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1+2 3 201~204 206~207 208~210
Morning Dementia Epilepsy Neuro- .HOW o
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(video round) (A3
Updates
10:00-11:40 Rewe‘w/ Neurology Educational Educational Course
Educational Updates Course
Course
11:40-12:00 Coffee Break
an - 19 General 2 =
12:00-12:30 Assembly = 3
12:30-13:30 | Luncheon —ig o,
Symposium
13:30-13:50 Coffee Break
Epilepsy
Headache & Pitfalls in
et Misteatere | Momrent o™ ansenenso
13:50-15:20 ¢  Symposium | Complications : ; T Thunderclap acute seizures
disorders in complication in . .
after acute stroke specific condition | Parkinson disease headache & in various
P RCVS neurological
conditions
15:20 - 15:30 Coffee Break
Dementia
Ini:;(zlr(:nlilal Rapidly progres- M5 Neurocritical Sleep
15:30-17:00 i Symposium Il atherosclerotic sive dementia and | Recent issues in Care ALz e
; related neurologici  MS and NMO SHE} Y
disease (ICAD) b
conditions
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17:10-17:40 . Current issue of iatrogenic CID (A2 28 35 F2)
________________________ Evening
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17:40-19:00 HORIBA|H MEAE Hof & Ty
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Title

Morning Workshop

08:30-09:50  Dementia (video round) A4 stas|(A=ol), AN (S )
08:30-08:50  Aphasia I Pre-semantic level of breakdown U=3|(71=2I0)
HHME 3 08:50-09:10  Aphasia ll: Lexical-semantic level of breakdown AE2(Meq)
s 09:10-09:30  Aphasia lll: Phonological output level of breakdown 8| TI(BtL o)
09:30-09:50  BPSD-Misidentification syndrome Y (BEIH ZYLEYY)
09:50-10:00 Q&A
08:30-09:50  Epilepsy (video round) A4 i H (M Ol), oM E2T)
2401l A Seizures of temporal lobe epilepsy £Z7HEL )
201~204 %%utg% 58L;;Eegpwétg1sg?callzat|on related epilepsy other oA (M)
Generalized seizures ZE(A o)
Neuro-ophthalmology (video round)
08:30-09:30  Benign Paroxysmal Position Vertigo (BPPV): diagnosis A g7 d(e M), ZHY(H=)
44 B & treatment
206~207 08:30-09:00  Vertical canal BPPV 0|5 HE )
09:00-09:40  Horizontal canal BPPV QUY(E=A)
09:40-09:50 Q&A
08:30-09:50  How to write a paper (B2 3) ARE: O|AfOH(SALOICH)
YoM C 08:30-09:00 | SJat=w Ao bt HA| O|Ad(E4toly)
208~210 09:00-09:20 B 3 I A& HEA(2M o)
09:20-09:50 | HUESS Yot EndNote 0|3 (BtL ] =M H)
Updates Review/Educational Course
10:00-11:40  Neurology Updates 2 ZHYCIE), 287 (HE)
10:00-10:20  Stroke BiOR (Mg QlH)
7dileE 10:20-10:40  Epilepsy EEVEEE)
142 10:40-11:00  Dementia Mgz eel)
11:00-11:20  Muscle & Nerve HRE(SX|)
11:20-11:40  Movement LHE(M2Y)
10:00-11:40  Educational Course I MYR(ES), HZH(Z5/)
Case-based learning
10:00-10:15  Stroke AHTI(MSO|)
10:15-10:30  Epilepsy 5 Z(eMCl)
NS 3 10:30-10:45  Dementia Z|g(Ey)
10:45-11:00  Muscle & Nerve HEIS(ME )
11:00-11:15  Movement OFERH(Z5I2IH)
11:15-11:30  Neuro-ophthalmology EZF(FAoI)
11:30-11:45  Headache FoIZ(Er=)
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Educational Course
Part| Neurogenetics
10:00-10:50  MZER A ZAHS 8o MFH2O| 2 5 FGH(HM Ol)
10:00-10:20  GWAS (Genome-wide association study) YUZ(S4tol)
ol A 10:20-10:40  NGS (Next-generation sequencing) Z|YZ(0]842IH)
201~204 10:40-10:50 EY
Part Il Autonomic nervous system
10:50-11:40  Dysautonomia in specific neurologic disorders LYE (Y Eolt), 2AM(EXIITH)
10:50-11:10  Autonomic dysfunction in vestibular disorders 0 H(AB)
11:10-11:30  Autonomic dysfunction in autonomic synucleinopathies 8715(Z49)
1:30-11:40  E9Y
11:40-12:00  Coffee Break
General Assembly
78S s =
{1043 12:00-12:30 &3
_ Luncheon Symposium
HMNE 12:30-13:30 £ Y 01ZR(M2ol)
149243 12:30-13:30 Err]i(gj%iggrmg gre:é) g%%egﬂigngineering and medicine: tissue Mz zr)
13:30-13:50  Coffee Break
Symposium |
Stroke |
13:50-15:20  Complications after acute stroke A 2YMS), 2B H(SAkH)
. 13:50-14:10  Infections in acute stroke 24U ZH)
1":2"2 14:10-14:30  Glycemia control in acute stroke AR 2SOt Ch)
14:30-14:50  Deep venous thrombosis and pulmonary embolism OtMBHZ M| L)
14:50-15:10  Seizure after stroke 0JF&i(Braiolt)
15:10-1520 E9
Muscle & Nerve
13:50-15:20  Neuromuscular disorders in specific condition
13:50-14:10  NM disorders with vaccination
ZAHME 3 14:10-14:30  NM disorders with pregnancy
14:30-14:50  NM disorders with cancer
14:50-15:10  NM disorders with malnutrition
15:10-1520 E9
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| Vewe | Tme | Tite
Movement
13:50-15:20 Treatment-related complication in Parkinson disease IpEE: ZATHR(Z0kITH), MItL(FE9lTH)
Motor fluctuation/dyskinesia
13:50~14:05 | Clinical features B A Q1K) H)
SO 14:05~14:20  Pathophysiology @fq%(?%ﬂtﬂ)
201204 14:20~14:35  Treatment Of2 (3t 2lH)
14:35~14:45  EQ
Impulse control disorder/dopa dysregulation syndrome
14:45~15:00  Clinical features de(efoly)
15:00~15:15  Pathophysiology & treatment OIX|Z(MSh)
15:15~15:20 E9
Headache & Pain
13:50-15:20  Thunderclap headache & RCVS A AT ), ZM2(E )
Sol g 13:50-14:10  Primary “thunderclap headache” 24TI(EHH)
20()6:;)7 14:10-14:30  Secondary "thunderclap headache * SIS (7tEE o)
14:30-14:50  Reversible cerebral vasoconstriction syndrome 23l(N o)
14:50-15:10  Interesting cases AYA(SXIH)
15:10-15:20 | E9
Epilepsy
13:50-15:20  Pitfalls in management of acute seizures in various Y s (M), o (0rF)
neurological conditions
2041 ¢ 13:50-14:10  Acute seizures associated with stroke OJMZI(ZE )
208~210 14:10-14:30  Acute seizures associated with traumatic brain injury 0|F(H=2ILH)
14:30-14:50  Acute seizures associated with CNS infection LUA2(2IH 2ITH)
14:50-15:10  Acute seizures associated with systemic illness LR A(CH L7+ 2|H)
15:10-15:20  E9
15:20-15:30  Coffee Break
Symposium |l
Stroke |l
15:30-17:00  Intracranial atherosclerotic disease (ICAD) AR XA OIT), O] A (5ol y)
S 15:30-15:50  Stroke mechanism and diagnosis of ICAD }_0}3_4(? tE2]2|TH)
1"+"2"E 15:50-16:10  Vessel wall imaging for ICAD LS (L)
16:10-16:30  Risk factors associated with ICAD LY(Nraol)
16:30-16:50  Management and prognosis of ICAD HEA(SAtorh)

16:50-17:00

E9
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Dementia
15:30-17:00  Rapidly progressive dementia and related neurologic I (e, oS24t
conditions
15:30-15:45  Introductions YSAEHY)
7HME 3 15:45-16:00  CJD YeF(Fitolry)
16:00-16:15  Autoimmune encephalopathies SIH(BEYY)
16:15-16:30  Drugs E713(71H o)
16:30-16:45  Degenerative disorders SES (o)
16:45-17:00  Q&A
IE e o 21mimle
BT e VS and NMO Y 01 F3 (Y eolt), = ()
Solil 15:30-15:50  Comparison of MRI characteristics between MS and NMO  DIZ=S(M 7 2+2|H)
5?)1:;)4 15:50-16:10  Pregnancy in MS and NMO URE(FHLME)
16:10-16:30  New surrogate outcomes in MS ZEY(QUX2IH)
16:30-16:50  Gray matter lesions in MS OHMA(ZAILH)
16:50-17:00 E9
15:30-17:00  Neurocritical Care ZHA: OHI(AM <lcH), 0lZ(7tE = 9lH)
21014l B 15:30-16:00  Brain edema and ICP: How to approach and manage L&)
206~207 16:00-16:30  Intracranial hemorrhages: How to manage in acute state  SFR-H(A22|TH)
Acute vertigo and dizziness: Proper diagnosis and 245
G S I it dd per diag Ole A (e Haolry)
BT e By A5, SaERRA)
RANITS +HYA 2 sleep questionnaires, sleep diary, Ol ARIE
o iR I A p dary (& FEI)
208~210 15:50-16:10  &O| oF ete HAH(F5]0|H)
16:10-16:30  XF21 LI JH@SER|7H Gr0t2 7| (212 0|H)
16:30-16:50 20| 20| Z2ie ZA=(HAM )
16:50-17:00 Q&A
17:00-17:10  Coffee Break
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Bridging the Gap between Engineering and Medicine: Tissue
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Storke I: Complications after acute stroke

Infections in Acute Stroke TG Y 56
Hyperglycemia and Acute Stroke PN PN INE IR 62
Deep Vein Thrombosis and Pulmonary Embolism in Acute Stroke ot =t 66
Patients
Seizure after Stroke o =< - T
Muscle & Nerve: Neuromuscular disorders in specific condition
Neuromuscular Disorder with Vaccination SRR - 76
Myasthenia Gravis and Pregnancy NEA - - 80
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Primary Thunderclap Headache and Important Other Primary R 123
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Dementia: Rapidly progressive dementia and related neurologic conditions
Rapidly Progressive Dementia LS 158
Creutzfeldt-Jakob Disease a2 - 162
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Drug-Induced Cognitive Impairment 471 - -+ 169
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Degenerative Disorders

MS: Recent issues in MS and NMO
Comparison of MRI Characteristics between MS and NMO
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Neurology Updates: Stroke

Man-Seok Park, MD, PhD

Department of Neurology, Chonnam National University Medical School, Gwangju, Korea

Thrombolysis with intravenous tPA is the primary therapy for acute ischemic stroke. Early administration improves functional out-
come, though benefit and risk depend on the time elapsed between stroke onset and initiation of treatment. Recently, strategies to
enhance thrombolytic efficacy and extend therapeutic time window are being tested; these include intravenous and intra-arterial
bridging protocols, sonothrombolysis, and the use of alternative thrombolytic agents. Extending the 4.5-h therapeutic time window
up to 6 h, or even up to 9 h in patients selected on the basis of imaging, are being investigated in clinical trials. There is an ongoing
search for new antithrombotic drugs, particularly novel antiplatelet agents and anticoagulants. Currently, the uses of aspirin, clopi-
dogrel, or aspirin combined with extended release dipyridamole are all valid alternatives after an ischemic stroke or transient ische-
mic attack. Novel anticoagulant and arrhythmic agents are changing treatment guidelines and choices available to both patients and
clinicians for stroke prevention in AF. Dabigatran is the only novel agent currently licensed for use in AF patients, but with several tri-
als of novel agents pending and favorable results so far, other agents are likely to follow. However, to maximize the effects of these
agents, the treatment should be initiated as early as possible and be continued on a lifelong basis.

Key Words: Acute ischemic stroke, Thrombolysis, Antithrombotics

1. 9471 @4&3A =

20113 ¥HE% STAIR (Stroke Treatment Academic Industry
Roundtable) VII ol|Ai= PA AR8-& Sthslslr] gk A2k
o2 HSEE B 15, FA A ALVIE AgRE A%
3Fck, 1e]1 =9 E AR E(mechanical deviceE o]-&
Ml H84e AFT e daATAT ey
AT wEdol tist AARTA AL 9 AL A&
olo} & A& AHstct.
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Man-Seok Park, MD, PhD

Department of Neurology, Chonnam National University Medical
School, 8 Hak-dong, Gwangju 501-757, Korea

Tel: +82-62-220-6412 Fax: +82-62-228-3461

E-mail: mspark@jnu.ac.kr
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i 22 ALHAE o83t g ate] Helsh
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G-gaA Jidro] FEHAMTAL & < vt 20099 EEAI
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Yeeh A5 HES F FDASRIS Wigton, A2 24
Factor Xa GAIAIES] 277} @7 =] rivaroxabang
ROCKET AF Trial, apixaban& AVERROES, ARISTOTLE 1
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™, wingspan stent o5l MEA FFE SRIES 0|83}
7}, SAMMPRIS37+9] €505 i Algk A= RCTVF B8
3k Zo 7 Holg 19851 ECIC Bypass Trialo] Aajjgt &
2 T4 7459 23kt g ECIC bypass sur-
geryoll &3 i A7= {ISIH SPARE, Bypass &€
BEAAS sk 2 ARl HusEd s H2 €Y
sH4 Aol 2 AEE e HA drEe] ApdEd
A] EC-IC Bypassoll thk =2 RCT HaAdo] A7|=[Sic.
Power 52 ECIC Bypass %l tJ3} randomized, open-
label, clinical trial < A|3§3}gon, E stz Aof F-H+=
PETE o|g3dle] i)} eAS Adsee}” Seas) ok
o] 237t HEF HAE vlaoA] GrrellA] zfolE
& 4 YIAL(21% vs, 23%), A 30Y7t HEFT TS F=
oA v = AR10E He] & 270l HEF A
W 9J3lo] ekErel sl w9 =t Zlo] B AT =
o] 7] FABEA o]2E Fde] ot = 2d F
7HA] 2 A=A QlaL, PET 4 ZHARA = "3t Aol
7} 3PS B3] Felggeols EslaL, o] A7 by-
pass =2 HEF A JAlo] Bk 84 sl oHY
%7] Z85th PFO (Patent Foramen Ovale) X|&.¢]| 2)¢]
Closure Alszo] eFEx|5ol H|g 7Aool g2 o]}
+ WA Aol ol BauEdct kAR, 2010 Al
H Closure-193779] 2011d E3HEA HuE XY clou-
surerl&e] SFEEOlo] i3k FHe YFetA EI
clousreAl&9] 9%k RCT7F Aafigk Aol thsfr] &2 5
A7k vlEste] ofg] njgkEe] Hustal, 39 A2
RCT7} 7184 Ao = Heoltl dAA PFO clousreol] &3k
= RCT+ REDUCE, RESPECT, PC-trial 50| 28 ¥11
Art.
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Epilepsy Update

Hyang Woon Lee, MD, PhD

Department of Neurology, Ewha Womans University School of Medicine, Seoul, Korea

Recently, seizures and epilepsy are newly classified by the International League Against Epilepsy (ILAE) Commission on Classification
and Terminology. Generalized and focal are redefined for seizures as occurring in and rapidly engaging bilaterally distributed net-
works (generalized) and within networks limited to one hemisphere either localized or more widely distributed (focal). Forms of epi-
lepsy are modified as electroclinical syndromes, nonsyndromic epilepsies with genetic, structural-metabolic, unknown to replace di-
opathic, symptomatic, and cryptogenic. Cortical network organization can distinguish epileptic cortex from normal brain as well as
dynamics of network activity before and during seizures, which will be helpful to understand epileptic process at network level.
Quantitative analysis of brain network organization can investigate functional and structural brain networks such as EEG and neuro-
imaging techniques. The latest advances in antiepileptic drugs (AED) development can give us more choices to treat epilepsy, espe-
cially considering their cormorbid medical and psychiatric conditions, and various clinical factors. Although epilepsy surgery has po-
tential effects, durable benefits, improves quality of life, it remains underutilized. Systemic efforts are needed to provide practical
guidelines of epilepsy surgery among clinicians caring for patients with drug refractory epilepsy.

Key Words: Epilepsy, Seizure, Network, Antiepileptic drug, Epilepsy surgery
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1. New Classification of Seizures and Epilepsies

#, International League Against Epilepsy (ILAE)
Commission on Classification and Terminology X+ 74
Aubga} v d5o] FARFES /Ngske] Wt vl ok
AEdaoln 71&e] ERHH 71 ol wi= xholi= gen-
eralized®} focal seizures®] 7| d3¢] Walo|t}, =, general-
ized seizure® 74 Hubz o] oF= XA AA Loz v
A wikg] HX])= 73—?—51 D5}l focal seizure® A
ol tha FRISIEE 43 glol 45 tisyirolMwt 4
o] g == 495 LeTh(Table 1).
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Table 1. Classification of seizures

Table 2. Classification of epilepsies

Generalized seizures
Tonic-clonic (in any combination)
Absence
Typical
Atypical
Absence with special features
Myoclonic absence
Eyelid myoclonia
Myoclonic
Myoclonic
Myoclonic atonic
Myoclonic tonic
Clonic
Tonic
Atonic
Focal seizures
Unknown
Epileptic spasms

®Seizures that cannot be dlearly diagnosed into one of the preceding
categories should be considered unclassified until further information
allows their accurate diagnosis. This is not considered a classification
category, however.

syndrome®] 7]sellwk X]-9-2]12] eFar, A<lel] ofg E-R/E
7Az3kd=d|,” 7129 idiopathic, symptomatic, cryptogenic
o] S| F3= 7= genetic, structural-metabolic, unknown
02 BRhs AolvkTable 2), Zefu, M= E771H
o thgk =t A7]=aL glo] el AR H7 M= FH =
oo} o] FQ st Ao wely

2. New Concepts of Epilepsy as a Network Disorder

2141710l Folgo] HAF2] 7idell lolx 71 9714
k= HH5E O o ©es] B8 2 A HE
/3 Zke] Bt olnt 7191gk Aol ope} HHFTS et
179234 ] 9] =217 (cortical network) djellA]2] 21
&84 (neurodynamic) ¥z}l 7118 Zlojel= Y| ES]
o] Z(network theory)o]2}al & & glot.”” H BEst
WS A8k Tk A7 el wa o] HAEw
RS AlA el v}, 7224 B 7Fs A 8/ (struntural
and functional brain connectivity) ol t3k 7Id A H7} A+
7} ghaks) Al | Qiet. " 53], A HuRE S ol
gk 7154 w28 A GY 7R o83 724 HA
A4 77 dm A olelar s
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2|4 A 7H e R U AIE A1, A ¢
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Electroclinical syndromes arranged by age onset’®
Neonatal period
Benign familial neonatal epilepsy (BFNE)
Early myoclonic encephalopathy (EME)
Ohtahara syndrome
Infancy
Wet syndrome
Myoclonic epilepsy in infancy (MEI)
Benign infantile epilepsy
Benign familial infantile epilepsy
Dravet syndrome
Myoclonic encephalopathy in nonprogressive disorders
Childhood
Febrile seizures plus (FS+)
Epilepsy with myoclonic atonic seizures
Benign epilepsy with centrotemporal spikes (BECTS)
Autosomal-dominant nocturnal frontal lobe epilepsy (ADNFLE)
Late onset childhood occipital epilepsy (Gastaut type)
Epilepsy with myoclonic absences
Lennox-Gastaut syndrome
Epileptic encephalopathy with continuous spike-and-wave during
sleep (CSWS)
Landau-Kleffner syndrome (LKS)
Childhood absence epilepsy (CAE)
Adolescence-Adult
Juvenile absence epilepsy (JAE)
Juvenile myoclonic epilepsy (JME)
Epilepsy with generalized tonic-clonic seizures alone
Progressive myoclonic epilepsies (PME)
Adtosomal dominant epilepsy with auditory geatures (ADEAF)
Distinctive constellations
Mesial temporal lobe epilepsy with hippocampal sclerosis
Rasmussen syndrome
Gelastic seizures with hypothalamic hamartoma
Hemiconvulsion-hemiplegia-epilepsy
Structural-metabolic epilepsies
Malformations of cortical development
Neurocutaneous syndromes
Tumor
Infection
Trauma
Epilepsies of unknown cause

®The arrangement of electroclinical syndromes does not reflect etiology.
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3. Pharmacotherapy Update in Epilepsy
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Table 3. Comorbidities requiring consideration when substituting or adding AEDs

Comorbidity AEDs which may worsen condition AEDs which may improves condition
Metabolic

Obesity VPA, VGB, GBP, PGB TPM, ZNS

Diabetes VPA

PCO syndrome VPA

Hirsutism VPA, PHT

Alopecia VPA

Anorexia/cachexia TPM, ZNS VPA, VGB, GBP, PGB

Renal calculi TPM, ZNS, Acetazolamide

Electrolyte disturbance
Hyponatremia
Cardiac
Conduction defects
Neurological
Migraine
Parkinsonism VPA
Essential tremor VPA
Neuropathic pain
RLS
Hematological
Aplastic anemia
BM suppression
Connective tissue

Felbamate

CBZ, OXC, Eslicarbazepine

Lacosamide, Retigabine, Rufinamide

TPM, VPA

Primidone, TPM
CBZ, OXC, LTG, GBP, PGB, Retigabine, PGB
Retigabine, PGB

CBZ, LTG, ESM, OXC, Eslicarbazepine, PB, PHT

Acne PHT

Gum hyperplasia PHT
Psychiatric

Mood disorders PB, VGB, LEV, TPM, ZNS

Anxiety GBP, PGB, Clobazam
Immunological

Rash PB, CBZ, LTG, OXC, Eslicarbazepine, PHT,

ZNS, Lacosamide

AED, antiepileptic drug; PCO, polycystic ovary, RLS, restless leg syndrome; BM, bone marrow; VPA, valproate; VGB, vigabatrin; GBP, gabapentin; PGB,
pregabalin; PHT, phenytoin; TPM, topiramate; ZNS, zonisamide; CBZ, carbamazepine; OXC, oxcarbazepine; LTG, lamotrigine; ESM, ethosuximide; PB,

phenobarbital.

Alo] 7Pk wiES 5 glth. 2ol FDACAN HHF A8

B2 0= Ajg2o] Flo] HAUA AL 5, B A A
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lacosamide, retigabine, exlicarbazepine,
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4. Updates in Epilepsy Surgery
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Alzheimer’s Disease: Updates

Hanna Cho, MD, Sang Won Seo, MD, PhD
Department of Neurology, Sungkyunkwan University School of Medicine, Samsung Medical Center, Seoul, Korea

Along with rapid development of pathophysiology and neuroimaging in Alzheimer's disease (AD), the new AD biomarkers such
asCSF biomarkers and amyloid PET imaging can be developed. Also, this advances in biomarkers lead to develop new criteria on
AD(preclinical AD, MCl due to AD, and AD dementia). The pathophysiological process of AD is thought to begin many years before
the diagnosis of AD dementia. This long “preclinical” phase of AD would provide a critical opportunity for therapeutical intervention.
The National Institute on Aging and the Alzheimer's Association workgroup developed the following two sets of MCl criteria: (1) core
clinical criteria that could be used by healthcare providers without access to biomarkers, and (2) research criteria incorporate the use
of advanced imaging techniques or cerebrospinal analysis.They retained the general framework of probable AD dementia from the
1984 criteria. However, they integrated biomarker evidence into the diagnostic formulations for AD dementia criteria.Big pharma-
theutical companies tried to develop the disease modifying treatmentbased on the amyloid cascade hypothesis,there were no treat-
ments that were permitted by FDA yet. There are seven potentially modifiablerisk factors for AD such as diabetes, midlife hyper-
tension, midlife obesity, smoking, depression, cognitive inactivity or low educationalattainment, and physical inactivity. Up to half of
AD cases worldwide (17.2 million) are potentially attributable to thesefactors. A 10-25% reduction in all seven risk factors could po-
tentially prevent as many as 1.1-3.0 million AD cases worldwide.

Key Words: Alzheimer's disease, biomarker, diagnostic criteria, treatment, prevention
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Fig. 1. Hypothetical model of dynamic biomarkers of the AD
expanded to explicate the preclinical phase

Table 1. Staging categories for preclinical AD research
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2) Neuronal injury biomarker

Neuronal injury biomarkeri= &=3}o] M o] 2184 3}-=
zZ = 4 e AAIAIEeIH. o] F FDG-PET syn-
aptic dysfunction, CSF taus= neuronal injury, MRIZ- ©]-83}
Z43}= Brain atrophy&
A= AAA T2 deEA Qloh. Holl Amyloid biomarker@}h
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zfol7} ke Harso] it &, d=sto|nH X|uj o]
GAIR] BERJIAPNY ARl F5743] EAtoM = =21
vho] #aE 4= QJu}. 22iA 20111d % National Institute on
Agingdllx] AAgE Zek7]Eollx= preclinical stage of AD,
MCI due to AD, AD dementia® WFojA] AJA1E 3l glet >

1) Preclinical stage of AD

2011d=0]] AJA]E Preclinical stage of AD9] Fet7]E
2 3TAIR oA QU Stage 12 S0l JIAIRE amy-

Markers of neuronal injury  Evidence of subtle

Stage Description Ab (PET or CSF) (tau, FDG, sMRI) cognitive change
Stage 1 Asymptomatic cerebral amyloidosis Positive Negative Negative
Stage 2 Asymptomatic amyloidosis +"downstream” neurodegeneration Positive Positive Negative
Stage 3 Amyloidosis + neuronal injury + subtle cognitive/behavioral decline Positive Positive Positive

Abbreviations: AD, Alzheimer's disease; Ab, amyloid beta; PET, positron emission tomography; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose

(18F);sMRI, structural magnetic resonance imaging.
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Table 2. MCl criteria incorporating biomarkers

Biomarker probability

Diagnostic category of AD etiology

Uninformative
Intermediate

MCl—core clinical criteria
MCI due to AD—intermediate likelihood

MCI due to AD—high likelihood
MCl—unlikely due to AD

Highest
Lowest

Ab Neuronal injury
(PET or CSF) (tau, FDG, sMRI)
Conflicting/indeterminant/untested ~ Conflicting/indeterminant/untested
Positive Untested
Untested Positive
Positive Positive
Negative Negative

Abbreviations: AD, Alzheimer's disease;Ab, amyloid beta peptide; PET, positron emission tomography; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose;

sMRI, structural magnetic resonance imaging.

Table 3. AD dementia criteria incorporating biomarkers

Diagnostic category of AD etiology

Biomarker probability

Neuronal injury (CSF tau,

Ao ar 5 FDG-PET, structural MRI)

Probable AD dementia
Based on clinical criteria Uninformative
With three levels of evidence of AD Intermediate
pathophysiological process Intermediate
Possible AD dementia (atypical clinical High
presentation)

Based on clinical criteria Uninformative

Unavailable, conflicting,
or indeterminate

Unavailable, conflicting, or
indeterminate

Unavailable or indeterminate Positive
Positive Unavailable or indeterminate
Positive Positive

Unavailable, conflicting,
or indeterminate

Unavailable, conflicting,
or indeterminate

With evidence of AD pathophysiological process High but does not rule Positive Positive
out second etiology
Dementia-unlikely due to AD Lowest Negative Negative

Abbreviations: AD, Alzheimer's disease; Ab, amyloid-beta; PET, positron emission tomography; CSF, cerebrospinal fluid; FDG, 18fluorodeoxyglucose; MR,

magnetic resonance imaging.
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3) AD dementia
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Update of Neurology: Neuromuscular Disorders

Ohyun Kwon, MD

Department of Neurology, Eulji Hospital, Eulji University College of Medicine, Seoul, Korea

This article summarizes fascinating recent basic and clinical advances in the research field of neuromuscular disorders. With the dis-
coveries of novel causative mutations, the diversity of genetic heterogeneity keeps expanding in various neuromuscular disorders like
amyotrophic lateral sclerosis, myasthenia gravis. Furthermore, new lines of treatment with promising results against heretofore in-

tractable diseases denote new era of therapeutics

Key Words: Amyotrophic lateral sclerosis, Antisense oligonucleotide, Biological marker, C90rf72
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1. 2SMEMZEE
1) Awaji7|&, El Escorial H[All 7| &5t Mz A
7|/ 2| 7|2 (Awaji criteria, new electrophysiological
criteria for use with El Escorial system)'™
ZeEAS2 7385 (amyotrophic lateral sclerosis, ALS)
=y o] % it 31 ool Abdel] o] 2 A, AT AV
2H SFo] BrFsdl flFdolu dEsFIel oEsok
Sh= ti3EA Rl AP E g A StolH, st An|sk a7t ri-
luzole o= F B X552 3k A Hol= B

sha RS IR} obF ghs AAolrh. Be AT

Ohyun Kwon, MD

Department of Neurology, Eulji Hospital, Eulji University College of
Medicine, 14 Hangeulbisuk-gil, Nowon-gu, Seoul 139-711, Korea
Tel: +82-2-970-8312 Fax: +82-2-974-7785

E-mail: koh1407@eulji.ac.kr
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A FAIFeNA El Escorial 7150]" H-g5o] ghor}, Q=]
Ak FAjol 1/39] kajuto| “definite” ALSS] El Escorial 7]
TS VSR, 10%e] A= AP o2& Wldd=
“possible” ALS g0l MF-= 5, AL 528 ETo| 7%
haog e Aol A8 a3t 7 2 Aos 7
E= 2 2719 S5 AR RS 617
= Fl Escorial 7]50] 83| dus}A] E3F Ho] gy o g
#5]0) ik,

ool 20068 YE Awaji Islando|X] AEVES] Eo] &
A& A HEAAA 8 ek= G417 (denervation) 4>
A - AaArEEY(fibrillation  potential), WAdellaHpositive
sharp wave), ¥+ MR8 2703} $ Kol B3 282
FopEA 9 (complex fasciculation potential)-24 ] A]uj
(reinnervation) A7A-=11 Zo|% 2% 4L (motor
unit action potential, MUAP), 734 ¥ 2-5tH9] o] 59, B2t
At 2gs MUAP-] 282 34 3l SANEAE
(lower motor neuron, LMN) A7} 5531 ou|= 7}zl
I TR Awaji 715E-E AAEHSICE?

0% 7|&e] BAT-S O 2 Awaji 7]FS T2 o7
2-g3te] & AR 27 2kl 713k thre] dAtellA] &
2l&keItt. Schrooten 572 2008A5E] AFFH o2 ALS 7

S 9la Hr = 2001 9] A2 Ao E Awaji 7S
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Agapech, ool maw, H2 Bk A 660 2 85%e]
27} 242} “definite”, “probable” ALSZ viAE 4= At
49 F 18 2 3 ¥ 22 Ad ERE Ao,
27 = gk ol g 1A 8 o] LMN &4 o= 3t
& % Uk, OIS Avaji 7o) GE T & el S
A gldehar stef 7] P4 ALs etk 71l 714

A S Hesks Zlo] e Sol=g fAlstaM =
7] gk WA EE Felo] A 4 Jltkal skt
T

%3} Okita 52 Awaji 7|52 288193S ), 7|21} 67)

2) FAH| 9p Corf72 B|HA FA2] GGGGCC hexanucleo-
tide repeat2| Z%i(an expanded GGGGCC hexanuclectide

repeat in a noncoding region of C9orf72 in chromosome
9p)° 1

ALSS} on}ka} 3] v (frontotemporal dementia, FTD)&=
ez, Jeln WeHew - FHUBA TAR DNA
binding protein 43 (TDP-43) ¥/ X3S 714 - 3 §
YA FFAEAAZ ] Ao EshEcta B As)rt d
o] wobEolAT glk, A2 ¥ A 28l 2] =4
o2 /15 ALSFID BAfe] 3R2(i00h ool G
9p212] Corf72 FAAF] non-coding region®] GGGGCC
hexanucleotide repeat] B34l 7o) €31 E<AH 0]
g wushdeh " o) F 7 edtellA Corfr2¢] B
ol st Bl mele] A ALse] T, 7154 ALse]
40%, A4 FTDS] 6%, 18]3L 7154] FTDE] 25%| - &
AGE 113kl o] Sddlolsl A5 fo) Faglel
A 918 ALS 2 FTDS] 1 £8 5707 9e10]

1) 2HSYRA: 53794752l X 2 (evidence-based

guideline: treatment of painful diabetic neuropathy)12

2011 4 = dAgke] 2] Eof] wl=2173378}8] (American
Academy of Neurology), T|=A178-R7]7cke]s}s]
(American Association of Neuromuscular and Electrodiagnostic
Medicine), 18] w]=&-2]o|8kA&38}s|(American Academy
of Physical Medicine and Rehabilitation)% A & s}3] &
59 55527 (painful diabetic neuropathy, PDN)
Aol thgk ZASAA ] RuEH. AR e &

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

A8, 527 5o ShAlERk ojel A7), A7) A, v}
A1 o) Hleksa A7t Egstelon, Amdel 55
7% ARt oy} gkake] ahe]H(quality of life, QOL) o
g FE7HA| A RSk

A& g ARk B, pregabalino] f28}7] PDNe] &
go] Sd A52A St AlFEofof FrhLevel A).
Venlafaxine, duloxetine, amitriptyline, gabapentin, val-
proate, ©}FHUZIEA] (morphine sulfate, tramadol, 12|31
A8 oxycodone), 12|31 capsaicine X 5ol F28 Ao
E Hj PDN 2|50l 112 Eojo} gf(level B). 2 X85
2 277 SRR FR g At glok, B ol tigk
Tl 7Rl 75 elv QoL B 7= 719 jlrkaL
Harskeit.

3. NzASEE s

1) B 2= 21023d20fk ARl low-density lipoprotein
receptor-related protein 4 T|(antibodies against
low-density lipoprotein receptor-related protein 4 in
a subset of MG)"*®

AR FZFTH-ES(myasthenia gravis, MG) 2} & ztzt
80~85%¢}F  0~10%0lX  FoAdZH8A| A (anti-ace-
tylcholine receptor antibody, AchR&HA]) & g-Z5E0]7L}
oA &+ (anti-muscle-specific kinase antibody, MuSK&}A])
ot YA 5~20%2] A= AchRFA] B MuSKEHA|
ol i3} o]F E-3-4d<l(double seronegative) A2 o]&
& T2 vxje] glo] Bels 9g sl k. Az
MuSK$} 7] AchR7} 21782543 (neuromuscular junc-
tion, NM)ell #3-& o]F+=t| #fsh= low-density lip-
oprotein (LDL) receptor-related protein 4 (Lrp4)2h= =32
o] HAE o] % o] dMAS FH 0 Z = A IAI7} Hel
1 MG o} o] EAfatefetar 4 = ofgitt.

o] Higuchi 52 luciferase-reporter immunoprecipitation
(Lucp)olehs A2 71M< ol 8ste] 272139 ofF I3
24 MG B4 F 206 A Lipdal WPele Sl
ok wlEw ae) $aE dhde R 3 ZhangSe] AT
o5 P4 FAke] 9% (12095 113)ellN 22l 5
oA Al el 50%elA (1578 5 878 ollA) Lpddd
A kAo Busky) " Higuchi Sof wh=md"” Lrp4d}a)
W MG SAR= i Al ARA] flefolu 2184 d5ent
HI7}F Ao H, BFellx] FAFo] SukEA] eishet. A=

15



Lrp42] 2]7F=2] neural agrin®] 23S Ao 2 A5}t
o, BHAE 243k 5 8l 1gGlotrg o)l

2) Lambert-EatonF 225 2 7|0f| AN|ZHQ Z2{ of
HE o25t= H4HA|(a score system predicting the
presence of SCLC in an early stage of LEMS)"

vldig=e} o] A7 4HE-2 Lambert-Eaton 78 %

T (Lambert-Faton myasthenic syndrome, LEMS)2] ZIth
71l M| E3 2 (small cell lung cancer, SCLC) 2] FH} ¢
£ d&38 4= 9= Dutch-English LEMS Tumor Association
Prediction (DELTA-P) A2 11015}¢it}h DELTA-PH =
S04 ool A, FAHHEA 100770 & A
), T3 2 F 0 ool swelde] AT i, wE
AN, A, W71, BE-91eh, WA,
70 olsle] Karnofsky G835 (A 3 Eolx] o o=
AT =95 82 sk F55) 2ol 135 wiAst it 3
ol FAg koA 0ollx 132 SCLCY] 58k &&
0] 0~2.6%<1 Bl ¥l 3~61-2 83.9~100%2] SCLCO] F4} 3
Eol3l}.

(

X p

4, IS

1) DuchenneXSL|AE Z2I|of|A| antisense oligonucleo-
tidesE 025+ exon skipping therapy (exon skipping therapy
with antisense oligonucleotides for Duchenne mus-

cular dystrophy)'®”'

DuchenneT5-t]2~E 23] (Duchenne muscular dystrophy,
DMD)¢] E¢¥Hol= dystrophin F-A%}F2] open reading
frame (ORF)S &7 dystrophin®] A28 Fksict, oo vt
3 BeckerST2E=R 3] (Becker muscular dystrophy,
BMD)¢] =W o]i= ORFE frA[she] gHAwh o1 3] o= A
% 7)%& RAISH= dystrophin @& o] §-2] ] DMDe] H]
3 7Arlgk Y-S Bk, olfgh 7|l 2Aste A<
antisense oligonucleotidesE- ©]-8-3F DMD &7} =
exon< AU o] (skipping) ORF7} £-A| & =2 3}&] dystro-
phin®] W&E fFASh= Al=Ro] A==t 7 A7 1w
A exon 51 AYHEE 1eHH antisense oligonucleo-
tidesE F|3Pt 9 FASH= X85 DMD 3zl 48314
oL 2o} 129 9 1579) BAE O R Sgen, 55
ol 1257ke] thest BFre] A8 F- dystrophin Y 2
S B dystrophin W& o] S7HES HelH o g1lstkel

16

o}, 1257ke] o X7 & AR Sl X8 A vlE] 631
Bl B A7l S71sk). =3 2E ShajoilA]
A1Zp3) Bakg-o b 3 g %] okgiry

2) Alglucosidase alfa, ZHHES {3t AU7ZFHRTE acid a
-glucosidase (alglucosidase alfa, a human recombinant

. - . 22-24
acid a-glucosidase, for Pompe disease)

Acid e-glucosidase ZH ]| 2]gt A 28 glycogenosis type
I (GSDID= A Ao g 20006 IMAIEF
acid a-glucosidase?l alglucosidase alfa®] g AJo] &lx]
7] ol &3 Az o] YIUTE” FAle] AT fop
EZHS oz 3 AF2A FHE whr] E3% (late-onset
Pompe disease)E o2 3t QA Al BaES]
o} %% van der Ploeg 52 wt7] E3]9 ol 2|5k HUgH
floFliz olF A AR A A garo] flokrel Hlsf 6
E BYPArR} AA|HZ ek (forced vital capacity) 23 ollA
frolgh s do] s Harsglrt. o] avehd AgtellA
oF 3\d71A] o] X 5717FEt SAbe] 82 QA o] Ay A&
% SR A9E Bk

3) &5 #o| Q= D|EZCa|ofy o] AX|HA|2F2AM2] fi-
broblast growth factor 21 (fibroblast growth factor 21
as a biomarker for mitochondrial disorders with mus-

, 28
cle involvement)

nEFCgoldSHS FERWoA fibroblast growth
factor 21 (FGF-21)9] =7} S7FkE ofv] &ejA 3= At
2ot} Suomalainen 5 67742 thksl H4F 2
o] nEZ=eolyS FHxlollA] FGF-210] HAWBAIRLZ
T84 FA o7 ATt Bt FGF0219] 87 T
= o5 Aol e vEIZ=gopEE SxtelA frolatAl
Egkon o] THYXERY § ohE Yl ot Z5H
T SARLH Hlwstoe F=SEkdnt. 7Rk 90% ol/de]
T Y Wiz E Bustglon, 7|Ee] dak AWzt
2 WolEo]R|1L Q= lactate, pyruvate, lactate-to-pyruvate
ratio, creatine kinaseoll W& f-ol5HA 2td o2 93
AR FF Rl F) Uit AT )

84 AlRbskAH

l

=
v_—-IO
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Recent Updates in Movement Disorders

Han-Joon Kim, MD

Department of Neurology and Movement Disorder Center, College of Medicine, Seoul National University, Seoul, Korea

Recent progresses in the field of movement disorders, especially in genetics, provide us new insights into pathogenic mechanisms
and lead us to more accurate diagnosis, discovery of new pathogenic mutations, and development of new therapy. In this review, in
the first part, recent findings on the association of Gaucher disease with Parkinson disease and the environmental factors associated
with Parkinson disease will be briefly reviewed. In the second part, recent important findings in the genetics of paroxysmal dyski-
nesia and the current view on the effect of deep brain stimulation in the treatment of dystonia will be reviewed.

Key Words: Parkinson disease, Gaucher disease, glucocerebrosidase, dystonia, paroxysmal dyskinesia, deep brain stimulation
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Yol Qov, ofv] TIEHE oI} FL T
o W JUEE ol ofe] fAA oPyEol WalA 9l
o}, ols} gelstel, Aol G ATEe WD 4
A atol A gel Gaucher disease?tol] #EAJo] L2
HolFal gl

Gaucher diseaser= H3E 42 glycogen storage discase®
A, 4G G (autosomal recessive) YO 2 FAEH,
FEll(Ashkenazi Jew)ol ] 71 3t A AlAH o2 mE
QIF oM A== Zgelt), Gaucher disease™ lysosome
9] & (enzyme)Ql glucocerebrosidase®] A1 GBAL]
EAHolol oM EAYSH=H, glucocerebrosidase= A3
ulo] LAAH-2] Fhtel glucocerebroside (glucosylceramide
s E3)E Bl 8424, Gaucher diseasedl A+
glucocerebrosidase] 715l o]’Fo] A A=, &3]
3 A E2H]| glucocerebrosideZ} 2% H}, o|& <l
3 U0 2= hepatosplenomegaly, thrombocytopenia,
anemia, FhA} o Fol vepsl, WAL R my-
oclonus, oculomotor apraxia, epilepsy, mental retardation,
dementia o] Jyepdc}

Gaucher disease®} T 7] AFAI2 L4 Gaucher
disease@AJollA] Aoz mpFIE ZAbo] el
Gaucher disease &AFe] 27 2744 HAIAMZEAA] 1}
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LA HA] FA4)S 7] /\]75]'3]'91 4 0]% Gaucher dis-
case BA9) 715 F GA Belo|E shiwk /1A o]
(heterozygote) Ho| BAYSFA] ¢FL& carriers Alo]ollA I}
Z1EH o] WSk o] Al vlgl E2o] FelAlaL,
Holo] 9l FAE FollM GBA EAHIE 7HA L
= Hlgo] ARl vla) Ego] dEiAwA AT Bo
L GBA Eodlo|= ulyiesH o] Zasl g3 olxlgA] &
HAL Sk, ko= o] B A7t o] Fox ok eHAARE,
AR S| A Ao ofstH GBA BT} e A
- 23R 92 749l Blal B e] Y A ET) oF
sulAE Zrlehe Aog delA ok’ Gaucher diseased]
FHE0] ethnic grouprit}h k20 g w71EHo GBA &
AHol7} 7]efs= AE=% ethnic grouprit} THEH], 99
A 71<38F vke} o] Gaucher diseaseZ} 71 &8+ -GSl
oM 3 Aol o oF 30%2] FAlellM GBA &
Ho|7} wE7]% ahgict.” ol2ld A nigog GBA
FrAR} o LRRE2 Fr37} o33 3| BRI o] 7Hd
1_1' A} o F o2 AAAA HIATE GBA f+37F o)
1E ] Ade fEIQL @] ofe] 7N E
sglon] " Aol $ehdetel S, ik, 28ja
oMl APEr e ARE Ak 2y, HH)
19]2] ethnic groupollX= Gaucher disease’} €4l =
Aol 1, 53] FBAMAE v TR Agto|nz
) S GaA SHolr) Flelshe Aue WA
Ao Azted
&0 2= Gaucher disease®} T}l o] A%t
AP, o) i 4 13) ol
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o thahixl= 2 delA A dor, ofAl 03?7} AR =
ARk & 5 Qlok 2ol A7t 98 Lewy body?
T T4 A4E-2] alpha-synuclein®} glucocerebrosidase?tol]
interaction ©] 9-&o] HuEgon " GBA SolHelr} 9l
= 5 Sxte] w22 o] Lewy bodyelX= GBA &
AHo|7} Qe 7l APl HL} glucocerebrosidase
7} s vlEo] E5o] BuELh T3k 55 A
A, Gaucher disease & Edo] HZA|ENA al-
pha-synuclein inclusion®] LAE I o]#3}t A27-L gluco-
cerebrosidaseE FY3| F= ¢ Asho| A7 = 3FA
o = gE dfdae,
cleino] M2 J&-g w|A, glucocerebrosidase” |5l ©]4

glucocerebrosidase®} alpha-synu-
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o] A7]= 79 alpha-synuclein®] &% %3l aggregation©|

Z7FshH, B3 alpha-synuclein©] lysosome”]5g A5}

= Ao] Fldrle shaih”

o] s3] ol QJake vFITks 7}
F I 20417] =
5331- encephalms letharg1ca°ﬂ w2 FFIEH ] ER0u
I Qdw o] Gl AYGural) A AF, ¢
= AR Fol AT %{r% Vs B FaL, A
A(pesticide)oll¢] =23} w711 o] 98] Z7}d) tj
e How ofg] A7} olFolxa et
1= AEE SR 89 Felld 1 U=
&, o B acle] el WY ARE 2k
ek Rl o] tEAel Ae Folold, ge a7
oA wiEHo g FAe iy W AdS FAAY
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57} Fdo] Q= Aog AZtHI 9=, 7}
Q18 PI3K-Akt pathwayS ASA]F apoptosisE A
S 288 7P 9hgo] AnHen eld v glon]
T8k adenosine A2A FEA1E JASI AAHAEE HF3E
of I Y RS A Ths/do] Ax AL
o # mate] & wizled &l did A7 I
O} obabA Ak RIS SITE AT
At SR8 gk, 1 Sl 25, 298] AL, 89
oF(calcium channel blocker) ARg-, IX|8F oko] ALE 5
o) e AT FRAE ATEo| glor F7}
9] o477 Lagh Yol

42 Bolili oleig BRIl 2210] tiet okpsh 4415}
ol 7719le] o) FRlo] f aSls 834 aslel
A5 2F8- (gene-environment interaction)©] 711 o] wh

o wjAl= kol thaix= A7 DEks] o) FojA|aL Qlrk
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o ¥ 3o

2. Z71E 0[AE (dystonia)

(1) 4 o255 (paroxysmal dyskinesias)2| Q! |72
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HA

EY o ESS YdHoe R T paroxysmal kine-
sigenic dyskinesia (PKD), paroxysmal non-kinesigenic dys-
kinesia (PNKD)2} paroxysmal exercise-induced dyskinesia
(PED)E 7-24tt.

B $xe0) 715EE 7HAL Slelle Belal 1 F

A7F s s AL Qlot,

=0 oVdeEs T 7P &7 PRCE 1 5%t o 7}
ZollM 168 FAAY] pericentromeric regiond} T AJo]
= Aoz Ad#A gk, 2011 ==l whole-exome
sequencing 7|HS ARE3le] o] ol $X|5}= proline-
rich transmembrane protein 2 (PRRT2 )F-AALS] EHHo|
7} pree] 91918 wasSn,” o Ak 5% el of
£ IFAE 2SN E tE PRCZIEENIA El =<9
o} ® sk, 1 $oF PRC} allelic disorder2 G349 in-
fantile convulsions with paroxysmal choreoathetosis (ICCA)
9} benign familial infantile seizures (BFIS)oAZ= &IA|
PRRT22] E9A 0|7} W Eo] o] HghEo] v 22 fx
2} o]del] ofs) HHAIEH= Agkelo] HrE Hch.* PRRT2 57
b YoM BAEE 9ol fX= 7R dE2v
¢.649dupC7t 71 Ested A} 50% o1& AHAlskH, 7}
Z3o| gl AhHAl (sporadic) PKCEAFIAE PRRT2 -

ZAxge] oldo] WAEt, eyt el abiA] PKCS}
-] 71578 PKCOIA PRRT2 f32ke] ool A=A
%2 Hog Hol PKCE Yo7l E ve 34 8l
Ao Yzt gk

PNKD= FH A7l ofshd 2 AAA12] myofibrillo-
genesis regulator 1 (MR-DFRA}e] EAdHolo 2J3) A
e om kY shAlg PRCMel miAE
MR-1 EMHe)7E HAEA] o= PNKD S5 24 o
o} 5 QIoll wzwl chrorel B & oF 30%e] TRl
o MR-19] oFe] WA Gl o] A2 MR-1 =
o]} gl Fksel vlalA Hise] elow g
Solt} 73], Alelx ZEdzol ofs) 2o fukshe A
7} Ao seizureZ} FHEERE 7497 wokth MR-1 74
A= Mg $F PNKD 7194 o-subunit of the large
conductance calcium-sensitive potassium channel gene 2]
Eedlolr} AR ol

PED+= glucose?} &- A (BBB)= 93l 2177
¢to 2 Eo7l=d] #edsl= glucose transporterd] GLUT1

20

o] F-AA} oAbl 2]k GLUT-1 deficiencyol] ¢]3l] wH¥g}o]
L A7 A3 g * GLUT-1 deficiency syndrome
2 Zolollx] WAREE FHAA 4 o ZA, e
o] Wh33kA| Y= infantile seizure®} WHR|A, AT
(microcephaly)g= 5402 3= A1, dF GLUT-1
deficiency syndrome 3kz}ollA PED7} UERdo] HE o
™, o]olx] thE A73HA o)ife] glo] PEDYF Q= A=
S GLUT-1§-4831e] o]go] wisle] Ak GLUT-14
Axje] ool PEDS] fSlolela wolSelA gl

Sel} Sl Qe S8Rl ol Bkel pheno-
typeo] @ AAJsh= Zlo] ohoir], AF PRRT2 =501
o) AolA] YO TE PNKDL PEDZF U 9
= Qlon PNKD#EA}A GLUT-1 &7l BAsE
749 %= lo] F phenotype®} genotyped] HEAX|E 4
T e M= 2 B 9 WY Hol 483 Zlo=
bR R gRes] BN SO ARE ik
ool A=A gom g F7FARI {347t ool Al
79 Aoz AzbEL),

Dystonia®] dxFA3] A5 HEx|gou, == &
ok a9 AR X BS54 A8
deep brain stimulation (DBS)2 &
& 432 wolw gtk

I F<tke] 7t Adle] wh=, primary generalized dys-
tonias= internal globus pallidus 4% 2}=<% (GPi DBS)
o] & ¥ Hol= Ao = dejA] vk o] random-
ized controlled trialol] ¢J3IX = &Holo] Eglom ¥ ¥ A
A7l WEH = ¥ 8d Ar A Folw ofds] a3t
7} Qe Aoz G dldol= primary generalized
dystoniaFollAM = DYTIRAR] o)do] = 49 GPi
DBSe] £33 7} ¢ £ Ao AL o, HE IHE
o SJhal DYTIRA ol o % Bk} 2 WAV}
PE oz A ok & thE UM generalized
dystonia®] ¥¢l FAAFe] DYT6S 7%, DBSY &d+=
DYT1e] H]&] "ojxl= Ao g LA It} Generalized
dystonia®]oll=  APEZ(torticollis) BRI A& GPi DBS7}
a3} Q= AeR BHuFHI el Meige syndromeo|ut
blepharospams& 338} craniofacial dystoniaollA 2] DBS
of mAh op A e

o]x}Ad(secondary) dystoniaol|A&= A& o2 DBSS| &
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W7k A Balel D WA ere, olejHoz Sol
A= eFEo) 2% dystonia?l tardive dystonia®] 73-%-ol|
= DBse) A} ohS For Sk AE Fow 34
o] FHo] Yeh: Ao deA ok
degeneration with brain iron accumulation (NBIA) 3Fx}o]|
A DBS7} #& &3 Eilvke Bt sVle shy, oe
SO VED W TS HolH] e 9 o]
oPAIE AEL W7l ofEle et
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Freezing of Gait

Tae-Beom Ahn, MD, PhD

Department of Neurology, College of Medicine, Kyung Hee University, Seoul, Korea

T

q =

R (gait)S 78R (balance)2} TIE0] 214 F2to <]
3l F11 o]%8(locomotion) ¢] 4] 7]-o|t}. " o] Folli= th]
g dellx] Hapell ZA oy o] ABAY s =1t
T} o] o) F A= (locomotor generator) @] A3y
(autonomy) <} 3] A17A|e] 24 7150] 287 F a8t

1. 230f&o| 7|1

Hejo] FFARA A4 md o} BehdatARt
oA 7143, F] o] B aFF(mesencephalic locomotor re-
gion, MLR), #4=2] H&ZFZ(spinal central pattern gen-
erator, spinal CPG) 52 802 Adsl= H=29 iy
A MLR, CPG 22 23 Als7} de= 425 7Hst
I 9t} B 2lse] A, Als Hee] o= gl A EE
EA7} yshd Baygolzt g 5 glot?

2. BHOIYC| BF
ugolye na Swel Ash, wEe| A3, Fikua
(festination) 5-°] 73w]3k z}Ao)4 (stooped posture)o|i
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A&k ZpME<H (postural instability)ol] 2]3F HolFa} 2+
ookl o] AAlold 2 FE 7] Aol AgtEo] U
Ehi,

Hejodo] A, 5, YW F 5 olsy dx
213Y 7]#(peripheral effector organ) FA| ol&f Tgsh=
(A BaAol; lower-level gait disorder, LLGD),
HEF, IS, 2N W 5 1 25As Al &
oAsh= SFABA Aelell ost SHFr<E Balel; in-
termediate-level gait disorder, ILGD) ZZ12]1L, FAFI73N,
Bobtof, Al ol (psychogenic disorder) 5ol o) ¥t
A= B Aol ( 9l HalAboll; higher-level gait dis-
order, HLGD)& 7238 4= 9Jt}.!

HLGD2] 739 A7 Abol| whehrl= el ogks =
8-0](o|, frontal lobe ataxia)E 2338t} ° HLGDE =9l
Al 10-30007HA] A& = kL deixlon Edx] 27
(shuffling), ®3 A2} (gait ignition failure), T340
(dysequilibrium), 7] @o17] 5-2] Fdo] theksh Z3te

fo rgt

e

!

- =

il

:

HelE 5 9ok wEbd, HGLDS] Aol 22347 2
3 xRS, e 5 B ool A He o
¢ wjAlshk= Aol Fasith, 2AlaHal Bebgeh Begnd
ol (cautious/ disequilibrium type)= @olZlel it Fe

(fear of falling)o] FE2]A|aL Z}AHEAL] o)A )o] JIAY H
0|3l 37153 1A, AFA5-21% F(frontal lobe re-

. . 5 6
leasing sign)& sHFEH &= QIT},

3. S8 8(freezing of gait, FOG)

FOGL ‘Hod& omr} gJode B8t g 7+

2
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o7 who] Hxlo] ErFsstrAY vi-g- Hawe F/(brief,
episodic absence or marked reduction of forward pro-
gression of the feet despite the intention to walk) 22 &
o}’ &3] o] ol <t Holxth(glued to the
ground)'al § A8 KPS Al wf, kS ulE ul, &
of&o] Y F& F2E THHoF & o, Fx =l 717k
Fe o) E3HA gt 5-10% o= &AL 30k o) A
S 9 SEY Bl PRH we deln s
222) Fapo] W PO Lehtv] thil e Ala
w sisRalo] &3] Suten] Yolde) 915l AAs =
Fher,

sAR ] Weldelel deire oz 7Hdo] EAjsh
SFH Y WA 7] (central gait pattern generator) 2] ©]7,
Rk (automaticity) g2, ARAHEALe} H ] o] Bzs]
13 F 79187 A (perception) o] ol AFH A7
‘5] Aol] Fol Ak

FARYL e Sl Am W FFOZ(off
stage) W&lH 4 Qlrk. 2, Agro] SAtelxs A= 7
I} Fol ¥AYEL |2 Sthon stage).” 1= o] FFE
ufe} Hle7t S7Fsb7 1= apAlnt vk w71 o] S
A} A G FESME Foe} TR
& 5 HLGDS] 933} tlBo] FAR o] Fukd 5= gt

AxFE AR Y (primary FOG, PFOG)2 Z7] A2t &
AR Qoll= 9XIEF T vhE AEEHA o) ite] st
HEwEgov eS| 58 S/ gl 2k
2 YR vt whg-2 git}. " 525555 (pure akinesia
with gait freezing, PAGF)-2 PFOGS} FAIBIAITE 24, E2r
2|7} ZobA| AL QbR-5-] Aol HlH =T} A5l a3} ¢l
T 5 IEFTTT PSS Kol ARE A Ky
ulH](progressive supranuclear palsy, PSP)¢] W2]7} B 315
e},

o
o H

5. SZ4H3GHo| X2

A7, 555 5 oo} Wzl wjol 5] A5}
a7l AaelE sl RS ARdt TavE
A SARYS TG naPolel JaRE B Fu
sloms obge duEslE 450 R AFEE) B},

L-ojole=#d#(noreadrenaline) 8] ZHA7) SA W3 o =
gslth= 7ol wet A7AIQ1 dE2(Lthreo-DOPS), &=

24

g}l /ool = gt 8l - 8kA| (dopamine/noradrenaline
transporter) AA|Q]  WEHYd]o]=(methylphenidate),
A ofel=gd YA STA| A (selective  noradrenaline
reuptake inhibitor)] o}E A€l (atomoxetine) 50| A|=5
ot e Fah= ® ] oggrek

oFg A= Qe vpel LojA] = AL @A s -
=5 ) €1 AEE F B 4gE o] ¥xE 9 4
o] HEZ 3= 5 9% 4l&(external cue)’} =20 & &

=y 15,16

48

sl 5 FOGe] Welgelel tlse obd 2%
ofsfelit glor ol FAre SAsel apel Aol 417
e vA T 2, S99 Aol e 144, 74
2] 919 Z7HAIRIC weby] 488 275
2 A B9l 304 7Psd 291 Sohllo] 24
Zasit,

ol
-

A

il
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Chronic Daily Headache
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b ez ol aete] oF 1540l PEE? g
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3 NS el BAATE

T}
o
A= FEoE Q3 aE, Gl sEAS B 2He

2 QI3 el s A7 "t &3] A5l & wHgskA AL

of We|71dAT g o5k 2Ap} 2l wet ZAlFE

sl3lo] A %23 -F(international  classification

of

headache disorder, ICHD-2) H-Zof LulitAln]d 559
7hd &8k 491l wujATEo k|| eIt

2 E
1. PRIOHUES 2| 202l

THu A F5-2 theket A TE A o]xl g2t
o3l yepdtt &3t ojairidu|d T2 Az e 2 A
+ SIS, HAHFA e i e HH G| 7}
o, ¥ = w9 22 S T, AR
+ B2 (cervical nerve)] EEH 9o g HulFgd, &
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Table 1. Common causes for secondary chronic daily headache

Post-traumatic headache

Idiopathic intracranial hypertension

Hypovolemic / hypotensive CSF disorders

Pathology in the cervical/trigeminal distributions (dental, auricular,
ocular, rhinologic)

CNS infection

Sphenoid sinusitis, other cranial inflammatory disorders

Sleep-disordered breathing (soring, upper airway resistance syndrome,
obstructive sleep apnea)

Arnold-Chiari malformation

Intracranial space occupying lesions
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Figure 1. An algorithm to assist the clinician in diagnosing chron-
ic daily headache. SUNCT short-lasting, unilateral, neuralgia
from headaches with conjunctivitis and Tearing syndrome.

Table 2. Proposed Silberstein and Lipton's criteria for transformed
migraine

A. Daily or almost daily(15 days a month) head pain for > 1 month
B. Average headache duration > 4 h day (if untreated)
C. At least one of the following:
1. History of episodic migraine meeting and IHS criteria 1.1-1.6
2. History of increasing headache frequency with decreasing severity
of migrainous features over at least 3 months
3. Headache at some time meet IHS criteria for migraine 1.1-1.6
other than duration
D. Dose not meet criteria for new daily persistent headache (4.7) or
hemicrania continua (4.8)
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Table 3. Revised appendix criteria for chronic migraine

A. Headache (tension-type headache and/or migraine) on >15 days per
month for at least 3 months
B. Occuring in a patients who has had at least 5 attacks fulfilling criteria
for 1.1 Migraine without aura
C. On >8 days per month for at least 3 months headache has fulfilled
C1 and/or C2 below, that is, has fulfilled criteria for pain and
associated symptoms of migraine without aura
1. Has at least 2 of a-d
a) Unilateral location
b) Pulsating quality
) Moderate or severe pain intensity
d) Aggravation by or causing avoidance of routine physical activity
(e.g. walking or climbing stairs)
And at least 1 of aorb
(a) Nausea and/or vomiting
(b) Photophobia and phonophobia
2. Treated and relieved by triptan(s) or ergot before expected
development of C1 above
D. No medication overuse and not attributed to another causative disorders.
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Table 4. Revised appendix criteria for medication overuse head-
ache

A. Headache present on > 15 days /month
B. Regular overuse for > 3 months of one or more acute/symptomatic
treatment drugs as defined under sub forms of 8.2
1. Ergotamine, triptans, opioids, or combination analgesic medications
on > 10 days on a regular basis for >3 months
2. Simple analgesics or any combination of ergotamine, triptans,
analgesics opioids on > 15 days/month on a regular basis for 3
months without overuse of any single class alone
C. Headache has developed or markedly worsened during medication
overuse
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Genome-Wide Association Study

Sun Ju Chung, MD, PhD

Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Genome-wide association studies (GWAS) for various common complex diseases, including several neurological diseases, have iden-
tified a common genetic risk allele with small effect size (odd ratio 1.2-1.5). Although GWAS have discovered successfully numerous
key genetic loci associated with many diseases, it has some limitations. The aim of this review is to give an overview of genome, the
evolving field of GWAS, and the findings from recent GWAS for neurological diseases. The future perspectives of genetic studies be-

yond GWAS will be also discussed.

Key Words: Genome, Genome-wide association studies, Genetic variations
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NGS Next-Generation Sequencing

Jin-Mo Park, MD, Byung-Ok Choi, MD
Department of Neurology, Ewha Womans University, School of Medicine, Seoul, Korea

Next generation sequencing (NGS) has attracted great interest as the new method of nuclear gene sequencing analysis. It is said
that, NGS will be the core technology that will lead to a major breakthrough in the industry of life science and pharmacology. The
most distinct characteristic of NGS is the ability to read approximately a million sequences per turn, unlike the conventional method
of capillary-based sequencing that can only read a few hundred sequences at one time. Consequently, the NGS has brought a re-
markable innovation in genetics, and is expected to contribute greatly to the identification of the causes and pathogenesis of various
forms of neuropathies. NGS could be applied to various forms of inherited neuropathies or myopathies as well as the other neuro-
logic diseases like dementia, stroke, and epilepsy. Therefore, the active application of NGS in the field of neurology will prompt tem-
pered progress towards personalized medicine for the affected patients and will play a leading role in the global genome research. In
this article, the background, machinery, and elemental technology of NGS have been discussed.

Key Words: Next generation sequencing (NGS), Capillary-based sequencing, Neuropathy, Myopathy, Innovation
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Figure 1. The basic process of exome capture sequencing. Human genomic DNA sample was randomly fragmented by sonication or
nebulization to an average size of 500 bps, and a pair of linkers was ligated to both ends of DNA fragments. Then the fragmented DNA
was hybridized to NimbleGen 2.1M Human Exome Array, after which the enriched exome DNA fragments were eluted from the array
and were randomly ligated again. The ligated long exome-enriched DNA was randomly fragmented again, and then the fragments
were ligated with lllumina compatible adapters and enriched by PCR. Finally the enriched DNA was subjected to lllumina GA

seqguencing.
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Figure 2. The rapid advancement of Next Generation Sequencing technologies. (A) SOLID™ System from Life Technologies provides
>30 higher confidence in more than 80% of the bases and total precision reagents for improved coverage. (B) HiSeq™ 2000 from
lllumina generates up to 200 Gb per run with the highest yield of data greater than Q30, 2 x 100 bp read length, up to 25 Gb per day.
(C) The Personal Genome Machine (PGM™) Sequencer from Life Technologies directly translates chemical information into digital data,
democratizing sequencing and making it accessible to virtually any lab or clinic.

Table 1. Comparison of characteristics of three NGS technology machines
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Template Preparation Clonal Bridge Amplification Emulsion PCR Emulsion PCR
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Run Time (days) - 1.5 days for 1x36bps
Read Accuracy 99.99%

Consensus Base Accuracy 99.999% at 3 x seq depth

Coverage 30x based human genome 5% / Trun
Slide / run 2

Barcode or Taq numbers gDNA/RNA : 24 plex
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30x based Microbial genome 47§ &| /1run  up to 2 human genomes / Trun
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1 x 75 bp (fragment)

60 bp x 60 bp (mate paired)
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Figure 3. The overview of steps in Next Generation Sequencing. DNA extracted from the blood sample undergoes genome sequencing.
The resulting sequence is analyzed by screening the specific genes of interest. The type of inheritance is identified by a co-segregation
pedigree analysis. Deciphering the sequence information obtained from genome sequencing is possible by a comparison to the refer-

ence genome.
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Autonomic Dysfunction in Vestibular Disorders

Hyung Lee, MD, PhD

Department of Neurology, Keimyung University School of Medicine, Daegu, Korea

Increasing evidences have demonstrated that the vestibular system participates in autonomic regulation, especially adjusting car-
diovascular control during body movement and change in posture. Animals with bilateral vestibular lesion are more susceptible to
posturally related hypotension than vestibularly intact animals. Recent study suggested that acute vestibular neuritis can interfere
with cardiovascular autonomic response in human. In addition to cardiovascular autonomic dysfunction, patients with vestibular le-
sions could also be more vulnerable to respiratory disturbances related to posture such as obstructive apnea. Even sleep disturbance
might be connected with vestibular disorders because neurons in the pontine reticular formation that are critical in switching be-
tween sleep states may be influenced by labyrinthine inputs. This review aims to highlight recent advances on autonomic dysfunction
in the vestibular disorders. It is especially focused on cardiovascular dysfunction as an underestimated sign of vestibular disorders.

Key Words: Vestibular disorders, autonomic dysfunction, cardiovascular autonomic control, vertigo
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Figure 1. The arterial baroreceptors are mechanoreceptors located in the carotid sinuses (innervated by the glossopharyngeal nerve, IX)
and aortic arch (innervated by the vagus nerve, X) that respond to stretch elicited by increase in arterial pressure. Primary baroreceptor
afferents provide monosynaptic excitatory input to the nucleus of the solitary tract. Barosensitive NTS neurons initiate a sym-
pathoinhibitory pathway that involves a projection from the NTS to interneurons in the caudal ventrolateral medulla (CVL) that send an
inhibitory projection to sympathoexcitatory neurons located in the rostral ventrolateral medulla. The baroreflex-cardioinhibitory path-
way involves a direct input from the NTS to a group of vagal preganglionic neurons located in the ventrolateral portion of the nucleus
ambiguus (NA). These neurons project to the cardiac ganglion neurons that elicit bradycardia. The baroreflex, via the NTS, also inhibits
secretion of arginine vasopressin by magnocellular neurons of the supraoptic (SON) and paraventricular (PVN) nuclei of the hypothal-

amus, in part by inhibiting noradrenergic cells of the A1 group.
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Figure 2. Beat to beat BP and HR recording in a patient with acute vestibular neuritis. During the tilting, there
was persistent orthostatic hypotension in acute vestibular neuritis (A). Follow up tilt test performed 2 weeks
after onset of symptom showed no orthostatic hypotension during tilting (B).
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Autonomic Dysfunction in Synucleinopathies

Ki-Jong Park, MD, PhD

Department of Neurology, School of Medicine, Gyeongsang Institute of Health Science, Gyeongsang National University, Jinju, Korea

The synucleinopathies are neurodegenerative disorders with a-synuclein deposition in selective populations of neurons and glia.
Autonomic failure is one of cardinal features in synucleinopathies, thus sometimes referred to as autonomic synucleinopathies.
Classic synucleinopathies are multiple system atrophy and Lewy body disorders including Parkinson's disease, Lewy body dementia
and pure autonomic failure. These disorders have a-synuclein deposition in autonomic nervous system. Autonomic dysfunction is
most severe in multiple system atrophy and pure autonomic failure, and less in Parkinson's disease. Cardiac neuroimaging does not
discriminate between synucleinopathies. Autonomic neuropathy in Parkinson’s disease is usually ganglionic and postganglionic,

while multiple system atrophy has preganglionic lesion.

Key Words: Synucleinopathies, Autonomic failure, Lewy body disorders, Multiple system atrophy
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(ENEY
.
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Table 1. Neurological disorders with synucleinopathies

Parkinson's disease
Dementia with Lewy body
Pure autonomic failure

Lewy body disorder

Multiple system atrophy

Neurodegeneration with brain iron accumulation
Gaucher disease and other lysosomal storage disorder
Essential tremor
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FFANHe=

1. IfF1£8 (Parkinson’s disease)

%

71EHE 7 RIS o-synuclein F-AAF 22

E-¢IH o] (missense mutation)e] WAL a-synucleino] 2471

<83} T2 synucleinopathiesollx] £ ®lolgl= A
oot}
&L A 02 A F(bradykinesia), 217 (tremor),

A (rigidity), AFAlE<Hpostural instability) el o]3F 55

Alo

of e uleEA F4to] Tk 5 okt oy
o] WA YeRJaL o]%of &g ool oJ3l FAto] FHtk
FRE =8A A&AH odol] odt Fodo] WA Yehe=
7

dol] oJaa] AYskaL, Al S8 dmlaeA|e] 3t

Jol S Ao e A7 ool A 7s &
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S Ik SEEFe Saoly mobly AFALY &
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T

ffob LR Aede 7HAIAL QltK(Table 2). IR oA

dH] &A= A7 A (enteric nervous system), A1 =
AMFA A (cardiac sinoatrial ganglion), ZFAAA

(prevertebral mesenteric ganglion), “373417d(stellate

ganglion), F-17FA17E (parasympathetic  ganglion) ol}A]

Table 3. Autonomic features in Parkinson disease

System Clinical features

Gastrointestinal Dysphagia
Constipation
Swallowing difficulties

Genitourinary Urgency

Increased frequency
Urinary retention
Impotence
Orthostatic hypotension
Syncope

Seborrhoea
Hyperhidrosis
Dyspnea

Stridor

Pain

Abnormal sensations
Diplopia

Blurred vision
Reading difficulties

Cardiovascular
Skin
Respiratory
Sensory

Visual

Table 2. Anatomic region of a-synucleinassociation with autonomic symptoms

Anatomic region

a-synuclein pathology

Autonomic symptoms

Sympathetic ganglia LN, LB

Gastroesophageal/enteric plexus LN, LB Constipation

Pelvic plexus LN, LB Nocturia, impotence, urgency

Cardiac LN, LB Orthostatic hypotension

Adrenal LN, LB Fatigue, adynamia

Dorsal motor n. vagus LB, iLB Parasympathetic (gastrointestinal, bladder)
Parasympathetic ganglion LB

LN, Lewyneuritis; LB, Lewy bodies; iLB, incidental Lewy bodies.
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2178787 (sympathetic ganglia), 41<|2HA] |22 SA2) 274E 8] Agho|chTable 4). “A&-217374 ol 5237194
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Table 4. Criteria for the diagnosis of MSA

| Criteria for the diagnosis of definite MSA
Neuropathologic findings of widespread and abundant CNS o-synuclein-positive glial cytoplasmic inclusions in association with neurodegenerative
changes in striatonigral or olivopontocerebellar structures
II. Criteria for the diagnosis of probable MSA
A Sporadic, progressive, adult (>30 years) - onset disease characterized by
1. Autonomic failure involving urinary incontinence (inability to control the release of urine from the bladder, with erectile dysfunction in males) or an
orthostatic decreases of blood pressure within 3 min of standing by at least 30 mmHg systolic or 15 mm Hg diastolic and
2. Poorly levodopa-responsive parkinsonism (bradykinesia with rigidity, tremor, or postural instability) or
3. A cerebellar syndrome (gait ataxia with cerebellar dysarthria, limb ataxia, or cerebellar oculomotor dysfunction)
IIl. Criteria of possible MSA
A sporadic, progressive, adult (>30 years) - onset disease characterized by
1. Parkinsonism (bradykinesia with rigidity, tremor, or postural instability) or
2. A cerebellar syndrome (gait ataxia with cerebellar dysarthria, limb ataxia, or cerebellar oculomotor dysfunction) and
3. At least one feature suggesting autonomic dysfunction (otherwise unexplained urinary urgency, frequency or incomplete bladder emptying, erectile
dysfunction in males, or significant orthostatic blood pressure decline that does not meet the level required in probable MSA) and
4. At least one of the additional features shown in IV
IV. Additional features of possible MSA
Possible MSA-P or MSA-C
1. Babinski sign with hyperreflexia
2. Stridor
Possible MSA-P
1. Rapidly progressive parkinsonism
2. Poor response to levodopa
3. Postural instability within 3 y of motor onset
4. Gait ataxia, cerebellar dysarthria, limb ataxia, or cerebellar oculomotor dysfunction
5. Dysphagia within 5y of motor onset
6. Atrophy on MRI of putamen, middle cerebellar peduncle, pons, or cerebellum
7. Hypometabolism on FDG-PET in putamen, brainstem, or cerebellum
Possible MSA-C
1. Parkinsonism (bradykinesia and rigidity)
2. Atrophy on MRI of putamen, middle cerebellar peduncle, or pons
3. Hypometabolism on FDG-PET in putamen
4. Presynaptic nigrostriatal dopaminergic denervation on SPECT or PET
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Infections in Acute Stroke

Sung-ll Sohn, MD, PhD

Department of Neurology, Keimyung University School of Medicine, Daegu, Korea

Infection is a common complication in the acute phase after stroke. The prevalence of chest infections is reportedly 9%-28%, and
that of urinary tract infection (UTI) is 10%-20%.These events have asubstantial effect on the final outcome of patients with stroke
and often impede neurological recovery. Poststroke pneumonia can result from invasive maneuvers, such as feeding tube placement, or
aspiration of nasopharyngeal secretions caused by a decreased level of consciousness and reduced bulbar reflexes with oropharyngeal
dysphagia. Foley catheters are a well-described risk factor for healthcare-associated UTI, and their inappropriate use may be more
common in patients with stroke, thereby further increasing the risk of UTI. Acute ischemic stroke has a negative impact on the anti-
bacterial immune response, leading to stroke-induced immune-depression and infections. Antibiotic trials for poststroke infection pre-
vention are reviewed. Although antibiotic prophylaxis is not the standard of care in acute stroke, current guidelines support prompt
treatment of stroke-related infections. We need to further study the effects of infections on stroke recovery and to improve inter-

ventions for the prevention and treatment of these events.

Key Words: Complications, Pneumonia, Urinary tract infections, Acute stroke
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Table 1. Determination of the Pneumonia score’

Component
NIHSS

>11 1

0-10 0
Age, yr

>65 1

<65 0
Sex

Male 1

Female 0
Mechanical ventilation

Yes 1

No 0
Dysphasia

Yes 1

No 0
Total pneumonia score 0-5

Pneumonia score points

Qlo]at, oF 75060l HEF g 3 olujell AT} &L
A, AP, Arkass rdste] 384 vk (penumbra)
F Aol 2lBMEL] AES FolE slol] Feigh
o}, A HHo] HAA F AbEEe] 3 571 JerIZt
o1, A AJztA7] A9, 3094 2 1dA] o FE v
3H= 8 91%lo] F M

N

o

H
i
*¥
L

o] Y AL} F3kAb A of] ) F21 FfollA]
el 8, FA, dsltdt, HEF WA Aol EA), &
FUAS, T E 7R, 7IAE 2571 o8] HHE
A3 BEE elztooh > o]2fEk B Q] QS ]3]
HER § HHE o&8h= 3 =<l Pneumonia score’7} 7k
SolA Yt nEFEHEAY HEFHE(NHSS) A 117
o2, 6541 o, A, 7IAA =5, A Aelv) e A
247} 144 o] % 055714 %538} 8Fick(Table 1),
71071 79 #lH EA o] AL, 14 0.9%, 27 5.3% 3
7 38.2%, 47 74.2% 52 749 100%014] F =S &1l
skt ob2] F7149] eFd e HFo] askATt o] sk A
Tt A2 HHE d&Esed B = T S Alo]
=3

HEF WA 53U o] L
o7 A7 B ¢ i, FREAMAG HxEo] Hola,
38 o]fe] 1, MAFF7}>12,000/UL T HEF7A
<3000/UL, 8= 35/ 7138A] #0]& Fol| §F 714] o]’do]
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e
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7P a3k i7IEe Filoldh Q15 sl Sl
ks - FUete] FUHHES TS Stk Rl
o 27 AuiHE o] Au A HAES]H H (community
acquired pneumonia) @ 2 3 & T7(Staphylococcus aur-
eus)¥} 1S3l ¥ Wit (Klebsiella pneumonia), %5
T (Pseudomonas aeruginosa), W&t (Escherichia coli) B
+ <lIE| 29 (Enterobacter) & 5o &gk lwtolr}, Hgh
ATt (Streptococcus)FEE FF AN, T84
T FEdTe U1 (oropharynx) oA sk WA)
4 TS odt iz SlEHe] Fa dddtoltt A
ATt QeluFol £3) s olvk. P o] B4
o] B2 eF= Aol F7IRE 74 deprt 2 flikel &
Q10 2 aspiration pneumonitis 8= & 7]t (anaerobic bac-
teria) o] ©Jg+ #HH-S A3 & 4 9l

ole} o] Fdol HHe] Fa Aol o] o R HEF

T

Mo

=
T 55 gk B2 Y QIAAL B FF0
AA Atolol Bet 5ol ek Ro] WA

AA 7 i 2 F3lof| Fofgitt, HEF] oEA
AAE W A7]E 7132 7
Z=A| Z=(hypothalamic pituitary axis), B|FA17, 27441
Fghhe 309 AoEen e AAHINRE 5
A PEe 2AP

AR sEA] Fo] AdEeEze) Fa ol
Tzl AsHE-9] paraventricular nucleus (PVN), |3}
FA o] Y, FAle] nHo] 835k AT gttt Ao
TAA e A SRS dodlvd HESA
A Al gpeksk 2253} 7134 interleukin(IL)-1B, TNF-a,
IL-63} 28 A|E7}2l(cytokine) S0 Hu| e}, 3 gl 3o
5 AETIRIEC] S7P} PVN AXE Ap=dte] FAl9)
A5 2R FHIRE e st Faludsas &
H|E B4l FU5 AETIRI] 215 X8t} A7 o]
g AlE7IRI0] T o) de] AETIRIS] S AAlgitt.

PVN-2 nucleus of the solitary tract (NST) & H11¢] lo-
cus coeruleus®} B2 A& ARL Aol 9t} o|Egh
PVN-NST 427} AT B2E A=ste] WA A 2
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H Oﬂ’\ﬂ <74 %@1“”33“? ﬂ’“@r Hz
T Z:L _:’Ea Type I (Th1)Z} Type 2 (Th2) helper T-cell®] B]&
WP A AEege e detge RelFgleh” o
AT HEF T 39 ol Tecel 9] 47} 7192 7}
A} Frol| A Wkl interferon-y2] AR Hol T-cell 7]
o] ZAHITH= AL Ho] T} HEF mEle] ] A
A propranolol 2 HE} o= dG =835 2= Ho] IS
Zo| 1 APFES AAFIE " PN E HEE &
G 7R gAlE] HES WA 1, 298 THe] §le AR

B} A FAlu A 2 ko] S7HE Z10 8 Kol W&
AT ARV Al 0] 2230 A g HolEr

ot mln o ru

4) 2|5 of

HEF WA & o WA HE ol el AL
I Ak SPPAE ARESFelof gt H| o] o 4lo] Hrkd
aedgs agste] g J“Ehjrl%l'c}é‘_r" =54
o= M aste] FAAE A8 Fo gt 274
o] AltolebH 3Ah cephlosporms fluoroquinolones,

piperacilling FQ 7 3}, A8l x|F23 A3l 354 7}
W7t AAY, HsFo] JAl=H 7)ol AHg A &
H-9 ARgSCH(Table 2),

HEF A} JLsdS o A1 7Sl disl geta e
2 Hrstar AL o] H-e o] HF ool Fa3)
. 352 7137 A g A A ddo] 9l
ong Yt Fasit TEJJr e 58S IR =
o] 718 E k=t Ego] dvt. HEF %XM EsE
2 FREES A £ A 71 FYarol

a3, ?70 ‘3—! Z|ofell gt 23]l thel A==l
&= S Solst =fo]

AFATE Sl HEFT SAolA dAH oz AE
AHg 3R Alo] AT e Balel AFE BY 5 JeAE

Qop A} 3= Aol gtk
Prophylaxis of Infection After Stroke (ESPIAS)+= &% vt
A 24A17F o|Uje] A= ko= sRAgAe] levofloxacin
(500 mg/100 mL/d, for 3 day) FAAIZ o]-&3F 29| o]
7 SJokh T dTtoltt” 240 $AE o= 31yl
UAEZE 79 Ao o= Bl Ao 7
LA A ARrolM 16%, tha=T ek 1990014 ZHedo] A
Blo] BA1AQ] 2}olE K oFR] F3IIrH p=0.70). Preventive
ANtibacterial THERapy in acute Ischemic Stroke (PANTHERIS)
2 HEF 24 36ARE o] Ak T NIHSS 115 o] ]
o THHETNIHl HAMS T SAE e R
moxifloxacin (400 mg daily, for 5 day)FAAIS o]-&3F T
249) 0|2 sl APolet” soro] ke ot
o2 B9, YARTEE 1190 7Holoiet. 119 7]
WIS} BT 15,40%, TR 32.5%2 X Bl 74t
ou BAH RS MeFAL RAIHp-0.114),
Minocycline treatment in acute stroke-& &% WY 244]
7t olye] FAE ddo g oHFE o2 minocyline (200
mg/d, for 5 days)S F+= /I8 H7EA} 4 (open-label,
evaluator-blinded) &37to]t} * 15219 A= gjato g 3f
AL dAHEEE= 7] 9k vlaske] 90dA) NIHSS 549
W3}, )zl H]5Fe] minocycline £ ol &Ju]
A NIHSS A4+ 2 mRS A4} Wktd. Mannheim in-
fection in stroke study (MISS)&= &5 2HAY 2447k o] ¢
AE Yoz oA mezocillind sulbactam (6 g/1 g
for 4 days)& = 249 $lokh 2 Aot 6o e] 3
A= o g SFaL 109 “Sbel] o) MAS UAHHE

9% The Early Systemic

Table 2. Empirical antibiotics recommended for the most common aspiration pneumonia'®

Clinical situation Antibiotic (Usual Dose)

Community-acquired pneumonia

Residence in a long term care facility

Severe periodontal disease, putrid
sputum, or alcoholism

Levofloxacin (500 mg/day) or cefotriaxone (1-2g/day)

Levofloxain (500 mg/day) or piperacillin-tazobactam (3.375 g every 6 hr) or ceftazidime (2 g every 8 hr)

Piperacillin-tazobactam (3.375 g every 6 hr) or imipenem (500 mg every 8 hr to 1 g every 6 hr) or a
combination of two drugs; levofloxacin (500 mg/day) or ciprofloxaxin (400 mg every 12 hr) or

ceftriaxone (1-2 g/day) plus clindamycin (600 mg every 8 hr or metronidazole (500 mg every 8 hr)

*Levofloxacin is given by slow infusion over a 60-minute period
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Table 3. Examples of Appropriate and Inappropriate Indications for Indwelling Urethral Catheter Use®

A. Examples of appropriate indications for indwelling urethral catheter use

- Patient has acute urinary retention or bladder outlet obstruction

- Need for accurate measurements of urinary output in critically il patients

- Perioperative use for selected surgical procedures:

- Patients undergoing urologic surgery or other surgery on contiguous structures of the genitourinary tract
- Anticipated prolonged duration of surgery (catheters inserted for this reason should be removed in post-anesthesia care unit)
- Patients anticipated to receive large- volume infusions or diuretics during surgery

- Need for intraoperative monitoring of urinary output

- To assist in healing of open sacral or perineal wounds in incontinent patients
- Patient requires prolonged immobilization (eg, potentially unstable thoracic or lumbar spine, multiple traumatic injuries such as pelvic fractures)

- To improve comfort for end-of-life care if needed
B. Examples of inappropriate uses of indwelling catheters

- As a substitute for nursing care of the patient or resident with incontinence

- As a means of obtaining urine for culture or other diagnostic tests when the patient can voluntarily void

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012
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Hyperglycemia and Acute Stroke

Jae Kwan Cha, MD, PhD

Department of Neurology, Busan-Ulsan Regional Cardio—Cerebrovascular Center, Dong—A University Hospital, Busan, Korea

Hyperglycemia occurred in a considerable portion pf patients with acute stroke, regardless of the presence of diabetes mellitus. This
phenomenon was related with a kind of stress hyperglycemia, which activated by neuroendocrine pathway. Many studies indicated
that poststroke hyperglycemia (PSH) may exacerbate the brain injury after acute stroke. However, until now, there has been few data
to show the efficacy of active glucose control for preventing the poor outcome in acute stroke. In this article, we summarize the data
about hyperglycemia during acute ischemic stroke and how it relates to outcomes. We also offer suggestions for treating hyper-

glycemia during acute stroke.

Key Words: Glucose, Stroke, Outcome
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Table 1. Relationship Between Admission Glucose Level and Outcomes in Clinical Trials of Anticoagulant and Thrombolytic Agents

Time . No. of

Reference Window Therapeutic Agent il Study parameters Results
TOAST* <24hours  Low molecular weight 1259  Relationship between Al stroke combined: (Or=0.82 for every 100mg/dl
heparinoid vs placebo admission blood glucose and increase in blood glucose; A=0.03)
clinical outcome Non lacunar strokes (OR0.74 for every 100mg/dl
increase in blood glucose; A=0.02)
NINDS rt-PA <3hours  Intravenous rt-Pa vs 624  NIHSS change of4 at 3 months  OR of neurological improvement per 100mg/dl
Stroke trial”® placebo or a final score of 0 increase in blood glucose=0.76 (0.61 to 0.95)
Symptomatic ICH at 36 hours*  (~=0.01)
OR of SICH per 100mg/dl increase in blood
glucose=1.75 (1.11 to 2.78) (~=0.02)

PROACT” <6hours  Intraarterial 180  Symptomatic ICH within 36 Patients receiving r-proUK with admission blood
r-proUK+V heparin hours of treatment glucose>200 mg/dl experienced a 36%risk of SICH
alone compared to 9% for those <200mg/dl (RR4.2;

95% Cl 1.04 to 11.7) (A=0.022)
CLOTBUSTII™  <3hours  Intravenous 117 Interaction between admission  High admission glucose predicted a lower

thrombolysis with
randomization to TCD
or placebo

glucose and ultrasound with
respect to good clinical
outcome (mRs 0 to 2)

probability of good outcome n the control group
but not the active ultrasound group, as
demonstrated by an interaction between glucose
and treatment group (A=0.043)

TOAST indocates Trial of ORG 10172 in Acute Stroke Treatment; NINDS, National Institute of Neurological Disorders and Stroke; PROACT 1II, PROlyse
for Acute Cerebral Thromboembolism; CLOTBUST, Combined Lysis of Thrombus in Brain ischemia using transcranial Ultrasound and Systemic tPA;

r-proUK, recombinant pro-urokinase.

*SICH defined as CT documented hemorrhage within 36hours of treatment that was temporally related to clinical deterioration.
*Presence of ICH with neurological deterioration defined as an increase of >4 points on the NIHSS in comparison with the preangiography score within

36 hours of treatment initiation.
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Table 2. Derangements exacerbated by hyperglycemia during
brain ischemia in animal studies, clinical studies, or both®

Brain acidosis and increased lactate
Cytotoxic brain edema

Hemorrhagic transformation of infarcts
Impaired thrombolysis

Blood-brain barrier disruption
Cytotoxicity, slowed calcium recovery
Impaired ATP/energy recovery
Accumulation of free radicals

Impaired vascular reactivity

Stimulated inflammatory reactions

®The relative importance of these derangements has not been established.
ATP, adenosine triphosphate.
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Table 3. Summary of Prospective, Randomized Controlled Trials That Report Clinical Outcome on Intensive Insulin Treatment in Stroke

DE el O].( Mean Plasma Glucose on Admission Outcome at Mo Treatment/control S U
Study No. Hyperglycemia Treatment/Control Group, mmol/L+SD  Group(s) (% of Patients in Each group) P Stoke Onset
Mmol/L ' - Within, H
Staszewski’ 50 7.0-10.0 8.3(x0.9) mRs 0-2 (1 mo) 4% vs 8% 0.22 12
Vs8.1 (+0.8) Death 4% vs 8% 0.50
Bruno® 46 >8.3 14.4 (+4.4) mRS 0-2 52% vs 47% 0.09 12
THIS Vs15.1 (+5.6) Death 7% vs 0% NS
Johnston® 74 >6.1 9.3 (tight control; IQR 7.9-12.7) mRSO-1 42% vs 25% vs 33% NS 24
GRASP 9.3 (loose control; IQR, 7.4-12.3) Death 13% vs 4% (tight vs conventional)  0.26
7.9 (conventional ;IQR, 7.4-10.3; median) ~ 25% vs 4% (loose vs (conventional) 0.05
McCormick'® 40 >7.0 8.31(x2.79) mRs0-2 (1 mo) 16% vs 13% NS 24
SELESTIAL Vs 7.33 (+1.26) Death 8% vs 0% NR
Gray4 933 6.0-17.0 7.8 (IQR, 6.8-9.2) mRs0-2 27% vs 29% NS 24
GIST-UK Vs 7.6 (IQR, 6.7-8.8;median) Death 30% vs 27% NS

THIS indicates Treatment of Hyperglycemia in Ischemic Stroke; GRASP, Glucose Regulation in Acute Stroke Patients; SELESTIAL, Spectroscopic Evaluation
of Lesion Evolution in Stroke: Trial of insulin for Acute Lactic Acidosis GISK-UK, UK Glucose Insulin in Stroke Trial; IQR, interquartile range; mRS,

modified Rankin Scale; NS, nonsignificant; NR, not reported.
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Deep Vein Thrombosis and Pulmonary Embolism in Acute Stroke

Patients

Seong Hwan Ahn, MD

Department of Neurology, School of Medicine, Chosun University, Gwangju, Korea

The incidence of deep vein thrombosis and pulmonary embolism after stroke has been reported up to 80%, although symptomatic
cases is uncommon. The older age, severe neurologic deficit, and infection are well known risk factors of venous thrombosis in acute
stroke patients. The scoring by clinical probability models, compression ultrasonography, and D-dimer test allow for initial convenient
evaluations of suspected DVT. The main treatment for prevention of venous thrombosis is anticoagulation therapy with early mobi-
lization or rehabilitation. Active care for prevention of venous thrombosis must be essential because of high mortality and prevent-

able complication during acute stroke care.

Key Words: Deep vein thrombosis, Pulmonary embolism, Acute stroke, Complication
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Table 1. Wells clinical score for DVT

Clinical Parameter Score Score

Active cancer (treatment ongoing, or within 6 months or +1
palliative)

Paralysis or recent plaster immobilization of the lower +1
extremities

Recently bedridden for >3 d or major surgery <4 wk +1

Localized tenderness along the distribution of the deep +1
venous system

Entire leg swelling +1

Calf swelling >3 cm compared to the asymptomatic leg +1

Pitting edema (greater in the symptomatic leg) +1

Previous DVT documented +1

Collateral superficial veins (nonvaricose) +1

Alternative diagnosis (as likely or > that of DVT) -2

*Interpretation: Risk score interpretation (probability of DVT): > 3 points:
high risk (75%); 1-2 points: moderate risk 17%; <1 point: low risk (3%).
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Table 2. The main clinical scoring models for predicting the pre-test probability of pulmonary embolism. Well's score, revised Geneva
and simplified revised Geneva are scoring systems for assessment of suspected PE

Well's Score Revised and simplified revised Geneva scores
Clinical characteristics Score Clinical characteristics Revised score  Simplified score
Haemoptysis +1 Age >65 years +1 +1
Cancer +1 Active malignant condition +2 +1
Previous pulmonary embolism or deep +1.5 Surgery or fracture within 1 month +2 +1
venous thrombosis Haemoptysis +2 +1
Heart rate >100/min +1.5 Previous deep vein thrombosis or pulmonary embolism +3 +1
Recent surgery or immobilisation +1.5
Clinical signs of deep venous thrombosis ~ +3 Unilateral lower-limb pain +3 +1
Heart rate 75-94/min +3 +1
Alternative diagnosis less likely than that ~ +3 Pain on lower-limp deep venous palpation and unilateral oedema +4 +1
of pulmonary embolism Heart rate >94/min +5 +1
Clinical probability Clinical probability
Low <2 Low 0-3 0-1
Intermediate 2-6 Intermediate 4-10 2-4
High >6 High >10 >5
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Seizure after Stroke

Ju-Hun Lee, MD
Department of Neurology, Hallym University, College of Medicine, Seoul, Korea

Early poststroke seizure is an important complication or epiphenomenon of acute stroke, especially in severe stroke patients with in-
tracerebral hemorrhage or cortical lesions. Although early seizure appears to be not related with functional outcome or mortality af-
ter stroke, it might be a risk factor of late seizure or poststroke epilepsy. Although clinical seizures should be treated with anti-
epileptic drugs, prophylactic anticonvulsant medication should not be used. Routine prophylactic anticonvulsant medication
(especially phenytoin) may be related with poor functional outcome.

Key Words: Poststroke seizure, Poststroke epilepsy
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Neuromuscular Disorder with Vaccination

Min Su Park, MD

Department of Neurology, College of Medicine, Yeungnam University, Daegu , Korea

Vaccination is generally considered to be the most effective way of preventing infectious diseases. In Korea, Millions of people have
been received the various vaccines in a year. Despite these good protective effects, a broad spectrum of adverse events is reported
following vaccination. And among these adverse events, rare systemic complications associated with neurologic disorders such as
Guillain-Barré syndrome lead to the patient has severe disabilities or dead. So, we should know about serious side effects well. In
this review, the various neuromuscular complications with vaccination are discussed.

Key Words: Vaccination, Neuromuscular disorders
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Myasthenia Gravis and Pregnancy

Bum Chun Suh, MD
Department of Neurology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Myasthenia gravis(MG) is a representative autoimmune disease and most frequently involved in second and third decades of life in
women, which is exactly coincide with child-bearing age. Course of MG is unpredictable during pregnancy, and in general, one third
experiences worsening, one third improving and another one third stable. Generally,the most frequent period of deterioration is the
first trimester and post-partum periods, and the second and third period has a chance of improvement of MG. Pyridostigmine is the
mainstay of the treatment and together with steroid, it is relatively safe during pregnancy. Azathioprine and cyclospine A can be
used with caution, but mycofenolate mofetil, methotrexate should not be used. In case of crisis, plasmapheresis and intravenous im-
munoglobulin can be used safely. Although MG patients have the increased risk of poor pregnancy outcome for both mother and ne-
onate, it should not be discouraged from giving birth. Pregnancy planning and intensive regular check-ups by gynecologist and neu-
rologist are required.

Key Words: Myasthenia gravis, Pregnancy
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Table 1. Clinical course of myasthenia gravis during pregnancy
Clinical Course Postpartal Neonatal MG MG Crisis
No change Improve Deteriorate Deteriorate

Batocchi® 13 (42%) 12 (39%) 6 (19%) N-M 5/55 (9%) 3.7%
Djelmis® 31 (44.9%) 17 (24.6%) 10 (14.5%) 11(15.9%) 21(30.0%) 1.4%
Tellez-Zenteno’ 9 (50%) 2(11%) 7 (39%) N-M 5.9% 1/17 (5.6%)
Roth® 12 (80.0%) 1(6.7%) 2(13.3%) 2(13.3%) 2112 (17%) 0%

Hoff’ N-M N-M 13 (10%) N-M 26/135 (19%) N-M

N-M, not mentioned.
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Neuromuscular Disorders with Cancer

Sang-Beom Kim, MD, PhD

Department of Neurology, School of Medicine, Kyung Hee University, Seoul, Korea

Neuromuscular disorders are common in patients with cancer. Their occurrence depends on several factors, such as the type of malig-
nancy, tumor type, time course of the malignancy, and different types of treatment. Miscellaneous other conditions, such as metabol-
ic, paraneoplastic, and infectious causes of neuromuscular dysfunction, occur. The distribution of symptoms and signs varies. Focal
and asymmetrical symptoms and signs point to a focal lesion, which may be caused by the tumor or its metastases, and also by
treatment such as surgery or radiotherapy. The most common distribution is bilateral and symmetrical, as in neuropathies and myo-
pathies, and most neuromuscular transmission disorders. Pain is often caused by lesions of the neuromuscular system, and can be a
localizing sign. Several types of polyneuropathy exist: paraneoplastic neuropathies can appear before the onset of cancer or may lead
to the detection of cancer. The most frequent types of neuropathy in patients with cancer are chemotherapy-induced neuropathies,
which may be a dose-limiting factor for treatment. In clinical practice, direct involvement of the peripheral nervous system by cancer

is as important as systemic effects on the peripheral nerve structures.

Key Words: Cancer, Neuromuscular disorder, Paraneoplastic neurological syndrome

Sang-Beom Kim, MD, PhD

Department of Neurology, Kyung Hee University Hospital at Gangdong,
#149, Sangil-dong Gangdong-gu, Seoul 134 - 727, Koreal

Tel: +82-2-440-6168 Fax:+82-2-440-7242

E-mail: sbkim@khu.ac.kr

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

= E

AL

1 =lE

FHBANA Ha17o] sk B5E T w9

o2 Fe thig ¥ wiel e WIvigh 2]

F%] FFHE e dabEel Uilg HAEES
o] FAoR pFo] B 4 ok 53 HubEEe 1
278 AsAY hasiA] wHalgo s Aozl F%
Zfrol| 23l 4173 MM S k), Ae e B
JFAEet FaF ol tiet AR o] Fof A= W4

[¢] i=4

Tjel55ol %sﬂuﬂ &424—?@&7%8— A1 P
=

[¢)

o] A Fxfollx] = ojo} Fhr}, AIFATA oA =]
A78mulo] MAEhs 9= BE A=l whe FARgo] o}

85



e

=
LI

Zg-olx o] Fell SJair =

1

h=d
=

Ae ok

]

A
R

)

HEE A2 vAEE v

ght.”

= NN

=

ko]

hul

d

T
K

i

W

of 533t 917)o) ufe} 25

el

st 2

D

SR

R

<

s

=] %io

FaA o A,
CEL

[e]
R

b3

=]
T

3}
=

o7} Ay

o

.

) 2 of| 2k

A7

1

A
R

sa17o] ¥ el Faahe
2) SRR 2 e
1 S ol Wittt m4o] Bl T Fa

=57 278 ol

S

1

=
o o

ulol
1a

L nolse Aok HA W

o] ol={dl

R
R

U =]

?—_]—_

<

pye]
o=
2l

s %

b=

35

o

—

|X| H30H 22 1,2012

=

b

=

<)

f

o}, sls} QlEag o zel

H =T} numb chin

folz=

A, B o)
o] AFol7]z st
8%, wla gept

[S3Ke)

V3

=
=
=

g
-

Zz=a

2k

]

=

=

22 7|Ef g

=] ol FAlolt), Thedt e W] Wi} el

HZE oA B 4= 931, oxaliplatimun AR

R
A5 9]

N

=

=

E~PN

ol sk,

o] i3
A9k vinka alkaloid

ot
AR} ol

o
T

O
T

(o)

P71 &t dole BE

B
SR

°

]

fs

o

o}, Qkeko 2 Mol sl B9 ALEAT}
A

QOJ ?l’?ai%o] ‘f‘—_‘}'/‘g
FANA w5, ST, g

sheraiz A o 4717 slglole =g,
Uehdct, pele of

Ao AP A R <9

A =W 24} 2900] w2t o

A9
86



|2l MIE R f

o
T

o

T

=

o2 e

b

x

Q]
=

Zorspt

"o

A

e
=

We sjtelra weld o

Tt
Tt

o]

Jol UERcke}, AR

%
Slo]7)

Hol7h B =Lt Hapqhahe: 2-4% A teoltt

o2 A=

=]

e
B

o]

=
T

13

o

=i 30=2]
|

of

sl Aoz Azter,

S

4
REERE

A= A
At 4

=13
=

TRvE R

s
S

A T vk glom, & e
AR o] A w3, sele

o &, H=ZF, ThAl

o]

e o4

eJel
obslz olghEebdululz} whel

ot oA s d Fl FAloltt, H27HA
2

=}
A
.

e

FabolFrolut 2173ue]

ool 4

5

BH
.ZT

o
No
H)

HhEo] IR RS vebdt), JAdelA 71

H o™, o dellx

BME

Sl

o

Fole

o]

\=]

5T

=i =
=

w #50)

ol QHERAES] Ay}
[€)

i

[i3
=

A

=

=

Aol

Y shkalnu)} 4717]

2]

h=4

7t

2]

H= 2] ARFE

7)s

[€)

=

o

=7}

shoz Az},

[e]
e

AT

5) mf2f

%

o}
No
B
_ZT
w
o
il

il
o
o

&

S ARE AL & 5

87

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012



o, 2074
ek

o] &
/la, Listeria
Treponema

3]
3]
X

ﬂvﬂw&um

W BT &g
T L8
7 WS g
wp YE S
B oaya g
W o

mﬁhfrﬂnw
ﬁum‘_mﬂum
a2 B BT
,mmﬂro.m“;o‘.-r@
- N
TR & N O
S 5 o g
o 25 2
LI m/
o o 8B 9
ur e mﬁom
W & <O

oy 7 o) N
A
‘W Eo ‘.%E ﬁE
Bl A o
vy L3
S

i e

T g
=Soald
— ;01- 3

T Y
. Mo Vo
TN -

D o’ o
o
oo Z g

TR0
Taw W

ki3

Z40] 7Fs A2 iAo}

o =
‘I_‘Z_J‘

Hi-8s

S

FeAol A

kS

dl,

fu
R

HF gl met debA|

%]
=]

g

3 =
12, o 4, SIS

ol Ag-H

=

XA

A

)

i AR

Q

uhy sfst

2y

7

H, S5l thalr= s

S

o}, mmapel

gis

AR}

=
=

AR o] 8F2 T4 Ho]

A,

b=l
T

2Rl ZFA, ©
AAEZO| AH|Zo|E AR, A MM ZAL 2 9jatZ]

=2,

2

olg g}

=
T

= AolE =

SPRPILE AN

ST

=

(e][e]
2 2kl

|.E

10) 2| B, chAPd, 7|EfC

=A2}

o] AH|Ro0]

o
h

o}, 371

=]

Gisg

Ao

EeR
=

o EK
N o
T <
rIREY
s
%"
% ﬂ.
o W
<
oF HI
X
i
iz
w 7
= M
%vﬂ.
o T
il
< 0
&
T
B om
Gl
-
Ty
B
X
ay
X
o
el
A
)
=
o
=~
A
_WVT
m
3
o
Nro
N oy
| LlL

A} 3957} A7kl gle]

217
Hzd

st 4

el da

23}

SUERRECES REEEE

A2

-
&u

O
T

|=I=
o o

0 2 WAbET, A= o]

=
=

ofeize] o

1

H
= X

MEAT) A g

[e)
=

}5_0

A} 45

|X| H30H 22 1,2012

=

b

S
=

SRt

&

88



F=d, A=

°

s
a

Juf, e

S

|

o
RS

"
=g

1

hul

4

=g oljo] 7]

3
L

o

&

SHA| b7 =

[€)
ok gk, AR

=13
=

o we} 71, A
= o

3=t}

°

[¢]

AR

Fedl sl

[e)
g

]_._.

gl

A 7AZ(C5/Co)°) 7V
o

710l 2y

ks
A -

=]
EERERE

It} %, 37 A

hul

7t

o). 2% F9lol wet
A=A

o
T

"
k)

Xe]
gl

°
T

AR
o] theFstA Ay

o] A ¥lo] peh

ot
crs}

)
hul

o

R

ARF

=
=

e}
A A S0 4587l T AR

==
o o T
itk FDG-PET

2850 9i%o] Ae

A s

A AR Ao ZHA ] T2 1-4deltt A

%

ﬁo

Holn,

=
=

sk Az

e AA 3] 13y

ol ez o

p
R

TEPS B HoR 2As]

(o)}
H

o

R

=

Bge AR

3L

o &

Atk U

No

hel

BT}, mantle field (4%, &

of weh S7F

H

=]

FH, XA AR

9

28

=13
=

B EF9H, 71 kel Advto]

5
T

o] ¥t o

7384 457t A=) ol vt
o
3=

s
a

]

A
Al

s

a

s
)
"

g

o}, FEle Ry

R

J-

o= AFHA o

Aol

Jepde, ob) 55

=4

=1
=

WZzo g x| AlA)

4 %
czny g

Fe A

3|

= g

o]

Pancoast

+

ke)
gl

15

o
RS

), Aoz

p
R

31 el

& 3

J'

73

o

.

=

= ol

o] HalEQ)rt,

.Ev

A

89

St

[e)
J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

Zol dg



i, £

]

<)

7herh, atol

o] 5L 7Htel

=
T

=

=X

oo}

Jo]

ol FE 5

A

1

A
R

=
=

|, A

FE=T

g 2
S o] Holr,

%

]

s
&
o

o
=z =
o

I

o
o} thE 5

e, oo/ 25}

©

3L
=

2

L
R

°

to] Aaolla] LA =

=]
Ezad

v4

Apgr,

¢

i

I

A

7}

)=}

B},

=
=

2 ARIAR

=] ‘hot (warm)
R RRPEEEEEAR

&
T

I

O 0o
W9] A AR

.
3 3

pu

o
(1) SARR| 2

and dry foot
HA]

°

[e]
R

shei 2

°

o ¥
=

(3;}-'
11

g3} A

)

FA]

shed), 41737

[e]
L

S

[e]
[e]

]?J_—
S ghdwiu)7}

1
3L

hul

o}, o] A wl, WA

¥

pul

A 2] oAl

T

=
=2
o=
[e)

A 87} 55 Y3t =il HY, 55

o}
A et oje} =

%
o] 771 e} 9

]

gloflA a1

A
L

el
uE %
o =21
alA o

q

CREARENEEY

3000-5000cGY.

A
pe
R

juigl

o)

Ko

=
jant
Yo
yo>
0 5
g
£ ol
e
B
e o
<R
-
25
iy
o g
o X
R0 T
<

A (1L5/81)°] 7}
5=

T

|X| H303 22 1, 2012

=

b

=

IZ1ts

A
(hl)

F

Chet

AAH ez 71EHA dgten,

[e)

R

)72l 4 o

=

BEEYN7
T

8A

o) 7 E3 190},

90



ot
21

Fmonomyelocytic

SIZ
=3

Hol HauEfirt. dyhiy

ml
ﬁo
Hn

2

affell g

7= Y8l A71EE o] ARSEYE T} FDG-PET/CT

7121 HEAol A

=
=

ol

=

o] dojupr|%= Fir}, AFolA]

3) &

= SHdskA] itk

F=A)

S

7 elx = 2y

Z21

=13
=

Ho

W

7Vs17]

=
[

A 7gvpn] Aol

7 7} =, FEuelsh

ki
ki3
E]

[e)5
ok bR 9
]

st g

sfolol

Aol frel

H,

S

] Flo] I} 445590 we} o}

3}
of

g3

}\;‘(]

al

Ak

A A et Al

=
=

g

o] 2ghollA 5% HE2]

R
R

A7) WAy

o 2

w#el FE= A7 711 hele

=277 EALE it

=

HjZA | e sS4

,n_%
OO
[aze) .
Xo
o o

TR

ojHo] A= et ellefH o=

BaEie} Fa

& 7

] == doju] ol

3|

—_
-

o] Hol=

ol

<ol o

Hich

Z22178E B2 Holu S wel 2

=

XY=

EEA £3] large B A

R
R

ol2gt 49

AEH o

£3} TA|Z

23z
o

ST
S

Folu} NK A

THZE

91

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012



%4 5o et
. o] nEgto]]
RS HQlIt} Acute lymphoblastic leuke-
mia, acute myelomonocytic leukemia (FAB M4/5), Burkitt's
lymphoma, lymphpblastic lymphoma 52| dagto] o
Tt 9ol Jlo] A RIRES] dElA it =

e 52 TR SR dtP g e e B

o] FAEHET o] o] Hg 5 STt

(2) ZEAH

217 o] =, Zutoub ek g o] & A4
2174 = whggi

Q) AHHZZES

ARHZEZL BAES} TAE 18]3l NKA|E - ZF0]
D228 AHsheA B} dH s diFAl &
22 F0) A7 474 §3 o] = Aol ofgt
o] 71 b 22 o3t ek B E uf gl
o}, 29| FehHo 2= Ao gk PET, MRI 522 3

N HZHL 53] =5 BAE T THAXAA 719

Sith, AERAAHY S F3A AW H BT =8|V vj) &

S350, A okl g S el g S oA
AHE=E BaEgch

| Z A ulgo we} HAF RS T3 ohdd AR
giHo] 71 E8b, Al %4 518} 2 H(methotrexate,
cytosine arabinoside)& AlSgict.  AEke|ojx Al ot
2al7d e =&} acute myelogenous leukemia o]
A= acute lymphatic leukemia Bt} ¥ {H w7} v
© ™ myelomonocytic leukemia (FAB M4/5) = @227 0.
29| A&A%Fe] dulA ot granulocytic F2 HFH
i) ES Shkely| = ake] ol 7hd o] F e sttt

<

2) 7|Ef

3L Vs A, 253 SR, UEEE, 1|
o, AR, ool FRbEch BE o Holn, 9ok
PPrel Bs RS AWsA, 7)ok 2R
ol FE A HE A5= 5 Y ASANEo e 2
Ao w3,

(4) 54 HBHS

sietam o g QI YA deAtolA A E= A
73 F 7P Ealeh dAlge] A8 sk 54
U2 WIS AR, B SFelEz]olv gofo] S2%

A X5 9 g S Al glo, 35S
FHksl gkoj= Al 77t e A S 1,
platinum 7] 2|5 F G715t A7) sk
) e Adiizto] 53 &3] k. A5
QA AAHA TFol B2 FAEIA AAom MAEH=
], 2232 shAl oA Alsk 977t 7 4 EE 2
ojojEA] AW PFLS EHthSuramin AAlE F=

i
{ics

large-fiber €45, bortezomib A| A= small-fiber A4S
o 7)==, platinum AAE HARAEAEH | e 742
2R S Btk paclitaxel AAE ARESh= 789 =&
2FFol A7V = s}, A S= &2, 54, s 5
o] Azt Aato|n], FAEIte 2 Qleh uf7zt e =
B E725 2 moving toes 9} 22 Apik-5-0] LA}
i}, 25T AFE Ang Ao, wib| 2 zlggs)
B}, AlgE o= ukA] o] WAyt 9]
S &3] HAEh % 7t o

N

Z o
© qr
rl
o,
i
N
5
il

AR/ A o o
o Ogl“ B on
o> "
rlo
I
i
)
=
2
8
5
8
5
B
N
EY
F
o
dJ
i,
N

v
N
ity
oX,
T
=]
2
Nl
=
=
b
oz
1>
N
N
ofr
o
o>
)
m
o

N
2
IS
T o
o>
wa, H1
L
my
o ™
Lo
=
e
o
i)
ko
QL
h:)
2
ol
2
N
ﬁ

4
X

ofi
02
lo,
S
ol\
ox
b
™
T,
;

v
129
ol
oot
rio
=2
=
ol
ot
o
N
)
ofy
S

thettlduteta|X| H303 £ 1, 2012



Ao CERXE

[e)
Fo g, 10%2] FAellr] FA

o] uhy

ot
[e==3]

=4

7

Ea

o} Al
o}’

o33

=

£
A}

o,

&, &t

o

]

}al, anti-Hu (ANNA1)

°

L]
71 ol A lom, 2

23
71A kel 70-80%E x}A]

hya

-

Al
12_

1

19

He|, cytokine (TNF-a, TL-1, IL-6, LIF, CNTF)

9
pul

LREN

3} uncoupling protein, leptin F-AF A|E7}2

I
o2 gtk

@ ob=7d A2 217
Fapolld 74 &

73]

g
o}
=

gt

W

o] /i1 7]

ek

CIRETR

, &

}3}=]

=]

Lyl

S

o}, vGee &

hel

At A

al

[e)
i

o
el
/g 3

1 70

].:l.L

[}
1l

=g

o

2~
T

0|
=
19, anti-Hu

°

3
-, undulating myokymia, Issac

:'.L

A=, Morvan'sfibrillary chorea, cramp and fasciculation

=

<
T

=13

=)!]

=5

3t

7H B2
=)

"
oF

T gt
=

=

i
3|
QoA HaLEY

kex

(]

A

K
Al A7t

o) HaIA of

R
R

=]

-

Z+ X173 o] anti-CV2
= tE

A
i, 24

H=Ale] of

5+
S

oA

I

(@ anti-CV2
%

Ae, 5% BolA] Ml
w3} 9

60%l|A 2y

k|
=

ol &

L
f

A7} 30-40%004 7& 5

A}, 719)5 4718 Fplasmacytoma

3}

© 2 VGKC

Njo
‘WO
T
<

]

® Hqui7A

)

o
93

=
=

HolH carba-

[e)
=

ot

[e]
<)

}

=]
i

I}, ojse) g
5ol

)=y

olkztzto] o, A8l

A0 2 voltage-gated sodium

&

28

sk IVIG
Bk
=

12k

4

3

&+

mazepine AFE-0 2 Z
=D

=]

=

k|
Az ool

o}

=

o 2=
T T

4) oxaliplatin

2H| 2 0]
= HA3N A
ALg-

=

THE U 2

L=
-

=2, o= oxaliplatin A|A] o]

23t CIDP 2]
T4 5422 sodium channel ]

zﬂ_

ceptor (AChR), voltage-gated calcium and potassium chan-
nel (VGCC, VGKC) ol gt &7} e 2p7ha

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

tha deHt. S

15|



=

R

FA- o u}

ol ¥

S

1, carbamazepine, gaba-

o]

channel 9%F3to] A H
pentin, calcium-magnesium T ¢| &

il

& dozit} EBV QF-257HH], &

W, A7) oF emv (417

a
—_
=8

10
£

5

EREECES

3

o] A71t}, taxane, vinka alkaloid, cis-

L3l ZHRol= AREo = WA
platin/cyclophosphamide/doxorubicin/vincristine 52| A}

19 71 Wy

AN A

I=F"

7)ol Y, )
2~

i

1]
pil

g, A5 Fol ik

o] thp
A s, gefel ol

ZJo

Ane) S 71se gelol,

-
It

=13
=

[e}

M

=

<

A7, vl

ek,

oF
=5

23RlelN eht SR ue A BdE, 2/3 A
of A},

i)

B
Ho

=,

=
T

¥

0
hul

713

=

o

Hojert

[e)
=

[e]
(¢

}.

5o 7

ul-
=

o &

3
T

| gl rp

FRl
IR ARET Shol 15% J==

7o) )
=

=

P 255 27] sufellA] 10081714]

AFSEaL 40t o]

RiE

Rt hIA=

I

A
o

o]

g, ofi= 3L

L
R

o]

R
o)) 7k,

=

|

Zut Hol), QFpgozel

w oljeh w1
|5 angiotrophic®

[¢]

3 (
OFHH
o
(1) ofZ=0|

o
nR

= A=

A

H v

O

=

=
il

=2 O

A o

o

7 gEL88se] A

Helt,

Gl

Nfo
X

B

[X] M30H BE£ 1, 2012

=

b

=

1Z47k

A
(hl)

F

Chet

94



CHYAMBERIA] MZAS T

REFERENCES

1. Grisold W, Vass A. Neuromuscular complications. Handb
Clin Neurol, 2012;105:781-803.

2. Keane JR. Multiple cranial nerve palsies. Analysis of979
cases, Arch Neuro2005;62:1714-1717.

3. Rosenfeld MR, Dalmau J. Paraneoplastic syndromesand mo-
tor dystunction, In: DS Younger (Ed.), Motor Disorders,
Lippincott, Philadelphia, 1999;397-405,

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

. Mendes RL, Nutting CM, Harrington KJ . Residual orrecurrent

head and neck cancer presenting with nerve rootcompression
affecting the upper limbs, Br.J Racliol 2004; 77:688-690.

. Rubin DI, Shuster EA. Axillary pain as a heraldingsign of neo-

plasm involving the upper thoracic root, Neurology 2006;606:
1760-1762,

. Hollinger P, Sturzenegger M. Chronic progressiveprimary

lumbosacral plexus neuritis: MRI findings andresponse to im-
munoglobulin therapy. J Neurol 2000;247:143-145.

. Grisold W, Piza-Katzer H, Jahn R et al, Intraneuralnerve

metastasis with multiple mononeuropathies, J PeripherNervSyst
2000;5:163-167.

. Grisold W, Antoine J-C, Giometto B. Paraneoplasticneuropathy

in lymphoma and Hodgkin's disease. J PeripherNervSyst
2007;12:35.

95



Neuromuscular Disorders with Malnutrition

Ha Young Shin, MD
Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

Neuromuscular disorders associated with malnutrition are currently uncommon, especially in developed countries. However, malnu-
trition occurs commonly in some conditions such as the poor, the elderly, chronic alcoholics, eating disorder, patients with mal-
absorption disorders, patients on parenteral nutrition, and individuals with resection of gastrointestinal tract. Because of the prevent-
able and treatable nature of these disorders, it is important to be aware of the symptoms and signs suggestive of nutritional
deficiencies.

Key Words: Malnutrition, Vitamin B, Folate, Copper, Vitamin E, Thiamine
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Table 1. Nutritional deficiency associated with neuromuscular
disorders

Neuropathy
Cobalamin (vitamin B,) deficiency
Folate deficiency
Copper deficiency
Vitamin E deficiency
Thiamine (vitamin B1) deficiency
Pyridoxine (vitamin Be) deficiency
Hypophosphatemia

Myopathy
Vitamin D deficiency (osteomalacia)
Vitamin E deficiency
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Methylation Cycle

TR Metlylation
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l . Merhivntme synihae | .
Homocysteing Methionine
CHy-Cobalemin Cohalamin Important for
DNA synthesas
Cliyl, Folate I, Folate

CHy-HgFolsie

-~

Figure 1. Methylation cycle.
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3. Copper deficiency
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R
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4. Vitamin E deficiency

1) QA
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The Clinical Features of Levodopa-Induced Motor Complications

Jong Sam Baik, MD, PhD

Department of Neurology, Sanggye Paik Hospital, Inje University, Seoul, Korea

Although levodopa (LD) is strong medication in Parkinson’s disease (PD) over 40 years since 1960s, long-term treatment with LD is
often complicated by the development of various types of motor fluctuation as well as drug-induced dyskinesia. There are several
types of motor fluctuation, Wearing OFF is the popular type among them. Also, levodopa-induced dyskinesias (LID) are common and
difficult to treat. After only 2 years of LD exposure, many of PD patients experienced dyskinesia. Once established, they are difficult
to treat and significantly contribute to overall disability and disease burden. This review outlines the various types of motor fluctua-
tion, the clinical features of dyskinesia, and lastly, we discuss some rating scales for dyskinesia.

Key Words: Parkinson; Levodopa; Motor fluctuation; Dyskinesia
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Figure 1. The transition from peak-dose to diphasic dyskinesias
and off-period dystonia is associated with increasing pain and
dystonia and the occurrence of tremor.
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Pathophysiology of Motor Complication and Dyskinesia in

Parkinson’s Disease

Suk Yun Kang, MD, PhD

Department of Neurology, Kang—Nam Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

Levodopa (LA) is the main treatment in Parkinson's disease (PD). However, its long-term use causes motor complication and
dyskinesia. It is known to develop up to 40-60% of PD patients within four to six years after LA administration. The pathophysiology
of dyskinesia is poorly understood, although pulsatile stimulation has been suggested to be an important underlying mechanism.
Recently, several molecular mechanisms associated with presynaptic and postsynaptic dysregulations has been reported.

Key Words: Levodopa, Motor complication, Dyskinesia, Basal ganglia, Fluctuation, Parkinson's disease
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oIl D1 R-dependent signaling=S- Z43}aL o] <=8 o]] that
AA} o2 5FS IAleh= Aor BuEde}. Y

fr

PN o R

3. AlgiAS 7|1H

Azupge] Hegk DAEE 9% DAY theh Als
o] st whgo| oPdsa Aol Tofgitt. of7jolle
NMDA =8|, D1 =317 4283, mGluR7} #efsl= Ao
2 43A Ik 1A B2 D1 584 ZgA} e T
HH AzA A A ddo] BHLIsHA dojdtt, o st
Hhg-2 WA Q] ekEFofo) oJafjA] Thawe AdFe] ot
SHAIRE, olefgh YA L ol sEELAAME
A ekoket. A Hedt AU d A8 (excessive
synaptic potentiation)o]] 3t Zd52 2] AH2(loss of de-
potentiation) AZAMEL] 7]5HSHE YOAA o)

FSCH postsynaptic plasticity). 5
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Treatment of Motor Fluctuation/Dyskinesia in Parkinson’s Disease

Hyeo-ll Ma, MD

Department of Neurology, Hallym University, College of Medicine, Anyang, Korea

The management of Parkinson’s disease (PD) involves the treatment of motor symptoms and non-motor symptoms. Recent advances
in the therapeutics of newly approved medications including rasagiline, rotigotine, ropinirole slow release, pramipexole will be
discussed. We reviewed the newest PD treatment options, as well as for established therapies. Several these drugs may offer sig-
nificant benefits in symptom control in patients with Parkinson’s disease. As new treatments and reformulations of existing therapies
become available, the ongoing care of the individual patient must be reassessed.

Key Words: Parkinson’s disease, Dopamine agonist, Levodopa, Motor fluctuation, Dyskinesia
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FQr}h, B E 2AZA 288 o) ung mgle
AgepEe] Q7 AR WA, $5718 oFeEAE
= 7gs) 1A,

= &
1. I ISHO| A=K =

1) &£ =T} Carbidopa/levodopa (Sinemet®)

HE k= 971 S Xmshe vl 7P B3HQl oF
Eolt}.’ s1EF o] ARHW drwste] whgo] Beby
AL oFEo] WhgAREo] FolAIAl Hi= #-57]5(motor
fluctuation) @} ©)’--%(dyskinesia)o] WAsHA] Hct > w}
2hx] HE T ForzZE A S 3= A EiRle], 53] A
2 A=A A s

ELLDOPA (Earlier versus Later Levodopa Therapy in
Parkinson Disease) study-t—8 42579 7)1 229 o=
WA o o4 Geile okeAlRsl ashd e 2
7] sk Sl 1okt lmwte] Jope wmet QI
olt}, k= &1 Y% 822 150mg (n=92), 300 mg
(n=88), 600 mg (n=91), 1|3l $]°Kn=90)- FI3}AL 2
FRe] FEAIA7IRS Ejlete] 425F5-¢] UPDRS &4 9]
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W3S 718l 3ith. UPDRS F32] Hale R EiE Fo
gk oA AAnt, FolH# v|arste] UPDRS £3-2 9ok
ollMi= 7.8% UhkaL, 150 mg, 300 mg ool 1.9
o] vhig ot 600 mg FolTolA= 1.4 Fokxltt. 7}
A 187 PREIIL A o]l ot o) deEe
HHAH|E ] a-gFo] FoftollA 9okt 27 vl wshe
16.5% W 3.3%= =34th. 7P A8 dlH eul T
Aol ol HAES fokET vtk the 4,
7, e 2o Rk e ugakrols wekou ¢
¥} v st 2 o] BN & thelESS At 3
IRHAGAE o]8-gh e} CIT SPECTAAoNA = 2 H
o] YHEVE B-831 oA gkl Hjg] e Zlo
eI & Al Aol 217 938l At A=
Ax|3}A] egof, o] 7o) BlREute] Eubyl DA o thek oF
HAQl a3 whElA] oUW Hr=ste] X587t Ao
ZIgYol] Vi o3RS F=A7F BTk FUHER AR
g 2do] A|7|=aL e,

o] ded-e] s ollA] B sk FA] arefafof sk e
olEY Aot HXHEIke] 25 S (motor
complication) ol &gt AT o d52 A3 d
glo] WA el 25 oPdeso| MAYSH Aol 23S
sttt AR ] 5 FHES ks ddE
T 715l AY JFFe FA| Kot} 28] R oF

& AR 7 2.

12
o

[e]

Lo &

DN e

:

o

2) T3 I} Carbidopa/levodopa oral disintegrating tablets
(Parcopa®)
shaa ekl o} 13t Ao} sigwkew HdHn
2ol F<=Hr}. Carbidopa/levodopa IR (immediate re-
lease) AP AF/do]l YFHAL A5 & flo] B4
517] #As}e] Stslgelrt Sl SAelAl f-g8ict,

3) Carbidopa/levodopa/entacapone (Stalevo®)

A}7] 2FE-& carbidopa/levodopa + entacapone?] HF4d
S 7122 S1E dHoz ke Azl 257150 3L
= A=A F-350] U} o] AL entacapone 200mg
9l carbidopa/levodopa”} 1:42] B] &= 43¢ Qlo] Ay} &
& o] goks B-g3h 4= 9l= HelAo] 9t} Continuous
Dopaminergic Stimulation®] 7f 402 %7] 2R A&
o] 5 YT AFS =oA=F F U=t gk A7t A
&) Folu} A= w29 A ettt
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NEEEIRIEEY

bl A AP AN T E aE
258}, 7] 9zlEdlA BT E9bl ZAeAlE SR
& IFIEEAE ATt At 25t sl 24
5 A gt AT =9l ZEAlE 2-sRlo)e} o)
SHAAE] HEEto) HsiA A2t opnte FrjH o
V971> 6A17h 9} o] = Q13 ME A d=aRIAl= (pulsatile
dopaminergic stimulation)2 It <= Q17] wjFolz}a oA
2ok, =9bgl 2RgA|o} Pl B EukE 742} 7] 9]l A A
Am2A AESGE 1, o) 84 ol 25 ek
ZX(wearing off)e] W3Eo] He}. " woinl 2-gAl= ot
710N SETHES EAHOE SHA)AL YHET R
o o g7 5 SIS Lot} ST ulnl 2haA|
S aWS W 9l e S-S A 1-31do] A
sk gl E vyt FasHA Hot.

ol S AEE 79} S APEET
X A7R 5 &S Bert. " PET9} SPECTE 0|83 179
ME A 2o 2-8A G091 Pt PR e dEe

& W Sl v]3)] PR RE Tl A o] =&
< R} M 3|9k k%K pharmacokinetics) 324
5 opeist fshol ojgk 2w s el 5 glol, S B4
oM =ubyl Z-gA| o] AAR T E= JSEA] ¢k gl

SRl Z8AlE FA| o ZALE (ergon AA|e} B 2ILE
(non-ergo) AA 2 F7ETh & 25 27] 3lEole &
7} glov} dzuE wayl 2R8-A(pergolid, bromoc-
riptine, cabergoline)= A1 #abaslite] Aol A7)
=lo] FZ pergolide Alol|x] ARfAIA] =St vl =231

E =391 2-8-A= pramipexole, ropinirole, 18] rotigo-

2 2

tine transdermal patch7} 1T},

Tl ZAgAIE] TEAR FAee E1, 7Y, B
71978 AEst, wv] 87} Folr}, sHhE Aeso] E7lo]
w55 gkt wbg o] SEiIAtolH, A7 el a1,
W7IRE, 250 B, FHddle Sl fjiiAte]

o ] BASHE SEiel Rago 4l 5 glo
o s ok s Eak 2SS AR o 5

7Fs dell thal asof ap R dgh ARk Fres Ae-
5k el Aasfeor st} Fsd7del(impulse
control disorder, ICD)7} &< E=3}ql 2843 AFs}e] 7]
QAL 7ol A =ut &3, 7, IEYL AR, AH
Y5 5ol EshEct
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(1) Pramipexole (Mirapex®)

Pramipexole-2 A7 £-8 ¥ il FFEe 134K &
o E=gstar vizkr]7E 8-1241Kbole}, 0,125 mg TID 585
AlRFo 2 HAF 1mg TIDZHA] 5¢ell A4 Skeitt, A&
2 3HF 4.5 mge|tt.

CALM-PD (Comparison of the Agonist Pramipexole with
Levodopa on Motor Complications of Parkinson’s Disease)'”
Aol 7] ISR NA FEQHOZ pramipexole
o] carbidopa/levodopa IR X| &2} v wd}le] 5 TS
S =3 F718S Hole 3XIE datolA
pramipexoles R EI}9} o] HzA|Z A8 of oF
B AT off-time) S Folal YIS H AT
g PPARer grEn 3 A S ddoh
Pramipexole oFHz-ol| ¥H-3317] ¢h= 214-& ol gli
wote) wzalz, slokd vjs) FakHo|9ict.

(2) Ropinirole (Requip®)

Ropinirole:2 350 384 Htj @557} 1-241ke]
Gah 2x1e} Qo] BgA] 4ARbo] 208} W) o
0AItolt, 0.25 mg TIDE A|Atste] S 2 a3k
2 3 6-9 mgo|ut Wo| XY SrE vt He S5 A}
Bk Zlo] ®igolt}, s Hi8- 24 mgoltt.

REAL-PET study{f14 217} ropiniroled} #lR =S -8
3}3L 18F-DOPA PETO 2 AN E 4248 Hrelgiy 9zl
<4 Fg o] =oixl ZFte] Avks B sttt

3 X FE = ropiniroleS *WHEE 5L PRI} X85
ol Hel -5 FETe] Aol AAHAL HE e} B
BAEA] HIARFEARES SolaL i evte] 55 HAaAd
2= 919t} Ropinirole 24-hour prolonged release |3 o]
1= FDACIA] 51 AL Bl ento] Boka hd o]
PZHAE. " ST g0 B 2rAA, Q7 712 oFE
I A = Advk= o] ot

(3) Rotigotine transdermal patch (Neupro®)

Rotigotine2 FL n]zof|A] 018 X84 H|d21E &
Il Z-gA|olt}, PatchF B2 8- gh Eolm] 4o
HE HEEE 24t A FAlsks o= deiRl
o} o AP e SA= YIS A o 1he]
A5 (first-pass) THARl S LA gkerh A2 2
mg/24 ho 2 A|zFsto] Al 6 mg7hA] ARGZITE, dsldof
7} = 7ol 83k AREE = sl el T F
SN0 HEETe) tlEe] e g aHo R e FA
ol $EE 0] ARelw AT},
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5) Monoamine Oxidase B (MAO-B) ||

MAOE =3yl oo e, Al2EU-S X33 712
oRls hAAZIE EAE MAOASH MAOBZE Sth
MAO-AE i el SA8laL AR} oflujy =
2ol 105F2o] 9Ick, webH MAG-A SJAAIE tyramine F5
2 “zZ&3Hcheese effect)’stl Egle 18U
(hypertensive crisis) 2 Z#& = Ut} MAO-B= F2 9}
oyl EAsH Eupvlel] Hstels 7tk MAO-BE ¢
AekA o] =ubal A (cdlearance)7} =l XA EHaL Ay
2 & EaRIggAl o] wanl ~8o] FoluA =,
MAO-B SAIAlE A o2 Hdefzlou} arggfoxf= A
A QAEo] MAOAE AAIE S 3t} Selegilined}
rasagiline> 55 4|7} MAO-B &JAl|A| o]t}

(1) Selegiline (Eldepryl™)

Selegiline @] W7 = 2AIZFo Lt ol 4] MAO-BS} H]714]
41 A= iRt A& &
HEP thrked} B d Bso] WA & Jlo] BiE o},
Aol oFS B-8-517) 3t} Selegiline®] 2174 R & 2k-g-of
A A= =] o] g} DATATOP (Deprenyl and
Tocopherol Anti-oxidative Therapy of Parkinsonism) study22
AlA selegiline T QHL 9|ekol v|wale] YR =}e] A}
&5 AAAFTE SHANE nleket S3A At =] Al
BHT 5Yg Wrlehs Tl 4o HAEkt &5k #
Zhgo 2= o, §in], Wkt 7 o) -E Fol k. Al
REU S5 Wk, uds), EFo] S-ZQ) SAdelH of
F 22 A M2EY S5 AAA(SSRDS} selegiline
= o] ARE-E w hge = Sl

(2) Orally Dissolving (ODT) Selegiline (Zelapar®)

ODT selelgiline §QtellA] wha] Fo} F7duks &
Freich, ko] QB Alel Aol A we WE 5
SE AT 5 ok Gk, RS AT selegiined}
Aty oF) ol AlgkelA) ek glet,

(3) Rasagiline (Azileot®)

Rasagiline2 “gtjdoz Azl MAOB HAAR
MAO-B Al adtel= Heg AE 9 AYA|oA FolxIe
Al2~& PN anti-apoptotic effect)7} QIckal & Fch. ” TEMPO
(Rasagiline Mesylate (TVP-1012) as Early Monotherapy in
PD Outpatients) studys= 7] S1E8AE th o2 g oF
BEojo] x]9] AlzHdelayed start) GTro|c} > x| 2ukx] ok
2 & FAES FA R rasagiline S 127143 Fofsh
Ak, == 9oks oY Bkt 6709 o]Fo) rasagiline

o
ol AL oz

[e]
—= T

)g—zi

olt

1
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& Bg AT B}, 18 F, $2 07 slefhze] S
A rasagiline F-ol72] UPDRS A<=7} 9okl v]&] 2Jn])
Al F3kek. 1278 ell= 1270 3T rasagilines FoPdghd <
Aro] 67R 3T B8t el vlal £k}, o] AR
= Eojo} AT Bd S e ARE S gle
A}t PRESTO (Parkinson’s Rasagiline: Efficacy and
Safety in the Treatment of Off) study®}”> LARGO (Lasting
effect in Adjunct therapy with Rasagiline) study{f26 rasagi-
lineS HHEI} HEAZ 25Hol7| e AlolA 2392
oo} W} g+ A4t} Rasagiline M7 3HH Fol2 u]z}
FAIZES R UA] E9aL EIR= entacapone 200mgS #
HEalel 37 E-83131S wol fARHITE LARGO 79
F7} B2 oA rasagilineo] 9o} vl nste] F22 A
ZIcka Gt Rasagiline> YoETI o2 diAl=EA] gk
o 8% 0.5 mg o & A|Ateto] 1 mgs sk g H-851

1P 971 DGR vhg dA & S F s ol
Z3E w) = Psht}, 1, PR Ey A 8oe B etal SHA
< A3t ek RS ezt g w, 2. A ECH e s
sl Ag uf FoJR|A] s Folsfof & A= ufl, 3. A
= BHE & Aro] HaEA(gait freezing)o] A uf,
4, ulst Aol o] o1& w, 5. eFE7]E(fluctuation), ©]
dss, ALY T =avle] Rakg o 2 s X5t He
gk el 7$-olch

olIEYE FEAT; E7IE] ot o) deEol
= s FaaT ARES QoAU E0]7] S8t ez
A sfofof 3t} FaARS FHEE A B Aldo]
Ak, 7P B AR EE e dEET B8 HES
Zo|& Aolth, AMaH &3 o] FeE 4o] AMg3hE A
2 A5 Fasrzlo] gl FAA £go] "t =ovizt

8Al HmEstel vls) BEIE W77 ol S0
olu} APIIERe] elBEstel o] AP EH 5 9
ok BE7E MAO-B Al COMT HAIAE F7fste] £t
slok W asjh 7 Bojadle] dlust 4ok S/
ot} 2541984 vl o 2 A8FE ropiniroled} rotigotine
o] & T80 A5 PFHORE frgslral el o,
pramipexole, ropinirole, apomorphine, pergolide®= U4+
o fgart’ ALy pramipexole2 o}2] A7} B5E
3}, 27) olw Aol Alek o)k gol bl o
nEsle] g2 29 Parh ek
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oF A A A GFA; HuEe] Aol 52lel Y
32 whilo] =] mhitoltt, YHEIE R &
Bsh= Zlo] Tgo] Hr}, whek d gajithy YH e} ohoks
o] 2 oja] Fapo] BA| SAY = BFS R Yol H
A A g}, o]¥ WL YR IS A o| x|l whe|x
S| ste] SasiA oFaatg-o] WA gt

kg Qe A8 o5 (peak-dose dyskinesia);
oS EHH o R Folot FASE FE-L okl
th." 3R]k ofukebdle] gk 31 300~400 mgZhA] AME-
ok ahn, Ea7} SR el 27| E AT} AEEA] S
th Rl oleldt &5 7] 57 whiol ZA4lstofok
ghct, F2k-8-0 2= Shb F81 o | A < et

57153 oEo] ol e Ak A= FH
3l 2}, sEA|NE thiEe] $xlEo] F 7HA| S-S 2
ZFA AL i}, oA A mavlA oHe-g FUMAIFIHE oFR
AR Y F Jov) o5 S7HAI7IAL, oHe S
QohH o) deE2 Foluut kR Azl Ale] EolubA |
t}. COMT JAA], MAO-B SAA, A& A A= t 52 o]
s oFSAIRIT AR Ak A2 ] YEE
= FU A5 FolataA ¥o| =akl 255 =87 8t
7] $I§F ;=802 MAO-B JAIAL COMT A|A, Eajyl
2hgA 9 e thE BEAE SV sk Aoltt QIAlsEHo]
A F& AteAlE ofvleldo] w2 o) e-5d 1
S AIZMS B 2o FEd| 280] ) 5EHS
52 @] HolAR dREy FUXFET AFEHJEHE
‘BAAY F Av R A2Usch A7k = oFF Al
Y =] =] et

HEd; Faizl F4L it oo vhgsitt S
Halsdo| krAxdefolx] HAstaL weba] kRS
A58 a7} e Aot} a8 F4("On” freezing)
oFzo] 2= F3t WAshs Bl s A= et vkl /g
| gtk gxbollA =95 a1 $1AE ARESE
Al 31, W2 sensory trick= ARE-3}A] B,

P8

TN

SEREED

o

A2 ge s ARAH AL o] Az wotul
3 Bl Ml SREES 2R TRIE S
A lojct. nte}a] @) BEe] 2k of
e % 718 Tl vhs) oAl @l wefstelop S,
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Impulse Control and Repetitive Behavior Disorders in Parkinson’s
Disease; Focus on Clinical Characteristics

Seong-Beom Koh, MD, PhD

Department of Neurology, Korea University College of Medicine at Guro Hospital, Seoul, Korea

Impulse control and repetitive behavior disorders (ICRB) are a range of neuropsychiatric disorders including impulse control disorders
such as pathologic gambling, hypersexuality, binge eating, compulsive shopping, and repetitive behaviors, known as hobbyism,
punding, aimless walking or driving behavior, and compulsive use of dopaminergic medication, known as dopamine dysregulation
syndrome. The prevalence of ICRB is high among PD patients andmore than a quarter of patients with ICDs had two or more other
behavior addictions. ICRB can affect the social, economic, and interpersonal life of PD patients and their caregivers, so they need to
be properly evaluated and treated. Clinicians should be aware of demographic or clinical factors of ICRB.

Key Words: Impulse control and repetitive bebavior disorders, Dopamine dysregulation syndrome, Parkinson's disease

Introduction

Parkinson’s disease (PD) is typically considered to be a
motor disorder. To treat Parkinsonian symptoms, dop-
amime replacement therapy (DRT) is common, focusing
on motor sy1rnptom~;_l However, long-term DRT is asso-
ciated with complications, not only motor phenomenon,
but also psychomotor phenomenon-aggression, hypo-
mania, hypersexuality, and impulsitivi‘ty,2

Impulse control and repetitive behavior disorders (ICRBs)
are psychomotor phenomena of PD patients, ICRBs are a
range of neuropsychiatric disorders including impulse con-
trol disorders (ICD) such as pathologic gambling (PG), hy-
persexuality (SEX), binge eating (BE), compulsive shop-

Seong-Beom Koh, MD, PhD

Department of Neurology, Korea University Guro Hospital,
#97 Gurodong-gil, Guro-gu, Seoul 152-705, Korea

Tel: +82-2-2626-3169 Fax: +82-2-2626-1257

E-mail: parkinson@korea.ac.kr
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ping (CS), and repetitive behaviors (RB), known as hobby-
ism, punding, aimless walking or driving behavior, and
compulsive use of dopaminergic medication, known as
dopamine dysregulation syndrome (DDS).”” DA treatment
is the primary risk factor for ICD development in PD.
Additional risk factors, such as male sex, young age, prior
personal/family history of alcohol addiction or gambling
problems, higher novelty seeking and impulse/obsessive-

compulsive/depressive trait are associated with IcD,

1. Epidemiology

Recent study reported the point prevalence of overall
ICRB among the Korean PD patients surveyed was 15.5%
(n = 46/297).” The prevalence of overall ICD symptoms
was 11.8% (n = 35/297), similar to previous reports
(6.1-13.6%)." 7 The prevalence of PG in this study (1,3%,
n = 4/297) was less common than in North America (5%)”
and similar to in Korea (1.3%)." The prevalence of CS

(1.0%, n = 3/297) was less common than in Korea (2.5%)
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or North America (5.7%).”" The prevalence of BE (3.0%, n
= 9/297) was similar to Korea (3.4%) and North America
(4.3%), and SEX was more common in this study (7.1%, n
= 21/297) than in Korea (2.8%) or North America (3.5%).”
"The low prevalence of PG in the ICD group was also
found in the Korean population,10 using MIDI as a
screening tool, However, the lower proportion of CS did
not correspond with previous findings in a Korean PD
population,

According to the recent Korean study using the Questionnaire
for Impulsive-Compulsive Disorders in Parkinson’s Disease
(QUIP), the prevalence of RB (4.6%) was intermediate
between that described in previous reports using other

3192 he definition of RB is not

screening tools (0.34-14%).
clear in the Diagnostic and Statistical Manualof Mental
Disorders (DSM) and the tools used for epidemiologic
investigation of RB are variable.

The prevalence of ICRB is high among PD patients and
more than a quarter of patients with ICDs had two or more
other behavior addictions, Patients with ICRB might not
report their symptoms because of embarrassment or lack
of insight. Therefore, many patients with ICRB are at risk
of underdiagnosis and undertreatment despite the
considerable prevalence of ICRBs. " ICRB can affect the
social, economic, and interpersonal life of PD patients and
their caregivers, so they need to be properly evaluated and
treated,

According to the recent Korean study, the prevalence of
91416 g

patients were younger, suffered from PD at an younger

DDS (2.3%) was similar to previous reports,

age, and were taking higher doses of DA, Their young age
could have contributed to higher agonist use. DDS
resembles drug addiction phenomenologically, with three
major components of the addiction cycle: (1) preoccupation-
anticipation, (2) binge-intoxication, and (3) withdrawal-negative
affect. The affective and behavioral changes noted with
DRT misuse are similar to those found with other CNS
stimulants—for example, cocaine and amphetamines.
Younger age or higher DA dose use might be related to

these mechanisms in DDS patients.
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2. Screening tools

To screen ICRB, modified version of Minnesota Impulse
Disorders Interview (MIDI) has been widely used, which is
specified for Pathologic gambling, hypersexuality, binge
eating, punding, buying behavior, But, it's not specified
for patients with PD and does not include DDS and other
behavior disorder including hobbyism and walkabout
domains, To screen for ICRB, the QUIP was developed
and has been widely used recently because it is more
widely applicable to the spectrum of ICRBs and is specified
for PD patients, ' (Appendix, Korean version of QUIP)

3. Presentation

Patients may not spontaneously report ICRBD to their
doctor, either because of shame or not suspecting an
association with PD pharmacotherapy. This situation leads

to ICRBD being underrecognized in clinical practice. "

4. Demographic factor, disease severity, dopaminergic
treatment and ICRBD

The ICD group was younger and had comorbid RB and
DDS. The RB group had worse UPDRS III score and
comorbid ICD, and only comorbid ICD was seen in the
DDS group. The most significant factor for development of
ICD was age, and for RB, it was UPDRS III score. This
finding suggested that different factors influenced
development of each ICRB. Demographic factorssuch as age
and male sex were more likely to contribute to occurrence

of ICD than to RB, and factors associated with disease

sremriey
=—RB

Medication Relaied
Pt

Divwara Seamrity

Figure 1. Contribution of risk factors to the development of ICD
and RB.
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severity including poor motor performance more
significantly contributed to occurrence of RB than to ICD,
suggesting different mechanisms acted separately on the

development of each ICRB (Figure 1).

5. Relationship with quality of life

Kim J et al. reported the relationship between quality of
life and ICRB,?Qualifying to the life assessed by PDQ39
had the lowest score in the RB group, followed by DDS
and ICD, PDQ39 score increased as the number of ICRBs
increased, but being female, having a worse motor score,
or taking a higher levodopa dose were the most significant

factors associated with poor quality of life in PD patients,

Conclusions

The prevalence of ICRB is high among PD patients and
more than a quarter of patients with ICDs had two or more
other behavior addictions. ICRB can adversely affect a
patient's and caregiver’s quality of life, ICRB in PD patients
must be actively investigated and treated by physicians to

improve the lives of patients and caregivers.
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TRIAge| SSXH U vz ¥S Hof
|
1B G S -2 Aol ek AR AR

(Refchata

Number of endorsed items for positive screen

TEHHLZIEYME)

Compulsive gambling 2 23k o o]
Compulsive sexual behavior 1 2Rt off o]
Compulsive buying 1323k o o]
Compulsive eating 2 ek ool
Hobbyism item A B, CF 1&g gJoH
Punding item 123 vl gl
Walkabout item 1323 5kl 9l
Compulsive medication use items #1 ouf #4 5 SPh= I Qlofolst
SCREENING RESULTS
A. Any ICD Yes No

Gambling Yes _ No

Sex Yes No

Buying Yes __ No

Eating Yes___ No
B. Any other compulsive behaviors ____Yes ___ No

Hobbyism Yes  No

Punding Yes No

Walkabout Yes  No
C. Compulsive medication use Yes No

U YA
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Pathophysiology and Management of Medication-Related Impulse
Control Disorders in Parkinson’s Disease

Jee-Young Lee, MD

Department of Neurology, Seoul Narional University College of Medicine, SNU-SMG Boramae Medical Center, Seoul, Korea

The pathophysiology of impulse control disorders (ICD) associated with dopaminergic drug therapy in Parkinson’s disease (PD) is as-
sociated with alterations in the mesolimbic dopaminergic system which is involved in reward reinforcement learning and impulse
control. The exogenously administered dopaminergic drugs can disturb normal physiologic release of dopamine in reward processing,
which leads to deficiency in negative feedback learning and makes behaviors more likely to be reinforced by rewards than avoidance
by punishments. The high dosages of dopaminergic drugs, appropriate doses with loss of neuronal density by degenerative process of
PD itself, tonic stimulation of dopamine receptors by dopamine agonists, especially having relative high affinity to D3 receptors
which is abundant in mesolimbic system, can exacerbate all these effects. Individual susceptibility such as impulsive trait, novelty
seeking trait, depression, anxiety, history of alcohol use disorder, and genetic susceptibility, has also important roles in the occurrence
of ICD in PD. The management principle is cessation or switching of dopamine agonist into levodopa if possible, and active treatment
of co-existing psychiatric illness. Regarding to the remission of ICD, deep brain stimulation shows no consistent effect.

Key Words: Impulse control disorders, Parkinson's disease, Dopamine, Pathophysiology, Treatment

1. S WA S5 Aoo] We
ejst4 7]

ZFzd7 el (impulse control disorder=ICD)+= 41412
52 ZwolA 712) Aot ElelelA A2 4 Sl
FEE ot} s T8 2 87 oA Kok e
& AZA=THA group of disorders characterized by a failure
to resist an impulse, drive or temptation to perform an act
that is harmful to the individual or to others - by

Diagnostic and Statistical Manual of Mental Disorder, 4"
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9 ?E(behaworal add1cuon)§j/z,1'i =77t =,
2 Beward)el] #ofele FRHAA =3 ABA
(mesolimbic dopaminergic system)2] ¥ (alteration)} 2
B8 weo] gk o7} 9]

Zoe 2 A a0 WEee]
(ventral tegmental area)2HE] 4R = 2
X ZA|(ventral striatal area), ¥
=A(amygdale), 3fu(hippocampus) ¢ BjiST} vl 2l&
A5 (ventromedial and ventrolateral prefrontal area)

(Nucleus accumbens), HjZ&%

2 A H(anterior cingulate area) 2 2 FAKprojection)
R AR T E ] et o] AAAICIA Eakle] o
Zell el 274 A7EA] 7P o] /=, 3 Al el
A7} #AZHhedonia)S wi7isE A7 -AEEH (pleasure
neurotransmitter) 0 |2= A o)1, FHAIE malvlo] ZF3)st
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Primary Thunderclap Headache and Important Other Primary

Headaches

Soo-Jin Cho, MD, PhD

Department of Neurology, Hangang Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

Key Words: Primary headache disorders, Thunderclap headache, Sexual activity, Cough

L. ¥Egs

HIERFE "I Aol B2 AR vElE w2 A
22 4R A1k AR S 5793t} 1986\d Dayst
Raskino] A|F2ts} 28-S SHlskA] 4& Helw dAF <
AR oA H22 ANt Sxlel oA} mFolA] B
7 Feom A E, A7 HAghe] glo W ICHDIRE+
of w2} FFABAF LD EAET A 71918 5ol
L 7el dAbrE o Xk,

HEhEEo] 1030%E AFHet 238, &5, bk
Al

;

2
[e]
i
N

werrEe] 7] He 2 dhelA QA sk A -
of =] o, B 5534 Fuke 113 sk,

Soo-Jin Cho, MD

Department of Neurology, Hangang Sacred Heart Hospital, Hallym
University College of Medicine, 12 Beodnamuro 7 gil,
Yeongdeungpo-gu, Seoul 150-719, Korea

Tel: +82-2-2639-5690 Fax : +82-2-2635-5827

E-mail: dowonc@naver.com

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

YHBR o] o]Fol| whE FHke| A= Fo] Hfstefzt
Hot, wEbA] Hgtolu Hd el JIFS F= HFd BF
HEEE-o] FEacle] ok A9, 254 &F, 71,
W, ko e Ve E T S e Yo
o, BleleEe] o 2 F= g

NOZ oo oX

2. QAR

ICHD-IIEF-oll 2J3lH 13 ol] HNF =714 s A=
FEolaL, Mg HHFAHAT} Fdolal vhE Ve
whEsh AW ETEE 0 2 ZdkEci(Table 1), & o]2}HA]
Aolel ogk FEol 713, 5, Y T ddE
AHFE-S A QlBFAL, 1ARE o) A& E AL, 15 ol AP
o] Yl & A2 38, 104 WjollA] 7 = ook 3}
EaL, AA tigk 2AE w8t

i

=
o}’ AxHog A T e A7) Bte] FHol

Table 1. Diagnostic criteria of primary thunderclap headache

(ICHD-II)

A.BY (9| 7|ES BIEGIE 43t 55

B.HS S48 2%
1.4R7| G4,
2. 1A 2t L{X| 10

N
-~ — g
I
:DQ,E

r
40 > M
Ap>

on ro

COIZ 4% 22 4 Q22 FAH LS HOIX %81
D.CH2 Bstof 7|Q15tK| 913
FA. 1SS0 M K 3 O|Ljo] LY 45 or

2.4 HA0 AT YA WY £210]0{0F ST}

123



Table 2. Comparison between primary cough headache, primary exertional headache, primary headache associated with sexual activ-

ity, and primary thunderclap headache

onset duration Types Provoked
primary cough headache abrupt 1 sec- 30 min severe cough, strain, valsalva maneuver
primary exertional headache 5 min-48 hr pulsating physical exertion

primary headache associated
with sexual activity
primary thunderclap headache

gradual or abrupt

abrupt, maximum in 1 min
Tweek)

(5-15 min)

1 hr-10 day (recur within ~ severe

dull or explosive sexual activity

not cough, exercise, sexual activity
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Secondary Thunderclap Headaches

Jeong Wook Park, MD, PhD

Department of Neurology, Uijeongbu St. Mary's Hospital, College of Medicine, The Catholic University of Korea, Uijeongbu, Korea

Secondary thunderclap headache, a severe headache which is maximal in intensity at onset, could be associated with underlying se-
vere intracranial pathology, including subarachnoid hemorrhage, unruptured intracranial aneurysm, cervical artery dissection, cere-
bral venous sinus thrombosis, spontaneous intracranial hypotenision, stroke, intracranial hemorrhage, reversible cerebral vaso-
constriction syndrome. The patient with headache with thunderclap variety are to evaluated in an emergent fashion as most of these
causes are associated with significant morbidity and mortality. This review summarizes the diagnostic considerations and clinical ap-

proach to secondary thunderclap headache.

Key Words: Thunderclap, Secondary headache, Headache
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Table 1. Disorder associated with secondary thunderclap headache

Subarachnoid haemorrhage

Sentinel headache

Cerebral venous sinus thrombosis
Cervical artery dissection
Spontaneous intracranial hypotension
Pituitary apoplexy

Retroclival haematoma

Ischaemic stroke

Acute hypertensive crisis

Third ventricle colloid cyst

Intracranial infection

Primary cough, sexual, and exertional headache
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Reversible Cerebral Vasoconstriction Syndrome

Heui-Soo Moon, MD

Department of Neurology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Reversible cerebral vasoconstriction syndrome (RCVS) is a cerebrovascular disorder with recurrent thunderclap headaches with or
without seizures and focal neurological deficits, and constriction of cerebral arteries which resolves spontaneously in 1-3 months.
Dysregulation of cerebral vascular tone is central to the pathophysiology. RCVS commonly occur in the postpartum or may be
brought on by vasoactive substances. Major complications include posterior reversible encephalopathy syndrome, localized cortical
subarachnoid hemorrhage, ischemic or hemorrhagic strokes which may leave permanent sequelae. Diagnosis requires the demon-
stration of the “string of beads” appearance of cerebral arteries on angiography, although many patients will initially have normal
vascular imaging. Nimodipine seems to reduce thunderclap headaches but has no definite effect on the complications.

Key Words: Reversible cerebral vasoconstriction syndrome, thunderclap headache
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Table 1. Causes of reversible cerebral vasoconstriction syndrome
and associated conditions

Postpartum
With or without exposure to vasoactive substances, eclampsia/preeclampsia

Exposure to vasoactive substances
Cannabis, cocaine, ecstasy, amphetamines, LSD, binge drinking
Selective serotonin reuptake inhibitors

Nasal decongestants—phenylpropanolamine, pseudoephedrine,
ephedrine

Ergotamine tartrate

Methergine

Bromocriptine, lisuride

Triptans

Isometheptine

Nicotine patches

Ginseng

Catecholamine secreting tumours
Phaeochromocytoma, bronchial carcinoid tumour, glomus tumours

Exposure to immunosuppressants or blood products

Tacrolimus (FK-506), cyclophosphamide, erythropoietin, intravenous
immunoglobulin, red blood cell transfusion, interferon o,

Miscellaneous

Hypercalcaemia, porphyria, head trauma, subdural spinal haematoma,
carotid endarterectomy, neurosurgical procedures, CSF hypotension

Extra or intracranial large artery disorders
Cervical dissection, unruptured intracranial aneurysm, dysplasia
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Table 2. Diagnostic criteria for Reversible cerebral vasoconstriction syndrome adapted from the International Headache Society diag-

nostic criteria

Acute and severe headache (often thunderclap headache) with or without focal neurological deficits or seizures
Monophasic course without new symptoms more than 1 month after clinical onset
Segmental vasoconstriction of cerebral arteries demonstrated by angiography (MRA, CTA or catheter)

Exclusion of subarachnoid haemorrhage due to a ruptured aneurysm

Normal or near normal CSF (protein <1 g/l, white cells <1 5/mm?, normal glucose
Complete or marked normalisation of arteries demonstrated by a repeat angiogram (MRA, CTA or catheter) after 12 weeks, although they may be

normal earlier
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Acute Seizures Associated with Stroke

Se-Jin Lee, MD, PhD

Department of Neurology, College of Medicine, Yeungnam University, Daegu, Korea

Seizures may be a presenting feature and can complicate the acute clinical course in 4-6% of stroke patients. The 5-years risk of post-
stroke seizures ranges from 7 to 11%. Seizures are more frequent in hemorrhagic strokes, those with cortical involvement, and severe
and disabling strokes. The risk of epilepsy is higher for patients with early seizures, cortical infarctions and lobar hemorrhages and in
dependent patients. Treatment can be started after a recurrent seizures, status epilepticus, prolonged seizures, or hemorrhagic
strokes for a month. Treatment options should be extrapolated from those of epilepsy in general, taking into consideration toler-
ability, interactions between AEDs, antithrombotics and other treatments and costs.

Key Words: Stroke, Seizure, Acute, Poststroke
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Table 1. Incidence of posttraumatic seizures of soldiers injured in battle (adapted from Lowenstein, 2009")

Posttraumatic epilepsy (%)

Conflict Authors(s), year No. of patients Er Il
WwiI Crendor, 1930 1990 38 50
WwiI Ascroft, 1941 317 35 -
WWI Caviness, 1966 82 - 50
Wwil Russel & Whitty, 1952 820 43 -
Korean War Caveness et al., 1962 211 36 -
Korean War Taylor & Kretschmann, 1971 474 - 50
Vietnam War Caveness et al., 1979 1135 34 -
Vietman War Salazar et al., 1985, 1987 520 34 51
Iran-Iraq Arabi, 1990 489 32 -
Lebanon Brandvold et al., 1990 46 22 -

Table 2. Incidence of posttraumatic seizures in civilian population (adapted from Lowenstein, 2009'")

Study Feature pgt?e(r)wfts Early(sozl)zures Late (SOZ)Z ures Risk factors

Jennett & Lewin, 1960  Admitted 896 4.2 10.2 Early seizures, PTA >24 hours, depressed skull fracture,
intracranial hematoma

Annegers et al., 1980  Population 2747 2.1 1.9 Severe injury

Desai et al., 1983 Admitted, pediatric 702 4.1 N/A N/A

Annegers et al., 1998 Population 4541 26 2.1 Severe injury, brain contusion, subdural hematoma,
LOC/PTA >24 hours

Hahn et al., 1988 Admitted, pediatric 937 9.8 N/A N/A

Angeleri et al., 1999 Admitted 137 13.1 GCS 3-8, early seizures, single brain CT lesions, EEG focus

Asikainen et al., 1999  TBI Rehab Center 490 16.3 253 Early seizures, depressed skull fractures

Englander et al., 2003 Admitted with CT findings 647

of GCS 3-10

10.2 Multiple or bilateral cortical contusions, dural
penetration, multiple intracranial operations, midline
shift >5 mm, evacuated subdural hematoma

CT: computed tomography; GCS: Glasgow Coma Scale; LOC: loss of consciousness; PTA: posttraumatic amnesia; EEG: electroencephalography

1935~1984'3] A TBIgAES e s & 77w
A-ollA 5’4” A 5 ol LPTSS] A 7%k TBIZA}
oM 0.7%, F6% TBIZHAFA 1,20, A3 TBIZHA}OA]
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Acute seizures associated with CNS infection

Sung Eun Kim, MD, PhD

Department of Neurology, Haeundae Paik Hospital, Collage of Medicine, Inje University, Busan, Korea

An acute symptomatic seizure is defined as a clinical seizure occurring at the time of a systemic insult or in close temporal associa-
tion with a documented brain insult. Acute symptomatic seizures in CNS infection can be defined as seizures occurring within 1 week
of the presence of an active CNS infection. Acute symptomatic seizures must be distinguished from unprovoked seizures and sepa-
rately categorized for clinical practice. Encephalitis and severe brain damage at presentation are significant clinical variables for pre-
dicting the occurrence of acute symptomatic seizures in CNS infection, suggesting that patients with a greater extent of parenchymal
damage are more vulnerable to acute symptomatic seizures. Long term AED therapy is not necessary for the treatment of acute
symptomatic seizures in CNS infection. Remote symptomatic unprovoked seizures after recovery from acute brain insult may occur in
the patients with acute symptomatic seizures in CNS infection, especially with status epilepticus as 1* acute symptomatic seizure.

Key Words: Acute symptomatic seizure, Provoked seizure, CNS infection, Encephalitis
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Table 2. Acute symptomatic seizures in association with disruption of the structural or functional integrity of the brain

Causes Period of occurrence
Cerebrovascular disease 7 days
Traumatic brain injury 7 days
CNS infection 7 days

Includes seizures occurring after 7 days in patients with persistent clinical and/or laboratory signs of infection

Neurocysticercosis

Presence of parasites in transitional or degenerative phase by imaging

Seizures occurring with calcified granuloma (calcified phase) are unprovoked

Malaria
Postmalaria neurologic syndrome

Cerebral tuberculoma During treatment

Presence of fever and malaria parasitemia
Clearance of parasitemia, associated with fever and psychosis

Seizures occurring after successful treatment are unprovoked

Brain abscess During treatment

Seizures occurring after successful treatment are unprovoked

HIV infection
Arterovenous malformations

Multiple sclerosis
Autoimmune diseases

Acute infection or with severe metabolic disturbances
In the presence of acute hemorrhage

All other seizures are unprovoked

First presenting symptom within 7 days of relapse
Signs or symptoms of activation
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Acute Seizures Associated with Systemic lliness

Ji-Eun Kim, MD, PhD

Department of Neurology, School of Medicine, Catholic University of Daegu, Korea

Acute symptomatic seizures must be distinguished from unprovoked seizures and separately categorized. A subset of acute sympto-
matic seizures is those that occur in the setting of an acute medical illness or metabolic disturbance. Patients with seizures provoked
by metabolic derangements are not felt to be at risk for future epilepsy or recurrent seizures in the absence of recurrence of the med-

ical condition.

Key Words: Seizure, Acute medical illness

Patients often experience seizures in the setting of acute
medical illness,' Such patients are not necessarily consid-
ered to have epilepsy. While this occurrence places them
at risk for future epilepsy, a seizure in the acute setting
does not carry the same risk for seizure recurrence as does
an unprovoked seizure that occurs after recovery from the
acute illness - so-called remote symptomatic seizure,” A
subset of acute symptomatic seizures is those that occur in
the setting of an acute medical illness or metabolic
disturbance. In contrast to the setting of an acute stroke or
traumatic brain injury, patients with seizures provoked by
metabolic derangements are not felt to be at risk for future
epilepsy or recurrent seizures in the absence of recurrence
of the medical condition., Another feature of these pro-
voked seizures is that the risk of seizures is felt to occur in
proportion to the rapidity of the onset, rather than to the

severity of the underlying metabolic disturbance,'”
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Hypoglycemic seizures are most common in diabetic pa-
tients who take excessive amounts of insulin or oral hypo-
glycemics; islet cell tumors are much less common, but
seizures may be the initial presentation. Prodromal symp-
toms of hypoglycemic seizures include diaphoresis, tachy-
cardia, anxiety, and confusion. Reducing the daily dose of
insulin and other oral hypoglycemic agents is strongly ad-
vised, as this is sufficient to prevent hypoglycemia.
Antiepileptic drugs should not be considered as elective
therapy.

Nonketotic hyperglycemia most commonly occurs in
elderly diabetics and can cause focal motor seizures. As
long as biochemical disturbances remain uncorrected, the
seizures are refractory to antiepileptic drug therapy.
Patients become seizure free after administration of insulin
and rehydration, and they remain seizure free while the
diabetes mellitus in controlled,

Precipitous falls in serum sodium concentrations can
trigger generalized tonic-clonic seizures, usually in associa-
tion with a prodrome of confusion and depressed level of
consciousness, These convulsions are associated with a

high risk of mortality and must be treated urgently. The
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clinical effects of hyponatremia, involving the nervous sys-
tem, are uncommon but may occur in cases of acute hypo-
tonic hyponatremia, in which serum sodium concentration
falls rapidly to levels below 120 mEq/L.

Hypocalcemia is a rare cause of seizures and most often
occurs in neonates. In adults, hypocalcemia may occur af-
ter thyroid or parathyroid surgery or in association with re-
nal failure, hypoparathyroidism, or pancreatitis. Typical
prodromic symptoms and signs are mental status changes
and tetany.

Magnesium levels below 0.8 mEq/L may result in irrita-
bility, agitation, confusion, myoclonus, tetany, and con-
vulsions, and may be accompanied by hypocalcemia.,

Renal failure and uremia are often associated with seiz-
ures, particularly myoclonic seizures, Generalized ton-
ic-clonic seizures occur in approximately 10 percent of pa-
tients with chronic renal failure, usually late in the course,
Seizures may also occur in patients undergoing dialysis as
part of the dialysis disequilibrium syndrome; associated
symptoms are headache, nausea, muscle cramps, irrita-
bility, confusion, and depressed level of consciousness.

Hyperthyroidism can cause seizures and can exacerbate
seizures in patients with epilepsy.

Disorders of porphyrin metabolism may cause seizures.
Acute intermittent porphyria (AIP) is due to a partial defi-
ciency of porphobilinogen deaminase, which results in ex-

cess delta-aminolevulinic acid and porphobilinogen in the

148

urine, Seizures occur in approximately 15 percent of AIP
attacks and are usually generalized tonic-clonic seizures,
although partial seizures may occur, Other symptoms of
AIP include abdominal pain and behavioral changes.
Cerebral anoxia as a complication of cardiac or respira-
tory arrest, carbon monoxide poisoning, drowning, or an-
esthetic complication can cause myoclonic and general-
ized tonic-clonic seizures. Cerebral anoxia due to syncope
can result in very brief tonic and/or clonic movements
without a prolonged postictal state, which is why syncope
frequently results in an evaluation for seizures. Withdrawal
states are associated with seizures. Alcohol withdrawal
seizures typically occur within 7 to 48 hours of the last
drink. Drug toxicity/intoxication is also reported to cause

seizures,
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Stroke Mechanism and Diagnosis of Intracranial Atherosclerosis
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Figure 1. In-situ thrombotic oc-
clusion: Large cortical and sub-
cortical infactions (A,B,C) in left
MCA territory developed from
acute left MCA occlusion (D).
Artery-to-artery embolism: Tiny
cortical infarctions in the MCA
territory (F) and borderzone be-
tween ACA and MCA (E) are
observed. Distal embolism from
proximal MCA (G) occurred.
Branch occlusive disease: Mild
left MCA stenosis (J) caused
small subcortical infarction in
the lenticulostriate arterial terri-
tory (H,I).
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Figure 2. Intrinsic atherosclerosis:
A 68-year-old woman presented
with right-sided hemiparesis. The
ischemic lesions on pial arterial
territory, perforating arterial terri-
tory and borderzone are observed
(A, B). The middle cerebral artery
occluded on initial MRA was parti-
ally recanalized on the 5-day fol-
low-up MRA (C, D). Cryptogenic
mechanism: A 51-year-old man pre-
sented with right-sided hemiparesis
and global aphasia. Diffusion-
weighted MRI showed an acute
large territorial ischemic infarction
on the left middle cerebral artery
territory (E, F). MRA showed com-
plete recanalization of the acute mid-
dle cerebral artery occlusion (G, H).
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Vessel Wall Imaging of Intracranial Atherosclerotic Disease

Hyun Young Kim, MD

Department of Neurology, College of Medicine, Hanyang University, Seoul, Korea

Conventional angiography has the definite limitation in evaluating the cerebral vascular pathology. Most limitation of the luminog-
raphy such as conventional angiography, MR and CT angiography comes from the fact that various pathologic conditions can show
same image findings and serious atherosclerotic lesion may be seen as normal morphology through the vascular remodeling. Based
on the high prevalence of intracranial atherosclerotic disease in Korea, direct vascular wall or atherosclerosis imaging is essential for
the schematic and systematic approach on the stroke patients with intracranial as well as extracranial arterial disease. We recently
think that the most solution for the therapeutic approach to patient is in the vessel wall itself. This report reviews the current results
and perspectives on the vessel wall imaging of intracranial atherosclerotic disease.

Key Words: Vessel wall, Atherosclerosis, Imaging, Intracranial
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Table 1. Conventional AHA classification of atherosclerotic plaques adapted for MR imaging

Type of lesion Characteristics

Type Il Thin plague (~10% stenosis), with no calcification

Type Ill Plaque with small lipid cores and no calcification

Type IV-Va Plaque with a large lipid core, covered by a fibrous cap, possible small calcifications
Type Vb Plaque with a lipid core or fibrotic tissue, with large calcifications

Type Vc Plaque with fibrous tissue, no lipid core, possible small calcifications

Type VIb-Vic Plaque with hemorrhage or thrombosis
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Risk Factors and Endothelial Dysfunction in Intracranial
Atherosclerotic Stroke

Oh Young BANG, MD, PhD

Department of Neurology, Samsung Medical Center, Sungkyunkwan University, Seoul, Korea

Background: Recognition and adequate treatment of risk factors is important in preventing intracranial atherosclerotic stroke (ICAS).
Previous studies have focused on the use of antithrombotic agents and intervention to prevent thromboembolism. The results of
these studies, however, suggested the importance of control of risk factors to reduce major vascular events in patients with ICAS.
Main Contents: Researchers have identified a number of risk factors associated with ICAS. Various conventional and novel risk factors
for ICAS, including endothelial microparticles, will be summerized. In addition, possible reasons for controversial findings in risk
factors for ICAS will be discussed. Two major features of intracranial atherosclerosis include:(a) Atherosis caused by cholesterol deposition
and inflammation and (b) Sclerosis secondary to endothelial dysfunction, leading to arterial stiffness. Risk factors for ICAS are reportedly
associated with oxidative stress and endothelial dysfunction. Studies investigating endothelial dysfunction in ICAS have been rare
compared with that in carotid or coronary atherosclerosis. The recent advances in endothelial dysfunction in ICAS will be discussed,
together with therapeutic strategies to restore endothelial functions.

Conclusion: The studies presented in this review highlight the importance of risk factor control to improve endothelial function in
patients with intracranial atherosclerosis.

Key Words: Atherosclerosis, Intracranial stenosis, Stroke, Risk factor, Endothelial dysfunction
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Management and Prognosis of Intracranial Atherosclerotic Disease

Sun U. Kwon, MD, PhD
Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Although ICAD is one of major cause of ischemic stroke in non-white population, prognosis and management strategy has not been
established yet. Recent clinical researches showed that inappropriate control of blood pressure and severe stenosis causing hemody-
namic instability are important risk factors of recurrent stroke after ICAD associated ischemic stroke. Angioplasty and stenting for
ICAD improve the hemodynamic instability, but a recent clinical trial (Stenting and aggressive medical management for preventing
recurrent stroke in intracranial stenosis, SAMMPRIS) failed to show its benefit against best medical management. Comparing the rate
of recurrent stroke of SAMMPRIS trial to other clinical trial (Warfarin Aspirin Symptomatic Intracranial Disease, WASID) suggested
that current best medical management for symptomatic ICAD significantly improves the outcomes of ICAD. The current best medical
management consists of dual antiplatelet therapy and statin with aggressive control of risk factors. The WASID trial dismissed the de-
bate for the usage of anticoagulation against aspirin therapy; anticoagulation did not decrease the risk of recurrent stroke with high-
er bleeding risk. The statin therapy has the most important role in the reducing the risk of recurrent stroke. Combination antiplatelet
therapy with aspirin, clopidogrel and cilostazol is reducing recurrent stroke and improving the natural course of ICAD.

Key Words: Management, Antiplatet treatment, Intracranial atherosclerosis
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Rapidly Progressive Dementia

Dong Won Yang, MD, Sung-Chul Lim, MD
Department of Neurology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Rapidly progressive dementia (RPD) is a group of disorders resulting in rapid cognitive, behavioral, and motor dysfunction within 2
years. This group includes variety of etiologies categorized as vascular, infectious, toxic-metabolic, autoimmune, metastatic/neo-
plasm, iatrogenic, neurodegenerative, and systemic conditions. Creutzfeldt-Jackob disease(CID) is the most common concerning eti-
ology of RPD. This review discusses the clinical approach and diagnostic workup of RPD for the differential diagnosis. Neurologists
should be aware of the standardized approach to the RPD that may mimic CJD in their clinical and radiological point of view.

Key Words: Rapidly progressive dementia, Creutzfeldt-Jackob disease, Differential diagnosis
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Table 1. Differential diagnosis of rapidly progressive dementia

Vascular
Stroke, vascular dementia
Cerebral autosomal dominant arteriopathy with subcortical infarcts
and leukoencephalopathy (CADASIL)
Thrombotic thrombocytopenic purpura
Paraproteinemias (polycythemia, monoclonal gammopathy)
Hypoxic-ischemic encephalopathy
Infectious
Whipple Disease
Syphilis
Subacute sclerosing panencephalitis (SSPE)
Human immunodeficiency virus associated dementia
Progressive multifocal leukoencephalopathy (PML)
Toxic/Metabolic
Vitamin B12 deficiency
Thiamine deficiency
Folate deficiency
Uremic encephalopathy
Wilson's disease
Hepatic encephalopathy
Mitochondrial encephalopathy
Porphyria
Heavy metals
Alcohol toxicity
Mercury toxicity
Arsenic toxicity
Lead
Autoimmune
Paraneoplastic limbic encephalitis
Anti-VGKC-E (voltage-gated potassium channel associated encephalopathy)
Hashimoto encephalopathy
Lupus cerebritis
Sarcoid
CNS vasculitis
Metastases/Neoplastic
CNS metastases of cancers
Primary CNS lymphoma
Intravascular lymphoma
Gliomatosis cerebri
latrogenic/Idiopathic
Central pontine myelinolysis
Insulin-induced hypoglycemia
Normal pressure hydrocephalus
Neurodegenerative
Alzheimer's dementia
Creutzfeldt-Jakob disease
Behavioral variant frontotemporal dementia (bvFTD)
Semantic Dementia
Progressive non-fluent aphasia
Frontotemporal dementia motor neuron disease (FTD-MND)
Dementia with Lewy bodies
Corticobasal degeneration
Progressive supranuclear palsy
Parkinson’s disease dementia
Systemic
Vasculitis (giant cell arteritis)
Sleep apnea
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Table 2. Recommended initial screening tests for evaluation of
rapidly progressive dementia

Blood tests
Complete blood cell count
Chemistry panel (including calcium, magnesium, phosphorus) Blood smear
Liver function tests
Rheumatological screen (ESR, ANA, and CRP)
Thyroid function Coagulation profile
Anti-thyroglobulin and anti-thyroperoxidase antibodies
Vitamin B12
Homocysteine
Human immunodeficiency virus (HIV)
Paraneoplastic/autoimmune antibodies
Copper and ceruloplasmin
Additional rheumatological tests
Urine
Urine analysis, Urine culture
Copper (24 hours, if Wilson's disease suspected)
Heavy metal screen (24 hours)
CSF
Cell count and differential
Protein, Glucose
VDRL
lgG index, Oligoclonal bands
Bacterial, fungal, AFB stains, and cultures
Cryptococcal antigen
Viral PCRs and cultures
Whipple's PCR
Cytology
14-3-3 test
Total and phosphorylated tau
Imaging
Brain MRI (including FLAIR and DWI) or CT
CT chest, abdomen, and pelvis
Brain angiogram
Body PET scan
Magnetic resonance spectroscopy
Carotid ultrasound
Echocardiogram
Mammogram
Other tests
EEG EMG/NCS
Brain biopsy (especially if procedures listed earlier are nondiagnostic)
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Creutzfeldt-dakob Disease
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Autoimmune Encephalopathies

Young Chul Youn, MD, PhD

Department of Neurology, College of Medicine, Chung—Ang University, Seoul, Korea

Rapidly progressive dementia is one of the diverse clinical manifestations of autoimmune encephalopathies. Because the cognitive
and neuropsychiatric symptoms can develop subacutely over weeks or months, and most of them are treatable, it is important to
evaluate and diagnose these patients quickly. For efficient approach to the rapidly progressive dementia, this review summarizes re-
cent advances in autoimmune encephalopathy that could be the cause.

Key Words: Dementia, Autoimmune, Encephalopathy
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Drug-Induced Cognitive Impairment

Kee Hyung Park, MD, PhD

Department of Neurology, Gachon University Gil Hospital, Incheon, Korea

The etiology of cognitive impairment is multifactorial, however, drugs are important cause of delirium and dementia, especially eld-
erly people. Delirium is the cognitive disturbance most clearly associated with drug toxicity, but dementia has also been reported.
Almost all drugs can affect cognitive functions but, certain drugs can make more commonly effect on it. Anticholinergic medications
are important causes of delirium. Psychoactive drugs and Long-acting benzodiazepines are also important causes of acute or chronic
cognitive impairment. Chronic alcohol abuse, toxic substances, including heavy metals, solvent are well known causes of dementia
like symptoms. The medicines requires special care to prescribe to elderly. Starting low dose and slow titration is the best way to es-

cape drug induced cognitive impairment.

Key Words: Drugs, Cognitive imprairment, Delirium, Alzheimer's dementia
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Rapidly Progressive Dementia and Related Neurologic Conditions:

Degenerative Disorders

Moon Ho Park, MD, PhD

Department of Neurology, Korea University Ansan Hospital and Korea University Medical College, Seoul, Korea

Different rates of progression have been observed among patients with neurodegenerative dementia. Classic neurodegenerative de-
mentias are typically characterized by an insidious onset and a relatively slowly progressive course. However, there are some neuro-
degenerative dementias that have a rapidly progressive course to death. Although Creutzfeldt-Jakob disease is the most likely cause
of a rapidly progressive dementia, Alzheimer's disease, frontotemporal dementia and dementia with Lewy bodies can also cause a
rapidly progressive dementia. These should be included in the differential diagnosis of confusional states of undetermined cause of

rapidly progressive dementia.

Key Words: Rapidly progressive dementia, Degenerative, Dementia
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(Alzheimer's disease, AD), #H]Z2=A|X]vll(dementia with Lewy
bodies, DLB), HAFZFAX]ul(frontotemporal dementia,
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tor neuron degeneration, FTD-MND)7} 23%, Z13]8]Ju}H]
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Table 1. Degenerative disorders causing rapidly progressive dementia

Prion disease
Sporadic CJD
Acquired CJD
Variant CID
latrogenic CJD
Hereditary CJD
Genetic CID
Gerstmann-Straussler-Scheinker syndrome
Fatal familial insomnia
Alzheimer's disease
Frontrotemporal spectrum
bvFTD
Semantic dementia
Progressive non-fluent aphasia
FTD-MND
Parkinson spectrum
Dementia with Lewy bodies
Corticobasal degeneration
Progressive supranuclear palsy
Parkinson’s disease dementia

Table 2. Scoring form for the prediction model*'

w27 %3
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A 7 ol #ﬂﬂ% F4&5 e (acute confu-
sional state) T 1A o|FARE A7 |sH 7| A 7]"‘
of AJuff S2F= Al QlstaL, 25 A7 s N7t vehdt F-

J olfjel] AujEztA] otshEld At 9o E}F/Pﬂ
= 18711 ool 7]EA RF&-5H(basic activities of daily
living)o] #o] BrFsst e T AAAm)A % (Clinical
Dementia Rating, CDR)7} 2 0|40 2 o3l = 413} 2|nj=2
Z8abH RPDE Aetae}7| = g}

A A A mini-mental state examination, MMSE) o] 113 ¢]]
o 5% Al o5 KAl " et A7) ke k3ol
oy Safella] FAxIg A e} o) whE 2 A oskE
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Az 717ko] 4318 L ) ? 1\ dol] MMSES] A7} 3~54
o ofsbd w), > QIR M H T} 3 ol 13elA] 2 =
=3dow ofstd ko gojatar Qe AT Fhajel wh
2} zfol= glont, thAlH o= A g=sto|wH S} F

Education level
0-12
13-highest

Consortium to Establish a Registry for Alzheimer's Disease insight assessment®

0 (normal)
1-2 (impaired awareness)
Psychosis
0 (absent)
1 (present)
Blessed activities of daily living score®®
0-3
3.5-17
Mini-Mental State Examination
0-19
20-30
Total Score
4 = low risk of decline
5-10 = high risk of decline

Risk score
0 Score =
1

Risk score
0 Score =
2

Risk score
0 Score =
2

Risk score
0 Score =
2

Risk score
3 Score =
0

Total =
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Table 3. Comparison of classic Alzheimer’s disease (AD) and rapidly progressive AD"’

variables Rapidly progressive AD

Classic AD

Survival Few (2-3y)
Age at onset

Rate of cognitive decline
Focal neurologic signs

>6 MMSE points per year (ie, fast)

CSF biomarkers Very high total tau and ptau levels, very low AB1-42 level, 14-3-3
protein sometimes present (exact values unclear)
APOE €4 genotype Controversial

Unclear, approximately age 73y in the study by Schmidt et al20

Occurring in early stages, multiple (especially extrapyramidal signs)

8-10y

Approximately age 65y (<65y is early onset, >65y
is late onset)

Approximately 3-6 MMSE points per year (ie, slow)

Occurring in late stages

High total tau and ptau levels, low AB1-42 level,
14-3-3 protein usually absent

Established as a risk factor

A 10%el4 30% B QA 0 & RPD dg Beleh "

spolngel 4 :
= Yoo = tfyobd 2ol =g A (cerebral amyloid angi-
opathy) =& the 3@
FutE AY, #HEE odxl2 ol A]ofH|H(cognitive reserve),
oJskx x|x|9} ALsE]H X A]|(medical and social support),
ApoE 87 22 f-7x}, 8744 a9l o] AZHL 3l
o} gl e

dvkd oz Y} A 27I1RHE 57l F
A7 FAE el W oS 2l i, 2] 41
ol e So) W QY Aute] oslel wHo] glrka
a4 9rh ! BT A A biomarker)9} TEs}e], =3}
o SErfol| x| =Xl o] -2 total tau B phosphory-
lated tau F%, S+ f-amyloid 1-42 (AB 1-42) F& (<411

pg/mL), Z2 total tau:AB 1-42 H|-& (>0.81)0] w2

Zte] etsbel o] glom” 1433 thilde] ERw wi
& Qg 73t elsjete] By Wt ek fadash B
spol, ksolvge] AR 2 Lol Apok ed F4
o] obstolv] o4 Ak obstol e @i Aoke U
2 Aol gk At ARt Sl
N g QoA Qrstoly gape] S, A insight),
Aje] BEAT, DIVTEY, ol
2geel it ARk okshe clSss g ARps
&FQIek(Table 2).

Adbz]o] ekx3lo|mH(classic Alzheimer's disease)3}

RPD 732 Hol= g=3lo]HH(rapidly progressive AD)
o] o A7} 2Fo) & ‘Table 3'ol| L.oF319It,

28} (cerebrovascular disease)©|

o FE

Ao} S7qlol] Saka Weld sl <ls) A% 9 A
Aus} F2 ek 23584 el A4
oA Qo)71sat a7 0] F2 SEe] ehzstolnz

176

ge] 71gge Hud HERE 5
Has skt AFSTAve AT, A5
(bulbar symptoms), 7157l 5] Yeh}7] ufo,
37 Creutzfeldt-Jakob¥ 0.2 @ 0] Whi= Al FE| A RPDE
it AL 717be] 2.33d 0 2 ThE A E A A wlEc) vl
2 whac, ?

o] 3t} &A7EA

o~ ==

&

%
2l

oz

l‘lOl'

5. 2f|H|AK[X|0f

Holt}, o]t A /8 HEo] =7 Hu} Akl
F714 olak(periodic sharp waves)7} ¥z
Creutzfeldt-Jakob® 0 & ¢ o] W8 2= 9jt} ¥

6. IIZ7 | XfsHA(corticobasal degeneration)

2 sh1en 24} o] FraA v
= EO]“E Aot} 53] 9 A7)|AHAH
77 H(myoclonus), T2}
910 Creutzfeldt-JakobH o &2 22l

A

o N
2
Ol
;
oL

NI

o o2
o, -
ol\

fu
o
>
N
olr
fo,
S,
ok
}l

=
fo
fu
ol\
o
S mlo
s
e

4 4

T, oX, &
to A rlo o &

>
%0
o

w33} 9%, CsF, AP H 49 Bt Az
2 23], 54, 09, 9%, oF $o) mhe e sk

o] & a3l diagnosis of exclusion), FE3F AZdE|3) 4
Z|ul] #8217} RPDE] U A= B Y wlolli= &<=(dehydra-
tion)¢} -2 thAlo]AH(metabolic disturbance) B H2 o]
o 223905 e 29 ol Fukslo] b s} B2
VR R] #] eF=x] bk= A olsjjo} slt) ?

vl 2] & gzl AZE YA Z|ul dgto] Tl Ak

thettlduteta|X| H303 £ 1, 2012



W2 Tdst= X|0f: Ead Het

S RDE. 251 W o} WS ol21sl 9 Solf 3
573 Sl

= (e}
Creutzfeldt-Jakob* ¢] oA+ £
g /g

SR, Sl sl2 5 e 527,
ol 7] spolel o Y 5 glom Fejsjo}

REFERENCES

1. Barker WW, Luis CA, Kashuba A, Luis M, Harwood DG,
Loewenstein D, et al. Relative frequencies of Alzheimer dis-
ease, Lewy body, vascular and frontotemporal dementia,
and hippocampal sclerosis in the State of Florida Brain
Bank, Alzheimer Dis Assoc Disord 2002;16:203-212,

2. Josephs KA, Ahlskog JE, Parisi JE, Boeve BF, Crum BA,
Giannini C, et al. Rapidly progressive neurodegenerative
dementias. Arch Neurol 2009;66:201-207.

3. Rosenbloom MH, Atri A, The evaluation of rapidly pro-
gressive dementia, Neurologist 2011;17:67-74.

4. Masters CL, Harris JO, Gajdusek DC, Gibbs CJ, Jr., Bernoulli
C, Asher DM, Creutzfeldt-Jakob disease: patterns of world-
wide occurrence and the significance of familial and spora-
dic clustering. Ann Neurol 1979;5:177-188,

5. Geschwind MD, Shu H, Haman A, Sejvar JJ, Miller BL.
Rapidly progressive dementia. Ann Neurol 2008;64:97-108,

6. Sala I, Marquie M, Sanchez-Saudinos MB, Sanchez-Valle R,
Alcolea D, Gomez-Anson B, et al. Rapidly Progressive
Dementia: Experience in a Tertiary Care Medical Center.
Alzheimer Dis Assoc Disord 2011,

7. Papageorgiou SG, Kontaxis T, Bonakis A, Karahalios G,
Kalfakis N, Vassilopoulos D. Rapidly progressive dementia:
causes found in a Greek tertiary referral center in Athens.
Alzheimer Dis Assoc Disord 2009;23:337-3406,

8. Kelley BJ, Boeve BF, Josephs KA. Rapidly progressive
young-onset dementia, Cogn Behav Neurol 2009;22:22-27.

9. Goldberg RJ. Alzheimer's disease, Compr Ther 2007;33:58-64.

10. Morris JC, Edland S, Clark C, Galasko D, Koss E, Mohs R, et
al. The consortium to establish a registry for Alzheimer's dis-
ease (CERAD), Part IV, Rates of cognitive change in the lon-
gitudinal assessment of probable Alzheimer's disease.
Neurology 1993;43:2457-2465.

11. Schmidt C, Wolff M, Weitz M, Bartlau T, Korth C, Zerr I. Rapidly
progressive Alzheimer disease, Arch Neurol 2011;68:1124-1130,

12, Caselli RJ, Couce ME, Osborne D, Deen HG, Parisi JP, From
slowly progressive amnesic syndrome to rapidly progressive
Alzheimer disease, Alzheimer Dis Assoc Disord 1998;12:251-253,

13. Doody RS, Massman P, Dunn JK. A method for estimating
progression rates in Alzheimer disease, Arch Neurol 2001;

58:449-454,

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

14,

&)

16.

17.

18.

19.

20,

21,

22,

23,

24,

26.

Carcaillon L, Peres K, Pere JJ, Helmer C, Orgogozo JM,
Dartigues JF. Fast cognitive decline at the time of dementia
diagnosis: a major prognostic factor for survival in the
community, Dement Geriatr Cogn Disord 2007;23:439-445.

. Bhargava D, Weiner MF, Hynan LS, Diaz-Arrastia R, Lipton

AM. Vascular disease and risk factors, rate of progression,
and survival in Alzheimer's disease, J Geriatr Psychiatry
Neurol 2000;19:78-82.

Lopez O, Claassen D, Boller F. Alzheimer's disease, cerebral
amyloid angiopathy, and dementia of acute onset. Aging
(Milano) 1991;3:171-175.

Scarmeas N, Albert M, Brandt J, Blacker D, Hadjigeorgiou G,
Papadimitriou A, et al. Motor signs predict poor outcomes
in Alzheimer disease, Neurology 2005;64:1696-1703,
Atchison TB, Massman PJ, Doody RS. Baseline cognitive
function predicts rate of decline in basic-care abilities of in-
dividuals with dementia of the Alzheimer's type. Arch Clin
Neuropsychol 2007;22:99-107.

Snider BJ, Fagan AM, Roe C, Shah AR, Grant EA, Xiong C, et
al. Cerebrospinal fluid biomarkers and rate of cognitive de-
cline in very mild dementia of the Alzheimer type. Arch
Neurol 2009;66:638-645.

Schmidt C, Redyk K, Meissner B, Krack L, von Ahsen N,
Roeber S, et al,
Alzheimer's disease. Dement Geriatr Cogn Disord 2010;29:
371-378.

Santillan CE, Fritsch T, Geldmacher DS. Development of a
scale to predict decline in patients with mild Alzheimer's
disease, J Am Geriatr Soc 2003;51:91-95,

Josephs KA, Knopman DS, Whitwell JL, Boeve BF, Parisi JE,
Petersen RC, et al. Survival in two variants of tau-negative
frontotemporal lobar degeneration: FTLD-U vs FTLD-MND.,
Neurology 2005;65:645-647.

Doran M, Larner AJ. EEG findings in dementia with Lewy

Clinical features of rapidly progressive

bodies causing diagnostic confusion with sporadic Creutzfeldt-
Jakob disease, Eur ] Neurol 2004;11:838-841,

Tschampa HJ, Neumann M, Zerr I, Henkel K, Schroter A,
Schulz-Schaeffer WJ, et al. Patients with Alzheimer's disease
and dementia with Lewy bodies mistaken for Creutzfeldt-
Jakob disease. J Neurol Neurosurg Psychiatry 2001;71:33-39.

. Morris JC, Heyman A, Mohs RC, Hughes JP, van Belle G,

Fillenbaum G, et al. The Consortium to Establish a Registry
for Alzheimer's Disease (CERAD). Part I, Clinical and neuro-
psychological assessment of Alzheimer's disease. Neurology
1989;39:1159-1165.

Blessed G, Tomlinson BE, Roth M. The association between
quantitative measures of dementia and of senile change in
the cerebral grey matter of elderly subjects. Br J Psychiatry
1968;114:797-811,

177



=]
fo

| =
e

ooty ofniet Hmetu

i

r

0x
ot ()

Comparison of MRI Characteristics between MS and NMO

Ju-Hong Min, MD, PhD

Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Multiple sclerosis (MS) is the most common CNS demyelinative disease, which requires confirmation that the symptoms and signs of
CNS white-matter involvement are disseminated in time and space, although neuromyelitis optica (NMO) is characterized by the pre-
dominant involvement of optic nerve and spinal cord. However, with the detection of NMO-specific antibody (NMO-IgG), it is gen-
erally agreed that MS should be differentiated from NMO. Moreover, it was reported that asymptomatic and symptomatic brain in-
volvement is not uncommon in NMO and NMO spectrum disorders. Herein, the MRI characteristics of MS and NMO are reviewed.

Key Words: Multiple sclerosis, Neuromyelitisoptica, Aquaporin, Brain, MRI
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Table 2. 2010 McDonald MRI criteria for demonstration of DIS

DIS can be demonstrated by >1 T2 lesion in at least 2 of 4 areas of the CNS:

Periventricular
Juxtacortical
Infratentorial
Spinal cord

Based on Swanton et al 2006, 2007
®Gadolinium enhancement of lesions is not required for DIS; bif a
subject has a brainstem or spinal cord syndrome, the symptomatic
lesions areexcluded from the criteria and do not contribute to lesion
count; MRI=magnetic resonance imaging; DIS=lesion disseminateion in
space; CNS=central nervous stystem

aL, thRE2 HSo] o]l o, 6rg 2] EafellA] g dolH
Al Mse} Hls=gt Bino] 2k HQ1aL i TR 5H SAfellx =
MSe]] H]E-¢0]& 9] diencephalic, brainstem, cerebral ¥ S
< BuEkgithFig. 1)." B3, o5 H|E50]2¢] WS
A2 AgA 9] BRI aquaporin 4733 Q= F-9

Figure 1. Atypical brain lesions in neuromyelitisoptica.11A,
Non-enhanced and extensive lesions in FLAIR (fluid-attenuated
inversion recovery); B, contiguous lesions through thalamus,
hypothalamus and brainstem; C, longitudinally medullar le-
sions extending into the cervical cord, lesions involving the
right cerebral peduncle, pons.

Table 1. Magnetic Resonance Imaging Criteria to Demonstrate Brain Abnormality and Demonstration of Dissemination in Space

Original McDonald Criteria

2005 Revisions

Three of the following:

1. At least one gadoliniumenhancing lesion or nine T2
hyperintense lesions if there is no gadolinium-enhancing lesion

2. At least one infratentorial lesion

3. At least one juxtacortical lesion

4. At least three periventricular lesions

NOTE: One spinal cord lesion can substitute for one brain lesion

Three of the following:
1. At least one gadolinium-enhancing lesion or nine T2 hyperintense lesions if
there is no gadolinium enhancing lesion

2. At least one infratentorial lesion

3. At least one juxtacortical lesion

4. At least three periventricular lesions

NOTE: A spinal cord lesion can be considered equivalent to a brain infratentorial
lesion: an enhancing spinal cord lesion is considered to be equivalent to an
enhancing brain lesion, and individual spinal cord lesions can contribute
together with individual brain lesions to reach the required number of T2
lesions.

Based on data from Barkhof and colleagues and Tintore” and coworkers.
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Table 3. Magnetic Resonance Imaging Criteria to Demonstrate Dissemination of Lesions in Time

Original McDonald Criterion

2005 Revisions

1. If a first scan occurs 3 months or more after the onset of the clinical
event, the presence of a gadolinium-enhancing lesion is sufficient to
demonstrate dissemination in time, provided that it is not at the site
implicated in the original clinical event. If there is no enhancing lesion
at this time, a follow-up scan is required. The timing of this follow-up
scan is not crucial, but 3 months is recommended. A new T2- or
gadolinium-enhancing lesion at this time then fulfills the criterion for
dissemination in time.

2. If the first scan is performed less than 3 months after the onset of the
clinical event, a second scan done 3 months or longer after the
clinical event showing a new gadolinium-enhancing lesion provides
sufficient evidence for dissemination in time. However, if no
enhancing lesion is seen at this second scan, a further scan not less
than 3 months after the first scan that shows a new T2 lesion or an
enhancing lesion will suffice.

1. There are two ways to show dissemination in time using imaging:

a. Detection of gadolinium enhancement at least 3 months after the
onset of the initial clinical event, if not at the site corresponding to
the initial event

b. Detection of a new T2 lesion if it appears at any time compared
with a reference scan done at least 30 days after the onset of the
initial clinical event Polman et

Table 4. 2010 McDonald MRI crietria for demonstration of DIT

DIT can be demonstrated by

1. A new T2 and/or gadolinum-enhancing lesion (s) on follow-up MRI,
with reference to a baseline scan, irrespective of the timing of the
baseline MRI

2. Simultaneous presence of asymptomatic gadolinium-enhancing and
nonenhancing lesions at any time

Based on Montalban et al 2010.
MRI=magnetic resonance imaing; DIT=lesion dissemination in time
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Figure 2. Serial brain lesions in neuromyelitisoptica (1, lateral ven-
tricle; 2, the third ventricle; 3, the fourth ventricle; 4, midbrain; 5
& 6, pons).12 Periventricular, periependymal and hypothalamic
lesions were observed in FLAIR (fluid-attenuated inversion recov-
ery) image. White dot indicates the sites with high expression of
aquaporin 4, which corresponds to MRI lesions in NMO.
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Figure 3. Brain MRI lesions in aquaporin-4-antibody-positive
patients.13 A, corticospinal tract lesions; B, extensive hemi-
spheric lesions; C, periependymal lesions surrounding the third
or fourth ventricle; D, periependymal lesions surrounding lateral
ventricles; E, medullar lesions, often extending from the cervical
cord lesions; F, non-specific lesions.
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Pregnancy and Childbirth in Patients with Multiple Sclerosis or

Neuromyelitis Optica

Woojun Kim

Department of Neurology, Research Institute and Hospital of National Cancer Center, Goyang, Korea

Multiple sclerosis (MS) and neuromyelitis optica (NMO) often affect women of childbearing age. This review addresses questions that
often arise in this patient group during pregnancy including the effects of pregnancy on relapse rates and long-term disease course,
advice on the use of disease-modifying treatments of MS and NMO during pregnancy, the management of relapses in pregnancy and

postpartum and current advice on breast feeding.

Key Words: Multiple sclerosis, Neuromyelitis optica, Pregnancy, Delivery, Treatment, Relapses
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Figure 1. Annualized relapse rate in the year before preg-
nancy, during pregnancy and in the two years after delivery
among 227 women with MS (vertical bars represent means
and 95% confidence intervals). Adapted from Ref. 14
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New Surrogate Outcomes in Multiple Sclerosis

Joong-Yang Cho, MD, PhD

Department of Neurology, llsan Paik Hospital, Inje University College of Medicine, Goyang, Korea

Neuroaxonal degeneration in the central nervous system contributes substantially to the long term disability in multiple sclerosis
(MS) patients. However, in vivo determination and monitoring of neurodegeneration remain difficult. In MS, brain atrophy depicted
by magnetic resonance imaging reflects overall tissue loss, including axonal loss, but MRI-based approaches, including the brain pa-
renchymal fraction (BPF) have some limitations. Optical coherence tomography (OCT) is a new method that could aid analysis of neu-
rodegeneration in MS by capturing thinning of the retinal nerve fiber layer (RNFL). The estimated RNFL thinning in patients with MS
is greater than the extent expected in normal ageing, probably because of retrograde trans-synaptic degeneration and progressive
loss of retinal ganglion cells, in addition to the more pronounced thinning caused by optic neuritis if present. However, crucial as-
pects including the association between OCT- and MRI-based atrophy measures or the impact of MS-related parameters on OCT pa-

rameters are still unclear.

Key Words: Multiple sclerosis (MS), Brain parenchymal fraction (BPF), Optical coherence tomography (OCT)
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1. H8H
thig7dsl5ollA ¥ MRIZ Yep = ¥8-23 e 24}
e R A}l 22 o] 2AS whedeh, Sate] &
Fe TAA]] e YR ofyet o Fellx e ik
o}, oA ollA] ‘] 9% (brain atrophy) ¥ -84 7F
» o -

Lo ojn| 2 AREE ATl B
O}, automated software technique©. 2 A& X Z 5 A&
g wi= H8H AL g Aol F vl ZEs onlE o)
Wi & 4 gl

2R R S gk AT WA IAER o]-8317] ¢
A= the AR REESHof gt A4, image outcome©]
sk W e|ehd AdS Aok shtk(pathological specif-
icity). 5, Aj¢ixdo] FRwo} FtHreproducibility). A5, X
2] Zd7}e]] Wk longitudinaldt W37} lojof K sensitivity
to change), YA, e} Avkdo] glofo dhth(clinical

relevance). THAIA 2| Sof T3l 9E3-& TS 4= Qlofof gk

N

il
m“

Zx(brain volume loss
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Table 1. Imaging targets for neuroprotection in multiple sclerosis clinical trials®

CNS target Imaging techniqijes and Patho!c?g.ical Clinical el Sensitivity Response to
outcomes specificity relevance to change treatment
Whole brain  General atrophy measures Weak Moderate Good Good Established
Cortex Decreased cortical volume and thickness, Weak Strong Moderate Unknown Unknown
gray matter fraction
NAGM DTl (increased mean diffusivity) Unknown Weak Moderate Unknown Unknown
NAGM MTR (decrease) Unknown Weak Moderate Unknown Unknown
NAGM T2 hypointensity Moderate Moderate Moderate Unknown Unknown
NAWM DTI (decreased fractional anisotropy, Moderate Moderate Good Moderate Unknown
increased parallel and mean diffusivity)
NAWM MTR (decrease) Strong Moderate Moderate Moderate Unknown
NAWM MRS (decreased N-acetyl aspartate) Strong Strong Moderate Uncertain Unknown
Functional PET Strong Weak Unknown Unknown Unknown
measures

*The outcomes reflect naturally occurring adverse events of the disease, the magnitudes of which are to be reduced by treatment. Abbreviations: DTI,
diffusion tensor imaging; MRS, magnetic resonance spectroscopy; MTR, magnetization transfer ratio; NAWM, normal-appearing white matter; NAGM,

normal-appearing gray matter.

THresponse to treatment).” QAFITtol| o] &% gl 217
HZo| 535 9 92 whole or partial brain meas-
ures®} regional CNS measures”} 1 2™, whole-brain vol-
ume®] W3}= pathological specificityol] T3+ 2F3-L Q1%
T obA AEE 2708 Al BERH(Table 1),

1) A7 fol| whE =82 of Higt

W2l 27]E EF3Hnormalized for subject head size)3}o]
brain parenchymal fraction (BPF)& 73}aL, A|7tol whE
3= S43= AL A7 E 3 (neurodegeneration)S 73}
she £ Wo|t) H8-A7AE el B o g st
= SAellx] k] 1= (0,1-0.3%/y vs. 0.5-1%/y) 7l
Ao} ddo] loka LelA ek’ aeid, We) §497)
o= 5ol st AT XRE FoEHA HEHHA
7b sk dl, oleldt e Ame] gk whEoR
(pseudoatrophy) 84 o]] 05 Q&) *

Kalkers 52 ¢F 839 9] thd7dsks $EaH(42 RRMS, 21
SPMS, 20 PPMS)E thido & 2.4 <t ¥ MRIZ 3274}
A3}, BPF (whole-brain parenchymal volume/intracranial
volume) A= vl 0,7% W3S B 31, central atrophy S
H7] 93}t ventricular fraction (ventricular volume/intra-
cranial volume)oA1= vid 3.7 WHalE H )’ wat o
szl ooy the QPR Eel= # §lo] &
kAt Bz Hol, o] 2717 H ABEISARE ok &
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the 2AE AAE Tk
2) CHHd ks ofgdol| e |8 o| 5t

Stefano 52 THH7F5E2] of el whE w82t
Azbel wieh o] @A) wsteh=A] Hokty© M| snkA] ok &
A= tdo =z oF 14 71Y (12-68) <t SIENA (Structural
Image Evaluation, using Normalization, of Atrophy: rate)

e A

23k Ay} o} of] u}2 }oli= baseline normalized brain
volume© & WAL T Fojl= ARtHlom, A& &
olgolgte FAKEE £e 2 H8Z7Av} WgPstar, Wo
2710l nonlinearstA| X&stAL} 7H453) o= 7]&9
7P = AR]EHA] Qghe). B PBVC/yi Lol A,
7173 = #o] fl o, baseline EDSS (Expanded
Disability Status Scale)2}= 2FaHA] FeAlo] ATHr=-0.15,
$<0.001).

3} percent brain volume change (PBVC)E

3) Disease-modifying therapies (DMT)7} RRMS ZtZ 52
=84 0|x = FY
Khan 5-& f17]7te] 513 vkl treatment-naive RRMS
FA=S WO 2 glatiramer acetate, A-8%F interferon, Il
4% interferon X 87} 382750 v]XE JFS 59 F
oF 37 A SIENA WL ALg3to] PBVCE T3t
2, BRI ofe] 714 ol 82474 E<F A= W) o)
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Table 2. Correlation between age, disease duration and severity with BPF or RNFLT."

beta standard beta Cl 95% low Cl 95% high P
BPF age -0.001 -0.334 -0.499 -0.168 <0.001
duration 0.098
EDSS -0.005 -0.223 -0.39 -0.057 <0.001
ON 0.067
RNFLT age 0.585
duration -0.073 -0.299 -0.471 -0.128 <0.001
EDSS 0.201
ON -9.597 -0.675 -0.906 -0.444 <0.001

Beta coefficients, standardized Beta coefficients, confidence interval for standardized beta coefficients and p values are provided as calculated by
Generalized Estimating Equations accounting for inter-eye dependencies with age, duration, EDSS and history of optic neuritis as independent variables
and BPF or RNFLT as dependent variables. For better clarity, coefficients are only given for factors that reached statistical significance.
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2N HEANALE 29 &= Q) ek QAo 7 thabgd A
5% $557} EiekE DMTE FA59 ¢k ek 277}
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Al 220]31 gl o =3 Fofol|A= RNFLT (retinal nerve
fiber layer thickness)Z 3o AlAl7 7o) X1
o5 wsh=d o]&Ha Stk d=ele] A4t RNFL
(retinal nerve fiber layer)ol] g+ A7= BA] ¢t} Kang 5
o] OCT 3.0 (Zeiss-Humphrey Ophthalmic Systems, Dublin
California, USA)& o|-8ate] St AAwe(134%F, ol
44,2917.19) 2] L 99.87+11.01 pm o] Ack.”
PEAATAN OCT ol hLaRskEe) 27h
] AR 2l(axonal loss)o] dojdth= A 7128 &
ke /\V\JﬁJ 7P 29E FROE FE]l0| WAL_EUP
e Solet 7ot oJei’t FAREEV} RNFLE 345t

FLTE Z2b7)%53 #éo] glt}. ' OCTE RNFLTE &
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Figure 1. Timecourse of RNFL loss in MS (Modified from Costello and Talman?). (a)* Comparing RNFL (median) thickness in clinically

affected eyes during the first 12 months after optic neuritis. (b)*

(CI) for clinically affected (AE) and unaffected (NE) eyes showing RNFL thinning over time. (c ), 5

Fitted RNFL values for patlents (n 20) W|th 95% Confidence Interval

(d),Z (e)*® The bars represent mean

changes in RNFL thickness from baseline for each follow-up interval, and the vertical lines are 95% confidence intervals (GEE models,
accounting for age and adjusting for within patient, inter-eye correlations were used for analyses; p values are based on comparisons of
RNFL thinning at the >1-year follow-up and the 0.5- to 1-year follow-up).
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wstel= 78w, o] 2fgk vhdE <l W3t
H /‘]"J7§ E(postenor optic pathway)E Z#Hsh cjgt
37435 B of| o8] A H retrograde trans-synaptic reti-
nal ganglion cell (RGC) degeneration W0 & Al& g}
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A 4 AR T 10 Aol RNFLTE] Sl 9)
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& AR F oF 1) B4t 34 wae 2, MsONE
12709 Rt AEH Q] SAkaAo] qlom, tifde] T
4 5 o/ E7HA] st 1 o] $ 2= A ATt S0
Ecta shdthFigure 1-ab).” ey Awe] fw7171
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7} 2% ZA3H(Table 2). " E3F Talman 52 0.5-1d &
Ok baselinedl] BI3[A] 0.4% (0.4 pm) A= 743k, 1-2
W E0he 1.7% (1.6 pm), 2-3 W= 3.2% (2.9 pm), 34 ]
*‘Joﬂfﬂ% 6.7% (6.1 Hm) 71—/\5};<]u} 747%0]01];\1‘— 4 Zo}
0.5% (0.49 pm) 7Z+r28ckar 3h9dct (Figure 1-¢,d,e).”
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Figure 2. Correlation between RNFLT and EDSS as shown by regression model. @%in clinically unaffected eye (MS-UE) (p=0.003; r=-
0.7) and (b)* in with (filled circles, continuous line) and without (open circles, dotted line) history of ON (Spearman correlation test).
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Figure 3. Association between BPF and OCT parameters in patients
with RRMS.™ Patients (individual eyes) are labeled according to
the history of optic neuritis (ON). Lines are derived from linear re-
gression analyses with R® given in parentheses. Statistical sig-
nificance level was calculated by Generalized Estimating Equation
models controlling for the history of ON. Retinal nerve fiber layer
thickness (RNFLT) vs. BPF (0.073, p = 0.019).
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Gray Matter Lesions in Multiple Sclerosis

Suk-Won Ahn, MD

Department of Neurology, Chung—Ang University Hospital, Chung—Ang University College of Medicine, Seoul, Korea

Recent pathologic and MRI studies have challenged the classic view of multiple sclerosis (MS) as a chronic inflammatory-demyelinat-
ing disease affecting only the white matter of the central nervous system. Indeed, an involvement of the gray matter has been shown
to occur from the early stages of the disease, to progress with time, and to be only moderately correlated with the extent of white
matter injury. We summarize how the inflammatory-demyelinating lesions may develop in gray matter as well as in white matter,
which also indicates the possible pathomechanism of MS and advances in MRI technology, and will ultimately result in an improved
understanding and monitoring of MS clinical manifestations and evolution, either natural or modified by treatment.

Key Words: Multiple sclerosis (MS), Gray matter, White matter, MRI
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Ae WA el B9 THE, B AE 3
myelin-laden macrophages, neuronal pyknosis & Z%]
o) 4] Sl e ksl Wl 9 MutlA e Q1%
SIS DAY oIk, BE o) BeisiHos Ba
A= AT Eo| AAFHo 7 v Asl=ska)e] 3wz
o) W) BERE 7F A7) lge s Ao o
A= 371490 977} Mad Aeleh. alelE $75,

AAA] WAL Eaf 3|MAe] A WS I;Trul

73stse] WejAdE AAellx 2715E dEETeE A 4
%3 IR A7 Aotk I 9o i Ass =
do]|4] dual-photon intravital microscopyS ©]-8-a}e] vt
71T A} et Aol BEHT ol TSI}
o]l antigen-presenting cells 53} 285131, AW o] 7|5
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Brain Edema and IICP : How to Approach and Manage

Joong Koo Kang, MD, PhD

Department of Neurology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Patients with acute brain injury from various causes commonly develop increased intracranial pressure. Acute intracranial hyper-
tension resulting from elevation of intracranial pressure is a medical emergency requiring prompt diagnosis and management.
Appropriate and timely management strategies result in better patient outcome in an otherwise severely debilitating or fatal disease
process. Currently available to control brain swelling include osmotic agents, corticosteroids, hyperventilation, sedation (propofol,
barbiturates), hypothermia, and surgical interventions. This review discusses the etiologies of brain edema and increased intracranial

hypertension and its management.

Key Words: Brain edema, Vasogenic edema, Cytotoxic edema, Intracranial hypertension, Management
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zo A@uid)o] ¥ A Y2 wgHon 2ad o

O 1o

lebgoz FHEo] ¥ ol Z1EE Aow elH,
A5H o2 dAA FE(vasogenic edema), HEZSAHE
(cytotoxic edema)¥}  hydrocephalic edema (interstitial
edema)= Ut} SpA|gt e ot AFatola $)e]
ofg] FFe] ¥ Fgol g fAtellx] EFE|o] Yept= 71
Bt

o

2 wz0| 57

)@ ¥E

gy B 71 F3Hnterstitial space) Wl =gk
AHo] Sz Ao Z Y 1 7 ¥(blood brain barrier)
of 2ol osf AE o] FTho T &, FTh Fol o|Fs
o] Z45j0] WyRITh ! 1 £ Aolo i W, ¥ 5
%, & =] F(surgical manipulation), ¥=¢, =Y, x|

EFa A (cerebral contusion) 4] 2+ WhAdgic) 2

A HEo] o e —ZrE’ 12 2. 2f(white matter)
o] FFo] #FHM Brain CT £ MRIA 32 77|
(grey-white junction)7} X ¥ 3L T2, diffusion-weighted9}
apparent diffusion coefficient (ADC) mapol|A] AlZH=

199



(signal intensity)7} <719t} X5& Lvbg o2 gluco-
corticoid®} osmolar therapyol] 2+ ¥k-2-51c} :

) HESHEE

A Z=GTFS HAEZE SFEEA &3E HAZE W
7 Hintracellular space)ol| H]@%@Pﬁ_ A Ho| Fw=3}1A
So) & Auolt, B8 el ¥EF, A2 21 s A
(fulminant hepatic failure), & f%(water intoxication) =
o) ST}, it 2:7he Hs WS o Al 52w
A AA7} A=A gk=t) 12 994k diffusion Gl +=
5w S7FE Holu ADCAXE Alsdwrt hasgh
t} 2B+ glucocorticoidol] ¥FH-3-5}A] ¢
apy°lli= YA1A o2 FRAR1 vkgRt

r o osmotic ther-

O]q— 12
3) 7|Et

hydrocephalic edema (interstitial edema)= E&#FFE
9] dxoz FHAuAHo] SR &= Asloa] HHHo)
%K (ependyma) & F3f ¥4 FH] WA o]Fate] A
ZolA| A o] 2v)7} F71E e olct,

74| (intracranial hypertension)

1) 4R S0 L F2E

8744 T Wl FERES] F e 1,400-1,700 ml %=
2, 5] 2&A(brain parenchyma)®] 80% (~1,200 ml), *|&4=
A 10% (~150 ml), FH 10% (~150 ml) F==2 Fg= o] Q)
t}, HHle meted 7] (choroid plexus)olA] 20 ml/hr (~
450-500 ml/day) 2 WFH=0] X3l AW E (superior sag-
ittal sinus) 2] arachnoid granulationo|A] 4= ©c}.”

2) Y SS2 He

A9l F7 S (intracranial pressure)2
], A& FA] 282 defollA] 57
UiRFe] 20 minHg OV R A A9E TS

2 Aolgl} !

3-15 mmHg
o]} A&H 0 2 =)

= AF9 (cerebral perfusion pressure)S Hit FWt
(mean arterial pressure)ollA] F/HNPS Wl Ao @%}3‘

o] HFAFRL 50-70 mmHgA =]}, Monroe-Kellie Doctrine
o e sl G840 i Sk ol o 1o
WA T2EAA, WA, B VR FE 44

S glie] of 5 Sl Ftkel 2 Bk ke T
Bo) Blo] g B8 Hgte] Z/hE i Aol

200

H%HE 2] kEA o] G2l Fro] of
Fujo] ol AA £33 QAR felel 4% e
oy 5ol olge] WATIE 1| MuFol PP W

H
FAHERRE A% 210l FAee] 45 Heirk o] &4

o] Zr}=l= Ao = delA ek >
3) FH= A U 2ot B
FAEPIEe) QP AT S EFHolA gonw

A Fato] wzdstedof sty ' ¥gksrt $¥ 2] Cushing
riad (A, 2L, HIANAR)] 3F)v= HYS7IEAR
50% oAt yePE = 9o Hd
tion)2] wRA GAJA] I = A 3@]'1]'«] %,
ZZ(agitation), 2L gH 422 Sof o) o35|8 wiwWo g
Uehg = Stk meba] 27|574S dl&shes Aol Sagt
T8 T2 AL o] 2] A o] st A= B 75
aEtolty, 1 9] tE Fge R vAAEQ periodic
breathing pattern, 7-&, %2 6 3417 ujr]o] oJ3F BA]
WA 5T 0 Fol)

0 ften SR e Atepl o 4
el F& PsabA Sl ke ARsl Woksslel 4da
F= AR AGE AU =S = 55 Uk

utr o g2 F ete] ZHA] (ICP monitoring)= TH-2]

A% Ao 7 583 Ao = dulA] gt
»

obstructive hydrocephalus), 22 5

i)
&
o,
:V

i
ol

NSt F7HAAS e W% (communicating hy-
drocephalus)
(@) A8 vled Hns, Se A7skHel 47 otsh

(intraparenchymal hemorrhage)

(5) 75 2°3ollA Glasgow Coma Scale 277} 8 o|3}o]
T CT AL Nl B

(6) 7 CT 2715 Holteke trol7} 4041 o] go] 7,
unilateral -2 bilateral motor posturing -2 57| QY
©] 90 mmHg o]}l Zlo] 27} o]’F = 73-¢-
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3. FHLESL A=

FA7] o AEGE WAlBh= Aol Ta3tH, 7571 EY
£ 90 mmHg =5 H TS 70 mmHg o2 FA4]
ah= Ao] Faaiet. > glek oSt A7} TFsschd
#ieo] 60 mmHg o)} HEg 757] ) H-set
< FAIS} Eohs EElok & A HE R/l JaFo] H

norepinephrine©] A3 Ft},

1) Uskd 2|2

2L

(1) head elevation : 2|2 30° 22|= 7'°

HElE 30" SEe 2 FZSH(intrathoracic pressure)
S A7 AR wllE (jugular venous drainage)<S
7HANA FANRE 3-4 mmHg A= FaA7]= E37E 9le
] =[S ol HellE 74 =tk

T A SAlolx = HARYE A ¥ FES
fs = 9lomg Fog 3t} B3| 2 HETo| A
ajol| A Ml E &2= 74-$ AFsF 4 (autoregulation) o] 2~
AE L, HERSte] A £ Jor g wElg SR o
Zlo] o fElgk A% ot webA melEs SEle o
ek A2 TN HARES A SEatel wfet
HElg Sele AEE JiEs) s Zlo] tf Fgeitt &
(neck)& Z-& AR SR8} cervical collars 2-& 7]HA]
A H|o] = (endotracheal tube tape) 50| U Zajx] 7
A wj&o] W) 514] S Sholo} dic,

(2) TIA (sedation)zt XIS (analgesiaf'2*4'6

AFHA] e B, 2F(agitation), 71HA] A <fgt
713, -2 W (shivering) 22 Q18] F7lUigto] AAIH
S A& 45 5 k. oebA F52 fentanyl S-2 re-

o A

short-acting narcotics @ 2 ZA3It}, 2Z+=

-

(

g

o d

mifentanil 72
midazolam, propofol %-2] short acting sedative/hypnotic 2.
2 Z4-3t}. propofolS ARE-8h= 74-$ propofol infusion
syndrome®] oAHFS 98} 5 mg/kg/hr o|U|o] §aFo 2 A&
gk}, propofolih ARgate] 2 o] QF Bi= A4 fentanyl =
o] ALgE = 9}, FFA|T fentanyl S ARE-SF W= HYE
7HE U 5 glon e Folste] ALgalolol S, aniety
L} restlessness 5-°] A= 7A-$- loarzepam® |y midazolam=-
AR % ok

718A] Akl Qg 7132 WA Bef A7t A,
cuff inflations-0] 2}A3kA] &lstal, Q1F T57|E EhAjol
Al & o #HsA 2Zs}, E 234 topical lidocaine sol-
ution& ARE3FAY oot A HAld X7 (systemic seda-
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tion)& Al=& = Qlch.

P22 30 mg buspirone Po q Shrs, narcotics (morphine
I} meperidine®] &3}4)3} surface counter warmingS 2
o] Akgste] Z2dgit), ghdnpu] A7) A 719 FadhA|
Zov} B34 S d 5 (refractory intracranial hyper-
tension)2] 73-¢- wl$- E3A YU = o} AR o]o] kA
A A-gh A& Alw=dtofof gt

(3) Zgio =&

AL WSS S7M7IAL H o tiAkE STHARIH. weEt
Al Zdo] oJilElE= A9 EEGTE AlgstaL 5402
o gt 2| 55 A3t

(4) 9 32

A FHE = £ A 72 AR ool Alzksls Ao]
Fou| Lol A, A AT olgstel oo f1gle]
obd 3z}l A= resting metabolic expenditure] 100%E.,
FRAA} ZA}o A= resting metabolic  expenditure 2]
140% (2F = 15%) = &k},

)
(6) RILHR! S0 ol

S AR AAER YERERE S, o
motic therapy®l] gt ¥k-$ 74 o] Aw =7} o)

3t
3= A¥S S7MIFLE normovolemias FrAI5k

2) | 59| 2Ex|E

(1) Steroid"**57

SteroidA|Al= PAxguie] T F7tel s e
HAFF wi¢ &3t sHARE AESdEEdeE
313 ¥l IS d3tAZ 4 Ut} Dexamethasone
mineralocorticorid activity7} w-¢- \7] wiiEol A5 ¥, =
7] ARE S-S Ao 02 10mg Fof T 6hrs 714
O % 4mg Fogtt,

¥ o] & 2-ol ¢t He A 3 96mgH=7kA] AL
|3 ot oS B wole 5o vhAl AslE 4 9,
FA7159A] (adrenal suppression)7} @S 4= 17] wljE
o] WAA o8 FolgFS Fol Bt

(2) Osmotic therapy

N AHS AR 3] osmotic gradientE FAITHO
2N o AR o s B Fol Ulo] ¥ A& e
T A7l 2L o), daEgolA AES5AEE Bt T
7} JAE DA o2 of 4 Al E5/dF(malignant cy-

[e)

totoxic edema)dl= F7} Q& 5 o} AN 2|&2] o

z
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2 osmotic agentg ARESh= A4 MESAZFES o o3}
A7IAY, AEE 743 FHshs AF ke HEE
(rebound cerebral edema)o] 28 4= 9t} osmotic ther-
apys Algshs &<t @5, 1AFEES, AvkadlsdEs, 1L
Y2583, 1A% % (hyperosmolality)o} A13-712] £
g ohal) 8 2R e Ao} R FE 52
SELREEE R IR

(D Mannotol

Mannitol& 2] 2§ 7]7-& zkaL 9o}, ol Fol&F
(loading dose) 2. 2 = ] S22 a3} Yehj=d) o]
e 8% S SRS EN dadlo] A E YL, +
HolgRg AN, HellA AR, A, o &
TS TWIAA A= HUE SEET 1530 & o]$5E 6
ARE AE7A] Yep s B ABAREe] AREESE A
AARD ¥l S A, ole]olx ofg] 71A| &
Holl gk s F37t o= Ao = dEA vk w%ol @
o] T7Hd ot ¥ g=o] YFo] = B¢ 20% man-
nitolZ 1-1,5 g/kg® F3h&20 2 A8l 0,5-1 g/kgO 2
6 hr 7H4 -2 A A] bolusE Fofgit}, ojuff &3 AHF

FEE 300-320 mOsm/LE HH 2 3t} X270 Fof Wt
2] (continuous infusion)< i BEL& oAz = glo] F

el g gl

Mannitol & Fofebd FAskaL W o|i=E FUslEE
ok Zhaof A e o AL o2 &l AR
o] ZraE o] FIHUSte] e dtelr] ol HES WA

]

4
HekS 2 7halsledof 3kl euvolemia s SR8 918 1
4] (hypertonic) 3-& 5744 (isotonic) NaClZ Foigic},

Mannitol-g FofshHx] &3 dafjd Fx]of 2its®
£ 6AIR 7HA 0 2 7A13) Mannitol & ARESHEA] AYSE
T e FAgo2E FALMAIA} (acute tubular ne-
crosis), AZFEZ, Anul2AgdE S, A dgto|t) durdo
2 serum osmolalityS FAALAFIAL YF wfjFol 320
mOsm/L olSh SRS 2] 9l Al 257t
23R e 360mOsm/L7HA] ol EME| A7)
A & Tt

) Hypertonic saline

¥ 5 22] NaCl bolus 3-& A&Ho g Fofd 4
o1 osmotic effects mannitold} B|S=ER} o)l g =
g et} 287148 A osmotic loadol] 2]3)] o]
Zobsn HEFueke] obxx, thEigte] AAHo 2N

202

wJekstel ZbET, wEAHELE olgske] 2% o)l
NaCl 8918 F91e v el Siglo] glon e F4%
uplEE| S Fajo] ST ASH 0T Fhs 4w
o] ThA] otshEl I} Feluiguto] Fol} ubayat 5= ol

T2 3% NaClo] A3 %31, 23,4% NaCl2 IV pumpE 9]
£3}lo] 10 B Axo] A bolus® FYE uf] ARR3IC} re-
peated dose -2 continuous infusion hyperchloremic
acidosisZ 28 4= 9101 50%/50% S-& 75%/25% NaCl 7}
NaHCO3 & %3} (buffered) F]ofof g},

3 YEFL 160 mg/L olatz A= olok 3k} 180
mg/LAME EWs A7} glE 2971 ¥}, hypertonic
NaCl& A& 0 2 Al 29J8l= 789 th=o] Sl A]
ZFdso] s uliZel 1 L 5% Al 20-40 mg/Le| Z-F
< B33 Ao] dasitt BT F e FHE2 cen-
tral pontine myelinolysisQ1d] F/HHS s
A B Zlo] glovt CPMe] Y el dEFE, o
FAx, AHEFES 5ol orl=He deole
& o] Foh.

(3 Mannitol¥} hypertonic saline & o]= Z-& &g A217}?

Mannitol ¥} hypertonic saline®] A& EHZ o]
¢l 27t Qlo B R FAll S22 MR FAH o] U
Ik, Sl el ALt AR AelAlE volume
expansion &3} wjE-|| hypertonic NaCle] A5 ¥}, =4
A7HE7} gl StelM e SN o7} 7FsE w7k
A mannitol& WA ARE-EE = It} CPMe| 2 913 o] §)
= #A}ol|A= mannitolo] T A3 EY S34 SIHEA
A}ol A= o] 37} 3L osmotic volume expansion &
7} 28k mannitole] A& Ec}, hypertonic saline] 739
AFHe] 7hsAdo] wig- w7 wZel], 217159 et =

73-%- mannitol HTR= hypertonic salineS A& 3Hc}
124

B

nt
f
=)
b
ofN

(3) ZtE = (hyperventilation)

#3552 hypocapnic CSF alkalosisZ 213} reflex cere-
bral vasoconstrictionE -frasle] w2A F LS A
ARtk #E5-S AR 102 ool F7RUS}e] Fhas)
7] Al2skaL 20-40 Holl A3} Aol =g 3k 5 48 A7t
Ax B} A&HET, o] wheAd T/ U7 Hrebound
intracranial hypertension)o| 42 4= gt} PaCO27} 25
mmHg °J5}e] ¢ 23]2] o5 8 (cerebral ischemia)S
ofstAl = Qiet, g4 AIRE o] X&AR] e XRE
sith T g w2 ] b ZAE e vksd TN
[e)

=]
¢t 57 fE 4 Qi

=

i
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BT 5 AEe oA o2 ARHX = Qe dukdo s
PaCO2E 35 mmHg A== frAgte]of ghet, whek ¥Qto]
ST S 71V W EEe] fdo] e AT,
PaCO2E 28-32 mmHg L2 A8t} 74| 355 3=
S AloA #35E X]E= minute ventilations 200 A% =
7kske] A|E=EkaL end-tidal CO2E ZHA|EHHA Z243ic) 7]
A A Aol A5F A5 E AP B 203 Hxo] 3
T2 RSFS NS o]F TGS A7) Slgh
tE AR5CeHEAE 5)7F AR Folle #5F AEe
0-12717 el AA 23]/2A10F o] SR 55 SIFE AlA
5] =7} minute ventilationS =] 7Fo 22X 283Ic}

(4) CHAFAH| (metabolic suppression)

A A|L(hypothermia)o|u} ZAIm}Z# Al (general anesthetic
agents) & ©]-&sto] ¥ thALE A= A5o] 542 ¥ &
NG ] o2 TGS A7

(D Pentobarbital, Thiopental

Barbiturate anesthetice 2138k S/ Ut <712 X 8317
s} wo] ARR-Er}. Pentobarbital S W7+ 2041 AE
olt}, AR HPHL 3-10mg/kgE 30-60 Hol] A= Fal-g-2F
O % Foeh £ 0.5-3 mg/kg/h® AEH 02 T3

Thipental= AR8-2 = Qo™ , ¥I7F7]5= 9-27AKE A o]
o}, AR BEEFO R 300-500mgE Ao v 30
= o HPdsrt veha m 1541 e 5 4 g0 &
WA Fofet 4 ek, ol #7 BFL 1-6me/kg/br A
2 gt} qhok Halgola HAst 2ot glohd A|&54]
)l Fol= Bt Qlar o AlgskA] gt Hsbdet &t
7F Hehd 7ol Hgto] 284 wi7bA] 24-180 hr &= F

H]E EEG suppression®] 52 o] o} tlehs Al 2144
02 Fofal= A9 AEAQ Hut 7HAIE sk 24
Sk o] F. wheF $3d3] EEG suppression©] ¥ F-o%=
FNNRYe] S71Eoe] o™ H|F pentobarbital] 832
t] S7A7Ideke 37} gick. ek €23t pentobarbital
S0 2 FAUGte] Z2HEW o] Folli= A|&AI EEG F
H7HA] Hthe 771421 Huk AAE S SEsict, i 8
A= Aqto] WAste] dt deAlE e s st S
o2 WA, AR, HalRF, ] Fof B & 3l
o}, B2 79 7 fldde] IANE dol F YAV o2 7

AEe] Z7P} WEeA e 4 9loEE routine blood,

=
[€)

sputum, urine culture 5-& coma therapy 52+ 2ol A

= Al ofoF gt
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2 Propofol

propofol-& ¥E7171 A717F Foldl= 7% 60-120 min
A= 7] wlEol pentobarbital t4l o] A& Hr} AR
L8 150 ug/kgE bolusZ FY3 T o|F 10-100
ug/kg/min®] && o2 2|& Fsgirt, HA--0 2= 4lgh
A&qto] &3] AT = Qi of-e], g, AR, 2R
A, 7RI} =210l -+= propofol infusion syndrome W&
ol F7]¢]t}. propofol infusion syndrome-& E-3- A A
(refractory metabolic acidosis), #E-283)(thabdomyolysis),
AR AT} A8 S (cardiovascular collapse) & EHFHR= %]
HAR] FFolrt, webA] 37 50 ug/kg/h= propofol-& F
of W= 3l vl tJAES, serum triglyceride, crea-
tinine kinase level S ZAAF3}dof 31t} 1 2] propofol o] H-2}
42 hypertriglyceridemia Whz-ol] o] @A¥g & 31
pentobarbitalZ} FASHA] A A&, WA} a4 9o},

Propofol-& ARESHHA thAkS:, A7), S8
3|, triglycerided*]7} 4 mmol/I& A+ 73-$ propofolS 5
Algtedof g,

(5) Hypothermia'**

2L8713de Aol tAE dAlste] X /7S THARAA F
MAhe AT, AN e AERS g3t Q)
= Aoz I]IEg oy opA7kA] AEEE 7)1 vEA|A|
et Al GAo) ofgt EFdAtoA AA RS st T
HR o} HEFo|U FHEGS] AR B S
2| %Skt

External/invasive cooling devicesZ ©]-&38}e] T4
(core temperature)<- 32° -35° C AERE 24-72 A7F A%
Zgit}, =47 = WS surface cooling with a body
vesto]al endovascular cooling catheterZ o838 &= 9J
ok o] Als &4 e Y] SUbEE 2SOl
sl7] {18l B 24 ARE o) el AX A4 3] Algtt. A4
2 A5 T o] deks do] TAEA| eks 7] W
ol F71H o2 FNHAL AGHAY, A7 v HAE A9
sl 1 9] BARg-2 §-il5(coagulopathy) 9} A7ekE7d
H(dysrhythmia) S|t} Eglo] TAYSHH thALE S7HA17]
I A= TS S7M717] wlliell 22 = ojof gt

(6) Decompressive hemicraniectomy'**

At g o 8-S BHESL] sk X524 AT,
FAY, 79 Hds AAPP] s A
(craniectomy) |4 duroplastyZ A& 4= UT}, o] A&

6041 ©]3}2] malignant MCA stroke SFz}ol|A HEF WAy
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2437 |

24-48 AT ol ] o] dofupr] A Al W= A5, A
FEolu A% 7% 8 At = Ao dEiA 9l

t}, 322 &9 (intraparenchymal hemorrhage), 2|52}

=8, FRA A o] E3= g AR E )
BRI A3k w2l BAIE ZFsAo] e Bl A
A82jo] 2:7lo] ofsfEl AL vgge] WA A 2719 A
Wsh ol Faslet, T dolt H1ed So ofs) o] %
Z0 2 u¥Eo] A3k F}ollr|= bilateral hemicraniectomy
2 AT 5 ot o] Erel e ATE obd 2
3}, W7l A< (hemicraniectomy)-2 osmotherapyt} ©F

£ ue] NS 93 A% DS A,

B2k o 2= A4S (persistent subdural hy-
groma), 575, &Y, TNEAAE A F-H9 &8 Folct,

(7) 71Et

O EHFF A=

10 mg dexamethasone IVE 6hr J&=o] 7+AHo 2 /\]-%?'Fl
o}, ¥o] U= 7d-F 650 mg acetaminophen PO q 4 hrs $-&
7.%"’“4

FA= <150 mg/dL (80-140 mg/dL) A== A=

A1k GARE A ol 28 o] 9le] AT}
& A9 =29l insulin therapy2 A|33H} 0.5-1 g/Kg
mannitol IV q 6hrs 2 A}§-8Fe] B 472 1= (osmolality)
£ 300-320 mOsm/L = A3}, whef T/l Ad=sol 9
A=, FANFAIE $J8] A ZF<(ventriculostomy)
< AE 5 o A2 02 wgt 24 A 55 At

Q@ MNEZPTF] A=

Corticosteroids @37} gl FH R &=t}

eXternal/ invasive cooling devicesE ARg5}¢]

de an
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B2oa]e} o] acetaminophens AR&EFAL}, external/in-
vasive cooling devices®& ARE3Fe] 243t} EP= (150
me/dLE. A3

Mannitol®]u} hypertonic saline2 ©]-83F osmolar ther-

apys B3A o)A Kala Q38 AMgeth B Ae 1

Fol 9 ofshd = glrk. AR A A9 AAF o= A

Eske] & = Qlrh
FANRSZPE e, SNSRI S8l Hdx

g ek v A3 ¥ehed AwE Awi,
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Intracerebral Hemorrhage: How to Manage in Acute State

Moon Ku Han, MD

Department of Neurology, Stroke Center, Seoul National University Bundang Hospital, Seongnam, Korea

Recent pathologic and MRI studies have challenged the classic view of multiple sclerosis (MS) as a chronic inflammatory-demyelinat-
ing disease affecting only the white matter of the central nervous system. Indeed, an involvement of the gray matter has been shown
to occur from the early stages of the disease, to progress with time, and to be only moderately correlated with the extent of white
matter injury. We summarize how the inflammatory-demyelinating lesions may develop in gray matter as well as in white matter,
which also indicates the possible pathomechanism of MS and advances in MRI technology, and will ultimately result in an improved
understanding and monitoring of MS clinical manifestations and evolution, either natural or modified by treatment.

Key Words: Multiple sclerosis (MS), Gray matter, White matter, MRI

L M) i Ry

HUEE2 Hete] vjePdd S ofw|ahH, 15 100,000

o 12~15% ¥ dhsta A HES Y] 10w =
x}xldﬂr S8 HEF ol vlste] APgET o]0l o
v, 23 dh A 35 2SS k35 otk 28 ML Fa
HA}, 554 o, 391 i Felole o o)

& v A 91% FA1E2] 8eto] 160/100 mmHg ©]
2go]e, 7207} sLeRFe] FriElo] glek, PR HUEY W
A 7 &3 33 (51%)01H 1/39] St F8-5 48}

3L 25% Ao At & AEfolrt. thE-E(63%) 2 At
£ HlIEd 9 4L AA8] ekstels 54 o] Sl 304
A AFGE-E 50% oL, AbdEe] Axle] &y ”“3

290 Qo AR, oI o] b FAT arEe e
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o] o, WA o)A, A 8 A o e 2ol
oF Eo|ti(Table 1),
Agale] REe Wit 4%, 2R s, 29 5
olgha} AFREol ke vl 271 72 ARE gte] Rzl
Aol 4 be] Qg ofali] wteh, 7241k ofe] 3
o AT 8] HE Wl gule) shsol ofali] wlE),

2. &g

Yuzalel Art Wiz

o I3 BAS

o Al e] Al EAleE &

PN

Table 1. |LIES| QMNSA T= XS

SHIEZ 81 (%)
Vomiting 51
Coma 24
Headache at onset 33
Headache later 19
Seizure 6
Bloody cerebrospinal fluid 70
Transient ischemic attack 8
Past hypertension 72
Onset hypertension 91
Atherosclerosis 11
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Z] 0]

21 Aol gk X2 v
B, 3 0 A2 S
74 ol Qe Fe) wst
FaAH o] 53X (integrity of the vascular
wall), X]ﬁ&ég(haemostanc factors) So|t}. HUEd
ofgh ol3hHe] BAIS BT T4V BE 15 o3t
Fu]Z K (mass effect), ¥H5E | HHFd 55 At
= By 2392 218k SRS Hintracranial pressure),
Z™(seizure) Fo|t},

ojt

of oJgks

(intra-arterial),

[N

3. 57| ABA| 183 AlFE
3xto] AlAEH el 3 FF AE F{Hintensive

care environment) oA ZFAJEook st} HUEE et =
T AIZE ¢tol] A4 eFsl(neurological deterioration)7}
SR 71 £ flele Ao FusEA 3ol
AAE Aotk HEE g § EFo SThs CTVdlA]
2500014 e}, 7] o 2e] ;5 25% A

Zo}]

J} 24*1@ ?}°ﬂ of2jo] ¢ Xio}ﬂ =, E— Ale &3]

H‘Oﬂ N788H4] 0@&} Oiﬂrﬁ o= ?JJ% 2= 1) A=Y
(re-hemorrhage) (2) *H%-(cerebral edema) (3) Z4d
(seizure) -] ST},

A7) 7] X8 A 7P 293 AL 3t E S4,
) Sé%%ﬂﬁ}zﬂ(hemodynarrﬁc) otgolt} 3wt
et HUIEE SxolM= | oelS A THsk, =
ZEM (protaine sulfate)S AMga}e] —csﬂu}f,jg] e 23}

NAzD, sl olgt WiEd S e

Hdg o5

S
oz

fr

>

7

t

—_—

X]E Al Sasit Edol
AS7h &7 7l¢ HD 75 4 o= Qs
W A#(endotracheal intubation)o] B L3}, 7%
DA SAlaRs 2ol Easich, 7] A Bat)
el m}HE Bge) GUE Ao 4
9ok,
Sl AL el A
mmHg)¥} ALEH S (pCO2 > 50 mmHg)
}51, ]‘C‘ =& FH(vasodilatation)S F3l
A7) =& (cerebral perfusion)E 7+ AlZIth 1
]J‘/_} LH I3} b‘oﬂ‘:. 7<47(46]— AR :v__:t.jrjr ij—o] o]
TOJX%O]: ia=4 X]E%@«] 7} F(hyperventilation)-2 >
o] AsskaL Z(cerebral herniation)o] Z13§& uj] AJzk

3lojof 31, °1]HL 2207 7353S 3= o ")

N
1
2

Pz
<!

¢

o

:
ol

k|
=

v

2 o o @ rlu

oz,

O o
=

=
=€
T

o

A

r
B
N et o

>

|

o)
@)
)

[}

0

O

ﬁo_?:

&g e X 255 915k o] SH Holof gt}
AEA] ks SAY F e Y Ul BUEHHS 9%
5249 = (catheter) AFYjo] HastH, m=2= g7]14 o

HHE A RUEHE a7t} H#F7} 70 mmig ©]
stR 9| ke AT &5 o EXANE e o E A
gk "t 2o Fasith
4, AAA FAo) gt A=

1) &¢} X|2(blood pressure management)
HA7] HEDoA deke n¥Y R ERAWIA
2|73k}, 27|89 o] 150-220 mmHg ¢l Aol e

27183} 140 mmHg7HA] S3=0] = hAs),

SA| Skl HIERIKE g5ete] ekl sk T3] Tk oJsHEEF 45 CColsh o] Eelr = Hra
i, FIRIAES B F e A5E vt Z2EFNI QH(mean arterial pressure)-& 10-20 mmHg F%E Yoj=
B 559, SIAAX BEA 55, AZF BY ST AR Gl glrh. = FAEAF 45 CCol el vy
AAX I AIFAYY vlsto] AL om WA £ LUHAE FHEUALES 130 mmbgolshz e
slov} Aol W 9190] olrh, wrke AR ko] S7he BAlelA Hghe 2l o] Aoln,
Table 2. L|L|ESS0A DERO| X|= X|&(Handbook of Neurocritical Care)

oiglr AZ NEEE: LAl

712y >200mmHg F= B s U Y N&HO UL ofE SRS Sot H=5Q Y Zot SO Y Al

>150mmHg

TE7|Y >180mmHg = FrSHHY >130 =2 ZA| L 2F 2 60 mmHg Ofdf G AIoHH F2 LY SOt Y Al

mmHg 12| 1 L& &5 7t540] Y= 82 oz FYUsS S° YYXE

+Z7|4Y >180 mmHg £= 7 SHEY >130 SHYYS 160/90 mmHg F= B sHHL 110 O 1520t X LAl
mmHg 12| 7 59 A8 S gl 49 mMHoE SEE2 XX
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HUWEY 297 X2

Table 3. L|LIEHO0IM S 2EES 9I5IH AFBE == U= YS(HES TR

2= 2EN FY E012Y N&S 3N FU8Y
Labetalol 5-20 mg, 0§ 15& 0OtC| 2 mg/2 (2 300 mg/Y)
Nicardipine HSS S 5-15 mg/A| 2t

Esmolol 250 pglkg, 27| 2% 25-300 pglkg, 29
Enalapril 1.25-5mg, 6A| 7t OFCt M2z 9le

Hydralazine 5-20 mg, 302 0 Ct 1.5-5 uglkg, 29

Nipride H23 = 0.1-10 uglkg, 2
Nitroglycerine H2=z 92 20-400 pg/&

HadgS HBAFY(cerebral perfusion pressure)©] 70
oV Hg §A5hs Aol st 42 B Ae
= st 110 mmHgol&k2 fAIFIKTable 2, 3).

2) 2% 112(Surgical Consideration)

T RIS Fo]aL o|3}H Q] HE&FE AAIFFOZHN HE
A AEE Haslele e HY02 S st AR EA)
7HA o] AT AIE M= H2H (supratentorial) HZE o]l
gt =4 28 AAE HA] W4 X S(best medical
treatment) o] H]8}o] APGET} ool ot o3t &
A "F AAY A7 AA R, 2ol whEA AR|E 25
M ¥ gEFo] HAEkRA] Rus =4 T AV 4
o] e gAl=olA agE 4 ek (1) 274 &¥=8
9] 9Fo] 40 CC o]A}o]aL Glasgow Coma Scale (GCS) 14 &
ol5te] Aol e BE A B8 Ao ek &
At (2) ol stEAY HihEs shlslAY B oA
QFe] Ml S 55 HoM oS FEehs 3 cmol e

FHAINE 25 1HE T Ut B) HUEH ] Al
o] FWF(aneurysm), 573713 (arteriovenous malforma-
tion), % 5 %ol 3 SAlE(endovascular inter-
vention)©] gk}e] ol FE FA & F QU= Aol Ales

e & 3ok

y o

=

5. o|&HA Aol gk A=

1) S7HL 0 &82(Intracranial Hypertension)

HARE "ol AGHRI ¥ 52 oA o
45 doivy, aHo R o o] gl gt w3
Al7F &3] dasiet TR arEke] A& (Management of
Intracranial Hypertension) 22+ (1) W& 30" 22]7] (2)
I} 3F-E PaCO, 25-30mmHg =2 -F-4| (3) mannitol (0.25-1.0
g/kgs 4-6 AR AW o Fof)S o83k LAESE
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(hyperosmolar) X|&E d}o] % AFF4E 300-320 mOsm/L
2 HFA 4) 23 21984 (2-3% hypertonic saline) 2
EFNa") FEE 145-155 meq/LE f4] 50| Slth,

ZH 2o|ux HEHX Z SHE A2 glon, &
WA TF T2 Tk HEY ok 8 Al o194
o2 ARRS Sk HY Aol AREHA G Al
barbiturate E=5= propofol 2 =] &5d(brain activity) 2] th
AR JAIE 7 Stk HEE ] HAR o] WSS A
A7 A5, HHFR Y] S (pathway)s HobA #Haj4
Tre e HHFHe] wiE(outflow)S AIStA 154
5 (communicating hydrocephalus)g BH=+= 790l
HAY 8-S S0 2 wjEshe X5} e Ent

2) AH(seizure)

zo fIF
N3
v
nT{L“ e 2
Nt

i) 1

Fﬂ%

ot ol l‘iﬂ 4 ot

o
ol

= A7) T2 oA F UL
540 g2 XFE sfoF g} Acetaminophen, A&
(cold infusion), 71A|A¢] A& A5Z & &= Yo}, w3}
e G5 W= EF YR H=FeR Aw

18 (hyperglycemia) 2}5}e] 911glo g
ol 5] At

:

[ea
flo
x
P
02,
[o
4
2
med o o

T
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Acute Dizziness: Proper Diagnosis and Management

Tae-Kyeong Lee, MD, PhD

Department of Neurology, College of Medicine, Soonchunhyang University, Soonchunhyang University Bucheon Hospital, Bucheon, Korea

Dizziness implies various symptoms from diverse systems. Among them, acute vestibular syndrome (AVS) infers to a symptom com-
plex consists of sudden onset vertigo with nausea, vomiting, motion intolerance, and imbalance of standing. Majority of the AVS pre-
senting to the emergency room are the benign peripheral vestibular disorders. However, considerable portions of the syndrome can
result from central vestibular disorders and can present quite similar to benign peripheral disorders. The most important central dis-
orders masquerading peripheral one is cerebellar stroke which present acute isolated dizziness without long tract sign. Among
them,” pseudovestibular neuritis” from posterior inferior cerebellar artery (PICA) infarction, “psudolabyrintitis” from anterior inferior
cerebellar artery (AICA) infarction, “central positional vertigo syndrome (CPVS)” from the lesion involving the posterior fossa, and
vertebrobasilar TIA are occasionally give a trouble to emergency physicians. Common benign peripheral vestibular disorders have
unique clinical features allowing for prompt bedside diagnosis and central disorders can give subtle clues from history and physical
examination. Therefore, if the presentation is not typical for a peripheral vestibular disorder, the possibility of the central disorder
should be sought. The presenting pattern of dizziness, accompanying features, and neurootological examination can provide useful
information for the differential diagnosis. The essential neurootological bed side test including the observation of nystagmus, head
thrust test, head shaking test, severity of imbalance, and presence of cerebrovascular risk factors can provide the key information for
distinguishing benign peripheral causes from sinister central disorders.

Key Words: Acute dizziness, Central causes of vertigo, Head thrust test, Pseudovestibular neuritis

A2
AAp7] wAEte] FFAR oA He
Aol ol W 5 L, o F 2AA olAgel B
(vertigo)d} 79, TE, ARM| BT 58 Hol= 47
AAZF T (acute vestibular syndrome, o]} AVS)o]g} 3k
o' AVSE Lo} S3AAA o)l ol m whyst

F o gFEe 54 D23 (acute peripheral vesti-
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1748, 12|31 H1tollA] AR o= Y] A7kA] T
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Table 1. Classification of central dizziness syndromes

Syndromes presenting central dizziness Diseases

Isolated vertigo syndrome

some cases of VBI

mPICA infarction
nodular infarction
AICA infarction

Central positional vertigo syndrome
Central dizziness syndrome with dysequilibrium

Diseases involving posterior fossa
SCA infarction

Lesion involving motor control pathway including basal ganglia & frontal cortex

VBI, vertebrobasilar insufficiency; mPICA, medial branch of posterior inferior cerebellar artery; AICA, anterior inferior cerebellar artery; SCA, superior

cerebellar artery

Table 2. Classification of central positional vertigo syndrome

CPV syndromes Diseases

Clinical features

CPN without vertigo Arnold-Chiari malformation, SCA-6, MSA

Pseudo-BPPN
dorsal cerebellar vermis

PAN with vertigo
tumors on dorsolateral 4th ventricle

Infarction, tumor, demyelinating lesions involving

Nodular infarction, ponto-medullary infarction,

Persistent downbeat nystagmus, other ocular motor
abnormality, or cerebellar sign

Paroxysmal vertigo by positioning, inappropriate nystagmus
to the plane of stimulated canal

Various directions of positioning nystagmus, may show
perverted HSN

CPN, central positional nystagmus; Pseudo-BPPN, pseudo-benign paroxysmal postional nystagmus; SCA-6, spinocerebellar ataxia-6; MSA, multiple
system atrophy; PAN, positional apogeotropic nystagmus; HSN, head-shaking nystagmus.

T (isolated vertigo syndrome), @ 3A] 94 Z(cental
Holg Az, @ T3%l
(disequilibrium) & Hol= AsHr o2 e 4 ok 1
12 oA @S sk TFAGA deo A hdsfof &
A3 T35 HE Aesk Aol
o

positional  vertigo)<

f

insufficiency, VB¢ A%, 2) $5}A4 359 (posterior in-
ferior cerebellar artery, ©]8} PICA)S] Ui&A| ol A3 i
ZAM (3 2" (nodular infarction), @ AstA xS
(anterior inferior cerebellar artery, ©]8} AICA) ¢ <jo]
24 ol Q5 ofF F PICA WA e 24734,
AR A5 AANAL FAHE FAE Y 5 3o
7H3AA 217 A(pseudo-vestibular neuritis)o|2kal B2,
AICA 9eie] 24798 AE WEst FEaA 5 )2

P FARE S B 5 emg 7Hdn| = H(pseudo-

labyrinthitis) o2} %= $hct. 27 M o] A9 7137174417
Ao] ok} o|Qolx 7}Eutarg]3(horizontal semicircular

canaD® BPPVe} FARE P& Hole FFANIEE
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(central positional vertigo, |8} CPV)2] He|2 &5t =
&kaL, 7]tk (periodic alternating nystagmus)<- &
T QI FRAAFTT ) P Hole AL T
WA= AA, =49, T, H37d 2 5ol 3lor, &
ekatel whet (D BE-L glo] 34| 9143¢H ] (central posi-
tional nystagmus)e] IS Hol= A Q) 7ML
312 (pseudo-benign  paroxysmal positional nystagmus,
pseudo-BPPN)-2- Holi= 7% 3 A& (positional
apogeotropic nystagmus) 9] FAE HolE A9 So] 9}’
3 20| CPVE Hol= &S Aelskairt.

TZN7E 54290 A3k i F WM (superior cer-
ebellar artery, o8} SCA)d}e] Ao 2 Abx|e] Ax glo],

AAzEE F54oR Frh sCA Foof 2 2740

iics

2

aé %}‘OHE— = Ry o 1Ty ]—
F-21e] W o} WA 9 H(vestibular cortex)Ql ¥} 7] 2

(posterior inferior insular cortex)-& ZH3= A M=
FHA G2 (subjective visual vertical)9] 7]-&o]F oy &
So] wwg vl glovk ke A7 o) 2700 o F
Fogolmz 40 2Ee 5 olvt,

rl For
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1. SRS S5 ORES 42T Aok, v Aupd FEA7e] Batgol oa ojx|¥
A o3 fARE 74 B e 348 T4 o] A HaL, LS FAT F A Hot. vk ®&
FoA T xR o] x| T e dE9 Aol g4 dEe Awrt ¥ A Auvx WP} glohd o=
Aol vlal TPt o AsiA A = e ATt HEZTTr FE= I e e 5 A8 2Es
womn, Fo] o o A|&HaL, 3&o] g|vh= Holrk o lsljof st} T4 AT g Ao rEde 1 4
BE, qhle] Ao vlejste] ojxge] AshAle wary o Aeskint”
Wik k27 Qkzle] 4t vl= A7} =)= oA Ho] 7] 1 vtel] QI Fo = 7PEs] SlEiAe &5t T of
& 2= gt 39 ekzl(central nystagmus)2 ThFs}| Al 74417 A(vestibular neuritis), BPPV, #U o=
Uehd & e, <5 £33 (purely vertical), - &5 (Meniere’s disease)®] APHQ] WJFdE sAstolof g
3 d(torsional) ], ¥EFo] L] @¥ar BaFElgh 1%, o}, olgfel UxA AAHHIEL YR o] AHE Kol
A9z (gaze evoked nystagmus), A9 X](eccentric posi- I APAR 4 L AFE Ho|mg 7} Aol 5AA
tion)ol|A] FYo 2 v HETW Ao ohxl whojwlek g} 7o) HEA E 271E & A glojok 3k, v
© 2 Fah= uHEA - (rebound nystagmus) 52 B 4 AP 2745 HolA| g vhi 3 S5 Aehs
Ak A AR Alargol JFFS A 9 Bk o o alsteiof gt
2} FAl(gaze) Wl whet Wako] ulp= Zgke] Sk, Uz T4 AR o] ojAHoe] whAsh Sixtella S5 of
’d Aghol| A= ghxlo] Alargel] ofaf ZHAEAU glojAH, A 7] S8l Fash e O AAdS AASIS
o= & FAlstElEkaL Fzle] Wake] AAsHH, tizl 4+3- o Fzlo] ®izh= A, @ A ERS wf S A = A,
3] Btz (mixed horizontal-torsional nystagmus)2] % TR Z=AALA o] AAS Hole= X, @ HEEE 7
A Boln), tjRE 53], T AAekzle okl W AtollA] ebxlo] WHak=A], B ¢Hzl & ojA o] YF- 714
= A} &S B de Sk, B U AvhE v 7 © &7 A, ©¥HEFY AEMAE AL Y= A, O HE
238H= Alexander’s laws W2 AdS Holth, wxAd oF aAdo] FREE|o] Sl A 55 T A BEstoof st}
oAM= FA] ekl o3l Fzle] vt WE = glovt I 13} 3 55 AR EAfellA B dg 5
Weko] AAER|= et TxA % T4 obzle] Unky AR S| 71T} P49 FFubH ol ! nkel M3

Table 3. Differences between central and peripheral nystagmus

Character Central Peripheral

Pattern Pure vertical, torsional, GEN, rebound nystagmus Mixed horizontal-tosional
Direction May change Unilateral

Effect of visual fixation Not influenced Suppressed

GEN, gaze evoked nystagmus

Table 4. Differential points between central and peripheral vertigo

Character Peripheral Central

Attacks of vertigo Intermittent Persistent

Direction of rotation Unilateral Various

Severity Prominent, correlated with the severity of nystagmus ~ Mild to prominent, not correlated with the severity of nystagmus
Loss of consciousness Never Rare

Nystagmus Peripheral type Central type

Imbalance Mild to moderate Severe, unable to unaided stand

Nausea/vomitign Severe Various

Compensation Rapid Slow, persistent
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. » Labyrinthitis . Meniere's
Vestibular Neuritis Acoustic Neuroma Ve§tlbylar foonse
migraine Perilymph fistula
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Nodular infarction AICA infarction VBl VBI

Red flag : Direction changing Nystagmus, central nystagmus, GEN, skew deviation, normal HTT severe imbalance, perverted
HSN, atypical positional nystagmus, stroke risk factors.

Figure 1. Algorithm for approaching to acute dizziness. BPPV, benign paroxysmal positional vertigo; A-C malformation, Arnold-Chiari
malformation; pseudo-VN, pseudo-vestibular neuritis; mPICA, medial posterior inferior cerebellar artery; AICA, anterior inferior cer-

ebellar artery; VBI, vertebrobasilar insufficiency.

Table 5. Essential bedside examinations and findings for distinguishing vestibular neuritis and cerebellar stroke

HTT HSN Nystagmus by visual fixation Imbalance
Vestibular neuritis Abnormal Peripheral pattern Decreased Can stand without aid
Cerebellar stroke Normal Perverted Not changed Can't stand without aid

HTT, head thrust test; HSN, head shaking nystagmus.
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Table 6. Clinical differential points of BPPV and CPV
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Overview of Sleep Study: Sleep Questionnaires, Sleep Diary,

Actigraphy, PSG, MSLT

Kwang lk Yang

Department of Neurology, Soonchunhyang University College of Medicine, Cheonan Hospital, Cheonan, Korea

Sleep is natural, transient, periodic, and reversible condition. There is no question it has vital functions to keep human life. Good
sleep means when adequate sleep duration and good quality fill up. Clinical consequences including daytime function impairment
can be result if they are not meet. Systemic approach is needed to diagnose for sleep disorders. Careful history taking including sleep
habit is most important and various sleep questionnaires are provided like Epworth Sleepiness Scale, Pittsburgh Sleep Quality Index,
Horne-Ostberg’s morningness-eveningness score, Insomnia Severity Index, Berlin Questionnaire, International RLS Study Group
Rating Scale etc. Some diagnostic tools can be used properly. Actigraphy is based on wriskwatch-like device and can be used to as-
sess sleep-wake pattern in insomnia and circadian rhythm disorders. Polysomnography (PSG) records EOG, EEG, chin and limb EMG,
EKG, respiratory related signals, and oxymetry. It is essential in the formulation of diagnoses for sleep disorders like obstructive sleep
apnea, periodic limb movement disorder, uncontrolled insomnia etc. It is also helpful to differentiate between parasomnia and noc-
turnal seizure in case where extended-EEG electrodes would be applied. Multiple sleep latency test (MSLT) is the most commonly
used method for objective evaluation of daytime sleepiness. An overnight PSG is performed mostly before the MSLT. We need Korean
version of questionnaire is proven the validity. Additionally, sleep studies can be helpful to diagnose sleep disorders by understanding

of its indication and usefulness.

Key Words: Sleep Questionnaires, Actigraphy, PSG, MSLT
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Kwang Ik Yang

Department of Neurology, Soonchunhyang University College of
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Clinical Approach to Patients with Insomnia Symptoms

Won Chul Shin, MD
Department of Neurology, Kyung Hee University College of Medicine, Kyung Hee University Hospital at Ganggdong, Seoul, Korea

Insomnia is one of the most frequent sleep complaints and accompanies many neurological condition. Treatment strategies should
alleviate nighttime symptoms, the feeling of nonrestorative sleep, and impaired daytime function. Insomnia is often secondary to un-
derlying psychiatric and medical conditions, and these should be evaluated and treated as a first measure.

Cognitive-behavioral therapies (CBT) are effective and should be considered the first line of management for chronic insomnia. CBTs
for insomnia are used to alleviate the factors that perpetuate chronic insomnia, irrespective of the cause. They are most commonly
used as multicomponent therapy, such as stimulus-control therapy, paradoxical intervention, sleep-restriction therapy, relaxation
therapy, sleep-hygiene education, cognitive therapy.

Modern hypnotics are safer than older drugs and can be used for chronic insomnia if CBT is ineffective or not easily available.
Sedative-hypnotics including benzodiazepine and non-benzodiazepine have been widely used in chronic insomniacs. It is widely ac-
cepted that current hypnotics are efficient in alleviating subjective symptoms of insomnia. Non-benzodiazepine hypnotics include zol-
pidem, zopiclone. These novel non-benzodiazepine hypnotics that have efficacy comparable to benzodiazepine were developed with
more understanding of benzodiazepine receptor. Recently some new hypnotics introduced, such as ramelteon (melatonin receptor
agonist, MT1 and MT2), indiplon (another benzodiazepine receptor agonist), gaboxadol (selective extrasynaptic GABAA agonist).
Their unique pharmacologic profiles may offer few significant advantages in terms of adverse effects of benzodiazepines. It is ac-
cepted that combination therapy with pharmacologic and behavioral intervention is the most effective for chronic insomnia.

Key Words: Insomnia, Cognitive-behavioral therapy, CBT, Hypnotics
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Table 1. Drugs that affect sleep: Mechanisms and clinical implications

Drug class Examples of drugs Affect on sleep architecture Potential mechanism Clinical implications

AEDs Phenobarbital, carbamazepine, ~ Very sedating. AEDs tend to 1 Inhibits neuronal calcium  Sedation is dose-dependent,
phenytoin TST, |sleep latency. infl ux, adenosine receptor  usually early on.

or SHT activity.

TCAs Amoxapine, amitriptyline, Very sedating. Suppresses REM  Antimuscarinic activity, Suppressed REM sleep — | motor
imipramine, nortriptyline, sleep, 1TST, fstage 2 sleep. AN 1-receptor stimulation.  inhibition —restlessness,
desipramine, doxepin, psychomotor agitation during
clomipramine sleep —subjectively —sleep

quality, tdaytimesleepiness

Anxiolytic BzZRAs*  Alprazolam, lorazepam, Very sedating. 1TST, |sleep GABA type A receptor Minimize its use in daytime.
chlordiazepoxide, diazepam, latency, | SWS duration, [REM,  stimulation. Chronic BzRAs — | SWS
oxazepam. 1stage 2 sleep. —long-term sequelae unknown

SSRIs Sedating: paroxetine, fl In general, SSRIs tend to 1TST,  5HT activity. AM (if awakening) or PM (if
uvoxamine. less sedating than TCAs. May | sedating) dosing.

Activating: fl uoxetine, sertraline, REM, 1TWT, | SE.
citalopram.

SNRI Venlafaxine Activating in some patients; 5HT and NE activity. AM (if awakening) or PM (if

sedating in 12-31%.|TST. sedating) dosing.

Stimulants Ephedrine, pseudoephedrine, Activating. [ TST, [ SWS, 1sleep  DOPA, NE, and 5HT Avoid after 6 PM.

Anti-Parkinson
Lipophillic
B-Blockers

CNS Agents

a2-receptor
agonist

al-receptor
blockers

Ca++Channel
Blockers

Diuretics
Opioids
NSAIDs

Methylxanthine
Antihistamines

Corticosteroids

222

modafi nil.

Bromocriptine, levodopa.
Propranolol, pindolol, metoprolol,
timolol.

Norepinephrine, epinephrine

Dopamine

Clonidine

Doxazosin, prazosin, terazosin.

Amlodipine, verapamil, nifedipine

HCTZ, furosemide.
Codeine, morphine, hydrocodone.
Ibuprofen, indomethcin, celecoxib

Theophylline
Diphenhydramine, promethazine.

Dexamethasone, prednisone

latency.

Sedating. Nightmares, | SWS.
Activating. tawakenings, 1TWT,
LREM, nightmares.

Activating. |[REM, | SWS.
Activating. |REM, | SWS.

1stage 1, |REM, nightmares.

Exacerbate medical condition.

Sedating. | SWS, |REM.
|TST, |SE.

Activating. 7stage 1, |[REM.
Sedating

Activating. |REM, [SWS,
nightmares.

activity.

DOPA

CNS B-blockade
ai-receptor stimulation.
D2-receptor and

ai-receptor stimulation.
a2-receptor stimulation.

a1-receptor inhibition.

y-receptor stimulation.

prostaglandin synthesis
inhibition.

H1 receptor blockade.

Imelatonin secretion.

Dose at night, if possible.

Daytime sedation if dosed in AM
whereas hydrophillic agents
(atenolol, sotalol) do not.
Minimize its use, if possible,
especially at night.

Minimize its use, if possible,
especially at night.

a2-agonists — fdaytime sleep
and sleepiness directly. May be
helpful to dose at night.
a1-receptor blockers —
Tdaytime

sleepiness.

|Lower esophageal sphincter tone
—nocturnal gastroesophageal
refl ux —sleep disturbance.
PM diuresis —frequent
awakenings — | sleep.
Minimize its use, if possible,
especially at night.

Minimize its use, if possible,
especially at night.

Causes less restful sleep.
Minimize its use, if possible,
espedially at night.

Can disrupt sleep, tanxiety,
induce mania or psychosis
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Drug class Examples of drugs Affect on sleep architecture Potential mechanism Clinical implications
H2 Blockers Cimetidine, ranitidine, Sedating. 1TST. H2 receptor blockade. Sedating if >60 years old, renal
famotidine. impairment.
Quinolones Ciprofl oxacin, sparfl oxacin, ofl  Activating. GABA type A receptor Linezolid rarely causes sleep
oxacin, grepafl oxacin, levofl stimulation. disturbances.

oxacin

AED, antiepileptic drugs; BzRAs, benzodiazepines; CNS, central nervous system; 5HT, serotonin, serotonergic; NE, norepinephrine; DOPA, dopamine;
GABA, gamma-aminobutyric acid; H2, Histamine2-receptor; REM, rapid eye movement; MAOIs, monoamine oxidase inhibitors; NSAIDs, nonsteroidal
anti-infl ammatory drugs; SE, sleep effi ciency; SNRI, serotonin norepinephrine reuptake inhibitor; SSRIs, selective serotonin reuptake inhibitors; HCTZ,
hydrochlorothiazide; SWS, slow wave sleep (stage 3 and 4, or deep sleep); TCA, tricyclic and tetracyclic antidepressants; TST, total sleep time; TWT, total

wake time; —, leads to or causes; |, decrease or reduce;?, increase.
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o] FHU7Y &E5S57 7 (actigraphy)& o]-&-Fct,
FHAGEAAE U] BUHS 3] g HHow
AxpH o 2 Al = R] FA|TE, FHE AN F7]HARA] -
B2, AR 5o bE et Bk ' A4S, 1o
078 o BEHSS A3 3ietle %A golA] o]z}

A 2SS AEs] HleiA Al3E ¢ 3ok

w
i

EHSS I QXIS X|=(Cognitive-Behavioral
Therapy, CBT)

HlopE W AxE Fugds s, AEHl
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of2ld AuHE W g BT dAolA vk Al=e
WAL PRt A& IS A& 5 Ak v|okEE
SYoR Byl s 5 A 28d 5 /ot
FTaRe] FHo] Bt FHell= A&AE & 2 5 U
2 = gl
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Table 2. Agents commonly prescribed to treat insomnia
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4, A= X=

Ak s0zke] Byize] unha Aze] FE Pe ok
7ot} 1860 Aol chloral hydrate?} 7jitEo] Hx=
A5 HA 2 AM8-=7] A1ZFEFAL, bromide: 1870 At o],
paraldehydei= 1880 dt] ¢ll, 1900 3 olli= barbiturate”} =
Q1=Qic}. Chloral hydrates= E-83}7171 BH3la £33t
W7} 132, bromide®} paraldehyde= S-AJo] Zdale] At
Al AT HAZ ARES7)7F o 9 ¥HA, barbiturates
aelgk FAo] Aol Al FFAAR AL $Ate
HIe=7F S7hE e} ZLeu barbituratet ©j&/d0] 2 A7)

I A B84 AP & lvhE A7 19509 % 279
GHAA =3k, o]2fgh barbiturateE thAEE7] 213H me-
probamateA| 2] propranediol carbamates?} 7HEFE AT
barbiturate®} &gt Z/dHellA Z xfo7} It

1961 chlordiazepoxideZ7} =EQH o] 2 7]&2] eFzo
Hjgle] g, o)A, U, 38 IA 5o #4485 A =
ol benzod1azep1ne Alge] oFEEo] T2 ALEEA HYrh

= BZDsA| oFEo] AR B3} AN, FHEAR

A A}%E]L—- ke F2 flurazepam, temazepam¥} triazolam
Soldt}. I3y, benzodiazepine GA| IFA o] 7 E T} 2
cerAlsh o] SR WS sk, 7] BEA T
HEfkso] A EE FA7E A71HAT. o] F-ol benzo-
diazepine®] TS B3 ZAFHAZA 19802}
1990t ol cyclopyrroloneZl ] zopicloned} imidazopyr-
ineA| 2] zolpidemo| Z}Zz} 7= o, HToll= oEA
o} do] Al Eoi5e] 7] B8 5
melteon, cirdadin 52| WEtEd 483 Z-gA7} A7) =

T e ra-

Medication (trade name) Usual therapeutic dose (mg/day) Time until onset of action T1/2 Active metabolite

Adult Geriatric min hr No
Clonazepam (Klonopin) 0.5-2 0.25-1 20-60 19-60 Yes
Clorazepate (Tranxene) 3.75-15 3.75-7.5 30-60 6-8 No
Estazolam (ProSom) 1-2 0.5-1 15-30 8-24 No
Lorazepam (Ativan) 1-4 0.25-1 30-60 8-24 No
Oxazepam (Serax) 15-30 10-15 30-60 2.8-5.7 No
Quazepam (Doral) 7.5-15 7.5 20-45 15-40 Yes
Tempzepam ((Restoril) 15-30 7.5-15 45-60 3-25 No
Triazolam (Halcion) 0.125-0.25 0.125 15-30 1.5-5 No
Chloral hydrate (Noctec) 500-2000 500-2000 30-60 48 No
Haloperidol (Haldol) 0.5-5 0.25-2 60 20 No
Trazodone (Desyrel) 50-150 25-100 30-60 5-9 No
Zolpidem (Ambien) 5-10 5 30 1.5-4.5 No
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Table 3. Selected drugs used for insomnia in the United States

Benzodiazepine Other benzodiazepine receptor agonists Melatonin receptor agonist
Triazolam Zaleplon Ramelteon
. Temazepam Zolpidem
FDA-approved hypnotics Estazole?m Zolgidem CR
Flurazepam Eszopiclone
Quazepam
Benzodiazepines Antidepressant Antipsychotics
Lorazepam Trazodone Olanzapine
Drugs commonly used off-label Alprazolam Mirtazapine Quitiepine
Clonazepam Doxepin
Amitriptyline
Miscellaneous
OTC medications Valerian Alcohol Cyclobenzaprine
Melatonin Diphenhydramine hydroxyzine

Table 4. HIZECHO|OFRIT 84| 2|

Recommened doses (mg)

Drug T max (minutes) Elimination half life (hours) Major metabolic pathway Adult Elderly
Zaleplon 60 1 Aldehyde oxidation 10 5
Zolpidem 90 1.5-24 CYP450 oxidation 10 5
Zolpidem CYP450 oxidation 12.5 6.25
Triazolam 60-120 2-6 CYP450 oxidation 0.25 0.125
Eszopiclone 60 5-7 CYP450 oxidation 2-3 1-2
Temazepam Variable 8-20 Glucuronidation 30 15
Estazolam 30-360 8-24 CYP450 oxidation 2 1
Flurazepam 30-60 48-120 CYP450 oxidation 30 15
Quazepam 90 48-120 CYP450 oxidation 7.5-15 7.5-15

o] AREEL tt. olQfelle Fe-2Al, Tejal A
&, F3|2E, ZolghAl 53 2ol vkt ekEEe] &

= 2|20 AREETH(Table 1),

(12
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(short-term) BHZFL Lo 2EY 20| o) &3] Ay
T At olEg B AdEe] HslE Sl sdd
T ok 2y wE 35o] astAY, olelgh el
7} A&Holal yHEA o 2 =Y oHEX 57} ARl U
029 3R ER-5 = F Ut FEXEE ol FA, 2
83k NS ARgstofof gt X|5.o] F242 ogE o
A& wox] Fke] 4R 715E A= Wl vk w
2pa] o FAR] FHAlE SHEAEA T E55 de
71| gkofok 3 €} ekEte] s ahg-, ekl tgh W/d
o, oFE T RE BT 2 ofuwst falst S ¢l
oo} ghtt, e} o)A gt A §17] whitel] o]
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THYA, 2154, Fol AUrkTable 2).
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Clinical Approach to the Patient who are Presenting with

Nonrestorative Sleep
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Figure 1. Common causes of non-restorative sleep. SDB; sleep
disordered breathing, PLMDs; periodic limb movement dis-
order, CFS; chronic fatigue syndrome, FM; fibromyalgia
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Table 1. Sleep habit questionaire (BEARS)
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Diagnosis of Daytime Sleepiness

Won-Joo Kim, MD, PhD

Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Daytime sleepiness (DTS) is common complaint of patients who visit sleep clinic. DTS is determined by multiple factors including the
quantity and quality of sleep, circadian time, drugs, environmental stimuli and various medical, neurological and psychiatric diseases.
It is important for differential diagnosis for the causes of DTS in each patient and it provides the proper treatment. Sleep disordered
breathing is most common cause of DTS. But DTS with narcolepsy, idiopathic hypersomnia and behaviorally induced insufficient sleep
syndrome (BIISS) and its diagnosis will be mainly discussed in this article.

Key Words: Daytime sleepiness, Narcolepsy, Behaviorally induced insufficient sleep syndrome, Idiopathic hypersomnia, Kleine-Levin syndrome
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Table 1. The differential diagnosis of daytime sleepiness

Condition

Diagnostic Criteria

Narcolepsy with
cataplexy

A definite history of cataplexy is present; defined as
sudden and transient episodes of loss of muscle
tone triggered by strong emotions (Most reliably
laughing or joking; bilateral and brief, <2 minutes;
consciousness preserved).

The diagnosis of narcolepsy should be confirmed by PSG (TST>6hr)
followed by an MSLT (MSL <8 min; >2 SOREMPs).

CSF hypocretin-1 may be measured and found to be low (<110
pg/ml or 1/3 of mean normal control values).

Narcolepsy without
cataplexy

Typical cataplexy is not present, although doubtful or
atypical cataplexy-like episodes may be reported.

Supporting evidence is required, typically in the form of a positive
MSLT, as described above for narcolepsy with cataplexy.

Idiopathic hypersomnia

Prolonged nocturnal sleep time (=10 hours), docu-
mented by interviews, actigraphy, or sleep logs.

Waking up in the morning or at the end of naps is al-
most always laborious.

PSG excludes other causes of sleepiness. It demonstrates short
sleep latency and a major sleep period that is prolonged to
more than 10 hours.

If an MSLT is performed, it should show a mean sleep latency of
less than two SOREMPs.

Recurrent hypersomnia

Episodes recur at least once or twice per year.

The patient has normal alertness, cognitive functioning, and be-
havior between attacks.

Sleep-related breathing
disorders

Most typically obstructive sleep apnea syndromes.

Requires PSG confirmation.
May contribute only partially to overall daytime sleepiness.

Behaviorally induced
insufficient sleep
syndrome

Complaint of excessive daytime sleepiness or, in pre-
pubertal children, of behavioral abnormalities sug-
gesting sleepiness.

The abnormal sleep pattern is present for at least 3
months.

When habitual sleep schedule is not maintained (weekends or va-
cation), patients will sleep considerably longer than usual.

Long Sleeper

The daily total sleep time is >10 hours.
Excessive daytime sleepiness occurs if the patient does
not obtain that amount of sleep.

The sleep disturbance is not explained by another sleep disorder,
medical or neurological disorder, mental disorder, medication
use, or substance use disorder.

May be technically difficult to differentiate from idiopathic hypersomnia.

Circadian rhythm sleep
disorders

Persistent or recurrent sleep disturbances caused by ei-
ther an alteration of the circadian time-keeping sys-
tem or a misalignment between the endogenous
circadian rhythms and exogenous factors affecting
sleep timing or duration.

Most commonly involve delayed or advanced sleep phase disorder
and shift work disorders.

More rarely: irregular sleep-wake rhythm disorder, free running type,
jet lag type, and secondary to a medical or psychiatric condition.

CSF, cerebrospinal fluid; MSLT, Multiple Sleep Latency Test; PSG, polysomnography SOREMP, sleep-onset rapid eye movement period; TST, total sleep time.
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Dura Mater Graft-associated Creutzfeldt-Jakob Disease: The first
Case in Korea

Yun Joong Kim, MD
ILSONG Institute of Life Science, Hallym University, Department of Neurology, Hallym University Sacred Heart Hospital, Anyang, Korea

Since 1987, dura mater graft-associated iatrogenic Creutzfeldt-Jakob disease (dCJD) has been reported worldwide. We report the first
case of dCJD in Korea. A 54-year-old woman, who underwent resection of the meningioma in the left frontal region and received a
dura mater graft 23 years ago presented with dysesthesia followed by psychiatric symptoms and ataxia. Her neurological symptoms
rapidly progressed to such an extent that she exhibited myoclonus, dementia, and pyramidal and extrapyramidal signs within 8
weeks. 14-3-3 protein was detected in her cerebrospinal fluid; however, an electroencephalogram did not reveal characteristic pos-
itive sharp wave complexes. Diffusion-weighted magnetic resonance images, obtained serially over 64 days, revealed the rapid pro-
gression of areas of high signal intensity (HSI) in the caudate nucleus and cingulate gyrus to widespread areas of HSI in the cortex
and basal ganglia. Pathological study of brain biopsy confirmed the presence of spongiform changes and deposition of prion protein.

Key Words: Creutzfeldt-Jakob disease, latrogenic, Dura-mater
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Estimation of Size and Epidemiologic Characteristics of latrogenic
Creutzfeldt-Jakob Disease in Korea

Hae-Kwan Cheong', Soochul Park?, Kang-Hyun Kim?, SangYun Kim*, Byoung-Hak Jeon'

Department of Social and Preventive Medicine, Sungkyunkwan University School of Medicine', Seoul, Korea
Department of Neurology, College of Medicine, Yonsei Universityz, Seoul, Korea

Department of Neurology, National Medical Center®, Seoul, Korea

Department of Neurology, College of Medicine, Seoul National UniversityA, Seoul, Korea

Background and objectives: Creutzfeldt-Jacob disease (CID) is rare neurodegenerative disease developing from pathogenic prion.
latrogenic type of CJD (iCJD) is related with use of contaminated dura graft or corneal transplant. In Korea, only two cases of iCJD
are reported in 2011 and current national surveillance does not provide enough information to detect CID of iatrogenic origin.
Through in depth surveillance, we aim to estimate the possible size of the iCID cases in Korea.

Methods: All the available sources of CID cases were collected from national surveillance registry, National Health Insurance data,
and medical record survey from major hospitals, laboratory request list, and mortality data from Statistics Korea. Korea Centers for
Disease Control and Prevention (KCDC) have been maintained national CJD surveillance since 2001, on which more than 300 cases
are registered as an infectious disease notification. These dataset contains additional clinical and epidemiologic information on the
diagnostic process and risk factors, but detailed information on the dura graft or operations are not included in it. By merging the
cases from various sources, we are planning to establish a master national CID registry, which will be strengthened by medical record
survey by Epidemiologic Intelligence Service personnel. Medical record and National Health Insurance database will be traced to confirm
the dura, cornea, and hormone replacement history, enabling to confirm the potential cases of iCJD among the registered CJD cases.

Size of the iCID cases will be estimated based on the annual number of neurosurgical procedures conducted during risk period, from
1980s to early 1990s, through neurosurgical operation statistic. Proportion of use of dura graft will be estimated based on the direct
survey on the National Health Insurance dataset, and survey on the neurosurgeons on the use of dura graft according to operational
procedure. By applying probability model based on the a incubation period estimated from global iCID development data, we will es-
timate the potential cases of iCJD cases since 1990s and predict cases of coming years.

Finally, current CJD surveillance system will be reviewed and quality of clinical and epidemiologic information will be assessed.
Through questionnaire survey on the neurologists, awareness, current practice, and barriers of registry will be assessed.

Conclusions: This study will provide an evidence to improve the national surveillance system on CJD and will contribute to strengthen
the system to be compatible for the detection of newly developing clinical forms of prion disease including variant CID. It will also
contribute to identify the iatrogenic route of transmission of prion diseases.

Key Words: Prion disease, Creutzfeldt-Jakob disease, latrogenic transmission, National surveillance, Validation, Epidemiology

Hae-Kwan Cheong, MD, PhD

Department of Social and Preventive Medicine, Sungkyunkwan
University School of Medicine, Suwon 440-746, Korea

Tel: +82-31-299-6300 Fax: +82-31-299-6299

E-mail: hkcheong@skku.edu

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012 237



1. =l CID ¥ A 9 AEAA
ARFER A= 20000 T2 o|=HE o}FH(o]E} gD’/

& ARo|=HE-oFES PRATEE o2 ARG o]
, OIARE 109707 274} AR E Qe osr)w
SHoE FEINAAIE 7153t 2] 2 a3 ot
= D+ C]Dg‘r—— 7+ gdole| Qlo] A= u].e 703,10] =)t
Al gl 23 S BEAA 9 flEiA B2 Ao
2lsfaL E} 2001@—“%151 AR} QAR-o]7} M—t— e
oZ

o
OE,
\

e S

© 2 gDl U3k RIS &93517] A1l 2006139
182704, 2008\ 32270 = FBEA] o5 7|3-S S A1A
ahdct.

04 "I E AN e ds] ol gD TR
315 AAete] F-FAER, 3 3 53 FEAAIE
ZAskatdaL, ‘05, 28 Ardejiel WE gp/gb 18 A
gowu‘ﬂl@?‘j@Bw)& AAste] Zele dghe] LA
TS Faeta gt 06,490 BE SGEde
D & FAAE S AFste] Iuje] ¥HF D &el-xIth
58S skt

10 12€9 309 AW iR S a9y G 2 galo) At
HE o] Al el w2t gD % WHE D AP SE ¢l

¢

i
[A

rr nz (E AN rE o ot r&

o] (DE Fdheh BE oAtolA| AlaLef g Fofsh=
FEZ 7] ol ﬂﬁkﬂ ATk, B3k B Al2020 85

9 23& Azl Adste] W (Do) A11E 93 44

ooﬂ r,H?‘s_ ﬂé;ﬁ :Lﬂ_e_ u}e‘z} /\]zsgzﬂ-o E)yq = 70;4_,] 7L;\] ul

2. 3 - & CID A4 BRI E%

=9l ¥ME gD wAEEe 2011d 119 71E0 8, 9=
1737, Zakx 257, ol 47, W|deh= 37, v|SolA]

y — O—

238

21, 259 51, oo} AluchellA] 7} 2

W, e F‘%\:lo}ﬂ}ﬂloww Zt 1784 Hare]o] HAAA]
o2 F 22170] BarEo] QItK(Table 1), ] & wl=<] AL
3% F 28 =l 2 F nFmoR o|FFon, 14
ARg-tiotetu|otell X A T A, 20051 o] Fof Hjm o2
ol Zlog By Aldlolth, gk vy, ofddi=, A
£ )% Fgo] TAgh Aol :=FH U A=
Aol = Aoz LA ot

SEuetolrs d=ela] ¥E gb7t Aeo® Had
199617} 20006 119, F 2ol A3 GA| IHREAL &
AT oA Al BE AAY e ds e
2 REDAIE A& 242 1980 19, 1990 dFE] 20004
Atolell 4678 T F 47789] AP gD A7) Sl Ao
Ha=det,

BELA] tid AP o= A1 E o] % 20010l 5
™, 2002 91, 20031 197, 2004\ 139, 2005 157,
200613 199, 20073 187, 2008'd 28, 20091d 30, 2010
| 297, 2011d 29%o] B Eint, ‘08 Aol CJDe} HE
CDof| thgh KA #Alo] Fue wet gD Alaiss
(2008 o] 31d)el| Hlste] 80% o) 7 & 317
o] AlaEg o}, olF 37 dstzAlet CD/HMF CJD
A7 €3] & 53 ‘gD o 2 &2 A H o] HFH 2
2 gD A SAoNA ALl 2012192 39 204 &
A7HA] 6¥de] F7hE o] F 220%e] AlaEglon, B
Z ©d 1139, o 1072 Ao 9|k zfol= HolX]|
eF3kTt.

|}

ERES

3.CIDZA 2L &

QD % 7V E3 Fejsl WA gD s = Aske)
AFo 2 97 100519T 0,5-2 vhel2 vt ok

thettlduteta|X| H303 £ 1, 2012



= CJD XS ZAl & HEHAA ot

Table 1. HZ CJD 2AS2H(NCIDSU.11.2011)

A | g3 | Zya |odc

Lt

o[ e(ot

e
otz | M

ri

HE= ATl

ne

221

riot

NES 173 25 4 2

2

1 3 2 1 3 5

A Az, 2001 FEZAPE 2FE ol M= wid
30%8 77k M OID k27 Bt o] ghovt 2011 =
HellA Ago2 o)gatd AR o]z E-olFr(0]3} iCJD)
At SRl AR R EHO ZH IHIES| D Ugh &4
o] 7=t olof] AR 2ok, AHY, 1R
S 5 A 278383 B 5 D AR T
¥ Working Group< 2-%J3te] iCIDE 23, =W gD 7+
Al - A AAE skt =& AlSekaL Sl

LA 2 Seld gD gk B FHZAE 9
3 ATAFES PskaL qlomn, o] 93] 08dFE] AL
H BE AE o2 o A AlEERARE AR wet
08 G, v, HY 5 A dS S R R
g AR E Farste] CD $Af thd HEFRAME i Bt

Z

J Korean Neurol Assoc Volume 30 Suppl. 1, 2012

ol

Fe 5 747142 AR WS Sl ARV Ay 5
| 2t Working GroupellAli= A o|5 @7ellx gD g
AL - = ARR o2 o5 lEe] Alae} Feel o
T AT BT Ao AL, A A el dAlst
o] 2012\ 49 - g o A A F¢) TARo|=HE
oFgd 2 WE Ao zdEe oy A& F8S
AR dEe] thde] D Alar gl HehzAl als A E
dH oz HEskL gl
w5 A% gD A % A AIAE EE D2 g4l v
ol gobd ol 719l 1T aLgste] 35
oto] (DS X3ek H ] dsk Hntel gk A}
A& 2oFS sk Aol tieiA = Working Group #
A A7t 4 gsjols =08 A&s) U o

£

Em

ol
ol

T
ol

ol ooy

239






20124 ChstiZntets| MI31k}t sh=cl 3]
CH&tAZakets|X| Volume 30 Supplement 1

rO
fr
==

9

o
o3
ne

201244 4% 2
201244 4% 62

|l
0!
r

|l
0

o

e
L

o

o

MESEEA| 27 QNS 43X
CHEE 113 1=

M 3} | (02) 737-6530/6533

oH A | (02) 737-6531

OlHIY | kna1982@kornet.net

SH0|X| | hittp: //mwww.neuro,or.kr

2l

OWi | =AMETEr 2 7[ =
MEEYA| 57 S2237} 56-3(544g)
T3} (02) 22667078 () WA 1 (02) 22775194
E—mail : jink@chollian.net
Homepage : http://cyberprinting.co.kr



