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1. WEM|IZEZE(Clioblastoma)oil Chgt EZEX|=(Standard
treatment protocols for primary brain tumors)
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ofgt ¥ FFOoE FTES Ast = A HAlsol =
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o}, o wha] A= olfi= L o) ARl A B e
5 Wzt wt 29543 HRFol A BY 5 7] v
olt}, e} MBpe] 58 thE B71e] G el 2
# 7<= (Radical surgery)©| B7}s317| wistol] 71 22|
o ShAIZEZ} ot QA HaL, o] WA A8E it
TEF 4T AT SAtlA F271E FaL, o] 71k AR
2l ol &gk el ARl FrAt AARE vz, o] % WAL
282 AJASIT) Glioblastoma®] E WAR ZAVES
60 Gy=A] 3159l 2 Gy Fractiond}e] ZAKekAL, E~3 55
A= W&Yete] 157l F 10 Gy7h ZAHTE, wabA] Z 6
FAe] AR A 57 1Rzt AR Sl Je

=5 AAE YAl slo] Fofsl=t], IMRT (intensity-
modulated radiation therapy)E& %3l H¥e] 3D +2& F
ashe] e Far FFo] 1.5~2 em AAIE EFSFe] WAL
A FAGGS A gt e o)A st A
of el WA o] @A HER, thekst A A7t
o A = ek, 657712 AP A 59 Foll= v
Temozolomide (Temodar®, 75 mg/mz/ day) ILAE B
£33t} Alkylating agentA] @24 DNA €48 f4k517] off
iell, GA] DNA &35 fridshes BAR] X589t 37 AR
&} -9 Radiation sensitizer Q&S 3} FH}. o|uf 3}otA)
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02 HYY)Fo] A EE, pneumocystis pneumonia 7}
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prim& #ro| E-831A Hrt, = WARd X534 3
2(Fatigue), HFd #ate &3] a3 w=d], WA
A57F FE5EHH oA FolAlE 497 871 wizell suppor-
tive careZ d|FH Hc}. 704 o)A} =2lo]y} Performance
7} EA] 92 A= AR X5 e w2333 2145
715 Asl7E AlstaL, AR x| 5ef EA7} oFste], A58
& 45 Gy/37E @=3to] JFs7| = gt

oA WA 25 7I7be] BUA 3| E7IZHS A 475
FaL A "o, 477} A Foll= MRI & A #edato] B
Hol 97|15 ZA3te] Fal, 5 59t v Temozolomide
150~200 mg/m’/day X 5 days)E 737 B-83}
A o}, sYkE FEVF Bk 7 AL, 35 A= A
e gl "y FX|7F AskE 7 Stk o] F Wl 45 11
02 A 597t TemozolomideS -85}, 23U7F F+= 3}
AL WHESHA| et o]2fgh Alo]E-& 4 61 WHESHA| €

(Temodar®,

T} MRIz= 2~3709 1A 02 Foato], Fge] A5 v,
X3, A o 75 Asl| ARSI,
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Criteria for Glioblastoma)E
FLAIR =7], ©
ES) z]sgg}

= RANO criteria (Response Assessment
0]831+=t], T1 enhancement,
DFFde] 8L 7108 Frgit ! 3kl

71& Ase= Alig Ao g ddstar S
sHAl ok, AAGE7E AF o 23} oA AUAEE A
sh=d, 22k X]EHIL I 39 EF A5 §A, Avastin
(bevacizumab) S-2 A A|E A3l =], = ol
A= Avastino] B 30| HX] ek= 117} ekA| oA PCV (pro-
carbazine, lomustine [CCNUI, vincristine) %
2 2831 3971w,

T} H2 NovoTTF-100AgRE A7)1438 43 A& 73
A AT, Bl YA AL B
pAEigier), 271
Overall survwalO] 19.67]¥€ 2 7|& TFA 8 16.67]€H}
VIV AT el Ao 2 gl

A5 2o 414 F9Fo) A4 o] opeIel, MR H
I /g2l A& Hol= B9 ek tiEA<] Ao Pseu-
doprogression¥} radiation necrosiso|t}, &3] 27| 657+2]
Chemoradiotherapy & 3}l YA A follow-up MRIZ 7]
2w oF 40% FAfellA T2 MRIE T FFo] 7% 214
H UeRdt}, e o]E 5 AA S0% e AR R
ue} A Apdo] oA 25T Fgo] A AL
24, Pseudoprogression®] d|F3H}. Pseudoprogression
2 7% SR FEE PHA MRIE HojHH £ 9= 4
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4 Aol thA] ez Eoke A ek, ofol wls) Radia
tion necrosisi= BAM &% 719 o)t At Al L
EpA H=dl, S A EFEE A9 Uk At
°] 73¢9 diffusion restriction?¢]7} i, PerfusionZ7}7}
2l AT

429 S AT TR FA RS A
=], MGMT (OG—methylguamne—DNA methyltransferase)
- A=Fe] promoter methylation (mMGMT) o= kx|
B Wh3-S &3kt dA 7P $83F AFolt. oF 40%
Az 9] Glioblastoma?} mMGMT-positive21d], ] 74-9- DNA
repair enzyme?] MGMT ¥l o] A3}= o] Qlar, wl2ha] oA
X7} telozolomide 7} E¢] & DNAY] alkyl 7]& A A=
T8 o] B=3le] kA 7ol Hkg-Ado] T mMGMT-nega-
0] 13,8916 B3}, mMGMT-
go] 4onz Leitt’
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tive?] Glioblastomas= 213 Y&E8-
positiveQ] Glioblastomats 2 AJ&&
Fr]28 S mMGMT + E¥] 3%
8le] pseudoprogressionS T ZF dozith 1 9jow
IDH1 mutation®] 3= 79 secondary GBM (Grade I, TII
tumor25E 2133 GBM)S AAFshk=t], mutation®] Y=
Z9Fo| mutationo] gl FUHT}H oS} =}, TS IDHI
mutation®] ¢JE A= MGMTY] o3 d|&%7) 7HA3%k
t}. 1p/1q deletion oligodendroglial component& AJA}
3} co-deletiono] QA= 8- ol ¥7F T FUA| ¥Hg/do]
S8t

HEF Aol A2 vl g A AsolA}
biomarkero|th, HFYF 27] A7 0] Y A9 AE7
Zrol grow, A5 7oA A7) oFsh= MRIGE] pro-
gression T} W) Ueheh, web QA i aArE B
w5} Se] ool ARehe-e mUE B 4 ol

2. Primary CNS lymphoma
Prnnary CNS Lymphoma (PCNSL)— Ao Tl

cellularity tumorE AAFShH= Zlo] 53 ot} Wb, AIDS
Ao} o] W AP 3Ex}2] PCNSLE Ring enhancement
ZH= A7) 8ol e Foly toxoplasmosis®} E5E=

7397} 9t} PCNSL= high cellularity 2 ¢18}¢] non-con-
trast Brain CTo|A] FHZ2Z] o) B3] iso WA=
ationg Hol= 497} £31d], Lymphomaol| 1014= Brain
CT7} vasculitist} demyelinating disease2} ZHE3=H] =8
o] ¥7]%= g},
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PCNSL7} ©] 4 &)= brain MRI 4738 2E2- $la=
MHALZ HIV &J¥-2} LDH, beta2-microglobulin 55
¢l%lt}, LDH, beta2-microglobuling o] & 91}o] R] Zct &=
T+= olytl 1 the Brain MRI+diffusion®} TE¢] whole
spine MRI (contrast)7} EQ3}c}, Chest CT, Abdomen CT
% 2 Q3}t} Whole body FDG-PETS ZghETLo]7] Hrh=
lymphoma= &% 79 staging= $18+ =70lt}h. ol A

AL2 Spinal cord 0 22] seeding ¥} systemic lymphoma
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2] CNS involvementE 22181t} Bone marrow biopsy S
ok 3= A= o] odo] gl=tl, AAle] PETo| 3/do]™
I 3fjof df= 22 ofytt, 53] Bone marrow biopsy% Xl
2 ZAto]7] Hr= Staging®] o]n]o]7] wiiZell, Z2|8H4
3H7lo] ® o E g of uf2} 2P si)

PCNSLY] ZIehe fJallrMe =284 gxle] dagh),
Brain biopsy o|el], 9-4& 9 52l S T8ty
28 A= ¢ k. 41, 33] Fmo] HHEH Q] w24l
ZAARE 3IA] lymphoma ME7}F QIEA] &gk C
ogy9} t]E-o] IgH gene rearrangement PCRS- -3 H] A4+
2l B cell 29| T4& gRIT + dovg HApL de
sich, Wedxjal $xl= CSF EBV PCRo| B Qabw, HIV $ka}
o] 739 542 MRIA&7o] 2ol JrhH CSF EBV PCR %
ke 2% lymphomaghal ek & 4= Qlck, HAl=5 A
AHocular slit lamp exam)E %341 Ocular lymphoma 7}
A=A Gl gt} fEjAg e 7R Akl Hashe W
Ho| = F2lA| ArlE(virectomy)S B34 228}
# gxlo| 7153}, Primary CNS lymphoma®] <F 15%7}
CSF ZAL= 8hxlo] 7hsa}a, oF 5% olehs =87 T7A}
2 3hxlo] Hr), 13y} 80% o)/de] -0l Brain biopsy7}
A astA =, o 5717} §1.2 M brain biopsyE FAE
FaE gl

Brain biopsy o] Steroid7} A= FEA| L7} w27
ApEste] glo#]7] wliZol] We] 2kl & waizt Hvt, v
2}A Brain biopsy 7} B w714 71}l Biopsy= ¢
I vk 2AEA A3t derls Tdels et
SteroidE ARESE] AATA 7sS 3E AA = F St
PCNSLE steroidE ARSSHH Z7]ol= e 50| B¢
She], Whg-2 x|&2]o]#] @FaL sk & ool §k-g-do] Hoj
AHA oA wk2A] 2Pt meba demyelinating dis-
ease, vasculitis 5-& A3} steroidE ARE3H Qo=
2-3F A% steroid & S 7|tFH L7} biopsy= F18Y35}
H Eo},
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3. UEXtol MASHE SHHZ(Neurologic complications
of cancer)

1) YERe] =15

Seizure & ¥£%2] =8 morbidity ¥2lo|t}, Low grade
glioma (60~85%) » high grade glioma (20~40%) ) brain
metastasis (15~20%)2] A= &34/ FHHELh o] Ao
seizureZ} YIAE FUolA= Anti-epileptic drug (AED)-Z
AREE et glt) ke SRt it H o R =
T 1FY7A] ARgBEAL o] F 2 Feksh= Alo] AaLET)

HEFeAA AEA B Seizures= FYol HAHA
AR Qe AL ellshs A9} Bk e
(Blood brain barrier)o] 7JA] 1L ¥ =(edema)o| =7}5HH
fridshs 457 B2 wlZolvh. wbA, e
N seizureZ} YR -9 15t Tl HAE o] ISt
31 3lEj2He MRIE thA] &)lste] FFe] Z8 (progression)
AR Aol st AAET AW FUo] pro-
gressiondt -¢-olli= 7|2 A5 E T8kl X 5E vt
= o] Yol g A5 W& AA ol JlofA Al
o] Xl o (2P IAY | mhu] Z1eY, Q1A 7)5 A3} 1 F)E
Htsl= Aol Fasit

oFgkx}e] ] HEOFE(AED, antiepileptic drug) €]
+ oFR ool HxE e o] . A= of= st
£-o]t}. Phenytoin, phenobarbital, carbamazepine, oxcar-
bazepine2 enzyme-inducing AED (EIAED)ZEA] CYP450
enzymes S7MAAA BE A9} dexamethasoneo] 8
TEEE AshrInt. 53] 34 dAlEe] dvlsiA vk
sh=dl, 3 Aol wh= EIAED ARgo g FEeetA2l
imatinib®] AUC 7} 68% A" Hi17} ItHWen et al,,
Clin Cancer Res, 2006). Valproic acide ¥FHZ CYP450 en-
symes ollsto] et eblel EAE SIS, B
A= AT E ARSI AT T AUC o] sl wek
=74 Jot Abolrk 2 whE, AEDE Al%e] w5 Wbt
whlahe Zbe Foe EAlolc). Febalol web A EIAED
5 o] ALREIAL Sl A% ok Bk o) S
o ARg-8h= 897t B R, olmhi= EIAEDE 4A17] ¢
8= Ax A7} T}, w2bA Levetiracetam, topiramate,
zonisamide, lamotrigine, lacosamide, pregabalin 3} &
non-enzyme-inducing AED (non-EIAED)E AR&3l= A 9|
A

B A EZE(glioblastoma) of] A== FA|Q Te-

A seizure S
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mozolomider ZFHALS AXA] g7 wEol drug inter-
actiong YO7IA= =Tt SHAINE 712 Q1 WAdellA ul
LA EZE S| g0l ull-g- vkar, A7 k= o3} &ekAl
£ ARgsopt & wy} o7 7] wiell, 2L m7bA AEDE
WA Zlo] ol W, 7}4] drug interaction©] gl oFER
AZFsl= Ao] E}, HZoll= Valproic acid7} TH2 EIAED
Hop= &2 A7k AIRIve Rt dsl=T),
drug interaction WRE21A] valproic acid7} ZEaL Q= 3|2~
il 2do) o3t A EAAs Y mWREelAle B2 3l
o}

EAl= @745 (Cytopenia)oltt. st w 2l
A= v Ato]Emiet Wt gt Rt S8 e
=, 8 3Tt 2G5 A9 vhe delsiEt sot 7]
"}, o= E9 valproic acid & AF&3H= 847} thrombo-
cytopeniaZ} A2 739, FASEAE wliE1A], valproic
acid wiZo]A] ZHdo] H=] ¢far, et g 7],
valproic acide W78 kel g7l Ho}. Valproic acid,
Carbamazepine, Oxcarbazepine, Phenytoin, Phenobarbital
Bt olu2}, Levetiracetam, Lamotrigine, Zonisamide, Pre-
gabalin%= thrombocytopenia E.317} 1614, prolonged cy-
topeniaZ} = 7d--oll= WAdo] o <+ Qlrt

AR )3 wdole), A2 7 wa Qe BAIMAE

o
9 37} LamotrigineS 8314 5 whzlo] 7™ Lamo-
trigine FEH 4Tl Q1= A7 AT

A= IA7s7oeolnt. Hdo] Sxtaa QAP
W AR BAE 23 Qlo1N FxaZF Mo vle)
Wk ok Si). ol & 59, Topiramate S W= =7 o]
7} H&YstAA] 2k AN E S8 E 739, ARl
Z1g o] 2dle] topiramate”} opd Ao FAEo %, A&
TopiramateS AR5} ZeksH| Hot,

UAA= dexamethasoneS AREEHO 24 ] A5k
FohE B 5 olek, Hgdolol ols) WAk M dTAe
= 5F (Brain edema)o] Xk o] YAl B57F ©rt,
teplR HAdE 2do] 2 tee Afolls dexametha-
sones F7FIY S8 SHoEMN HHTo] 2HEHE
73571 Ao}, WA, dexamethasoneS = ZASEA 24|
248 dav) vk &g HFdo] =] A Pt

HA5earo] A7 739 FoFol ZlPstiA HHFo] 5o
AR MRIZ FJstofof s, aks A sHAE ¢k
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L2l
TFEA A e dFoHEe] B AAIH LR Pty
AA] R}, ] A5 FAfol| A Monotherapy$} add-on
HEE o] FEE] L, AL AAIF LR AFE e
A} g2}, -8 randomized study2A] phenytoing- A}
& Fold HuE 3x}ollA levetiracetam¥} phenytoin© 2
switch-over 7%= A7} A=, levetiracetam ¥
Fo% seizure freel= 87%E WA AT o)z} ¢t 1
9lo] R HFFEEL case seriesE H50] HILF Il glo]
A AAIAR] A7 E sttt

N

otelxl =% Aulb2] ¢l vascular risk factore] st ¥ 7328 7
< F o}, FEAfA BAYSE strokeo] ARES em-
bolic infarctiono]t}, 8kA}e] thromboembolismS deep
vein thrombosis7} 713 E3H|(28 43kxe] oF 20%), |
742 0 2= non-bacterial thrombotic endocarditis (NBTE) 9]
9J3} embolic infarction®] &&}1L cerebral venous thrombo-
sis 7} TS 7 it} NBTEZH: HA|R Al Z2gatellx S8

= 749+ =5t D-dimer <X sensitivityZ} =&
specificity7} Yt 2 2 AxFo]gbd cancer coagulopathy”}
opd Aoz AZtsh=d| A& 4= I}, Active cancer, 7
P oF EA 9Kbrain, pancreas, stomach, bladder, gyne-
cologic, lung, lymphoma), Z<+¢] &= E] 2J3F tumor
lysis 2FE] o] 4] thromboembolism®] ¥ =7} ] &=},

ok procoagulantZ F-H|5F] A H factor Xas E433}A|
7=, wEhA] factor Xa inhibitor¢] low molecular weight
heparin IMWH)o] 7|2 57} "t} T2 EFL pulmo-
nary thromboembolism®] ¢8-S 2}&3=T|(NCCN
guideline, 2013), A 30¥7+2 Dalteparin 200 units/kg sc
qd (Z-L enoxaparin 1 mg/kg sc q12h)2 ARESkLL, 1E9]
AU dalteparin 150 units/kg sc qd (-2 enoxaparin 1.5
mg/kg sc qd)2 H5o] ARggitt A 577k HAa Y
o, 71 Fapdel ol wheh A|&sh=tl, o] activedh
2 A&H AU 29 eI Hadvanced disease, poor
performance, high risk cancer)7} 1= 73-¢-= 37 o] X}
T AEshs Ae aefajoksitt. dayt A7 wEAY, At
7F FAZE &olA] 2 F IMWHS o] 83 #-8aLaS
FA517] AEe 571 Y} o] B9 NOAC (new oral anti-
coagulant) & &3 4= =], S} tigk AR dloJEl7}

Aot ZA7} garshAlE ¢tk Fundaparinuxis 43 7+
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27} A= A AR e § 3, warfarin® oo 2
13 = 9ok 28 warfarin® IMWHETSH E371 &
0|11, Liver metastasist} DIC “d3ol|A] INRo| 11 <53}
= A, B} kA9 drug interactiono] ¥HYEH= FA)|, W7ol
S22y Q9 Ao J98HH INR monitoring®] QFE=
AEC| A} Hol, WHatA| =Tt

3) 27|57l

] do)tolut HEFFeA A A7t 8= 7
AR1E FFol ofstEar Q1Y) whioltt, 1 2ol A
AP X E(whole brain radiation, WBRT), 3t3}stx5
oF=ARgo] o] & 4= Ut} WBRTE sHA| ¥ oF 4714
Z5o ool APz TAYskaL, o] % I oIA &
ol A 217 IAPGN7} KgsiA ok, A4 1A%
o= HI7FZ o]olA] ool e gt 2 HirH rando-
mized controlled trialol|A3= WBRT (37.5 Gy/15 fx)& 2|8}
&= brain metastasis 2AFE placebo®} memantine (20 mg
qd) o2 ¥ 24—?2} OFE-S Eo3t 23} memantineS
A3 T2 ol|A 212 71%(Hopkins verbal learning test-de-
layed recall, controlled oral word association test &) <=3
o] A7) Yehh= 2L g9lsksirt.’ ebd WBRTE sh=
Aol Al 82 memantineS & 4 v}, &3 ojn]
HARA X825 9Ee 3kxlol|7|= donepezile] QAR]7]5 4<%
o =80 #c} oln] Q) <IFollAE methylphenidate
ARgo] QIAI7I%5 B30l o] Bl 2717t AA ] St
whebA] HE, Hdo] ghatol QlojM e i At gho],
memantine, acetylcholinesterase inhibitor, methylphenidate

£ A-3 AR A A7 IS 22 & 3

o iU

13l demyelination®]] 2J3] =™, 72 71
AU YERAL cell death of] 2J8)] fraElck(Table 1), oS
£9], brain metastasis A7} whole brain radiation < 17|
AR S-boll T oFEIL AR} ek
HFHT edema S7P7F 1Y = ok w749, o W
HE reversible 3FA|TF, 7o & e} radiation ne-
crosis Y leukoencephalopathy, microbleeds, vasculopathy
= H7}¥Z7 2] WHolt}, Brainol radiation® RS-
#3719l hypothalamic-pituitary dysfunction®] 2% A]

ool

fatigue, hormone problem®] A4 4= o= 2 thyroid
function test (fT4, TSH)E ©]-83} screeningo] ER35}t},
Spinal cordi} cranial nerve, peripheral nerveol|= -f-Al3F
He|ggo] 7aslt), WAl oA v Wt fibrosis 7}
FHFE Y tingling senseE s = i},

FAEZE ] = steroidE ©7I7F ARG o 2N B
=g 2435 & oh;]_ xﬂ;]a)-/x}}\qj],g (WBRT)%}% %&1'7(]'%

< memantineAhg-0] 12|75 HE FASILE TR
el = radiation necrosist Avastin (bevascizumab) #]-&
ko o bsapeh

5 Yy gol S349A A8

PAE AR Folle thdst 5217 F2k8-0]
WABSkCH(Table 2). 5-FU continuous infusion Z=¢f] 2]2]o]
A&} =]:= 5-FU-induced encephalopathy 4=, serum am-
monia?} FAEsR= Ao EAo|th, F& 72k o2l
3= do7)7] wjEel| F4 < (posterior circulation) 2
2 oJAEH, 5FU FMAIE ¢4 Wol AREsl7] wlitel] =
EA] @t} 5-FU FoE Tk bd & Ee= Aol 54
o]t} Ifosfamide Fof & 1~2¢Y Alo]o = confusion 5 en-
cephalopathy”} & 4= 9,15 H), b ot 3 2~3Y F 3]E
Hr}, &= &3} chemotherapy?] E44& Ara-Coll &3} cer-

olgd, Yo E s 4 9o, 34 % T 75<H L}E}qﬂ% ebellar ataxia©|t}, Ara-Cx= AML¥} o] WE@H 9] induction
W9 edema SV}l oJd ftE L, o} FAL FA4] YEF chemotherapy 2 o] ARE-E=H), Ara-C 3] Fof & diz-
Table 1. Radiation injury

Designation Time after RT Pathogenesis Brain Spinal cord Cranial/Peripheral

Acute Days Edema ICP, edema None Paresthesia

Early-delayed Weeks to months Demyelination Focal signs, Lhermitte sign Demyelinating neuropathy

Pseudo-progression

Late-delayed Months to years Cell death

Radiation necrosis, atrophy,

Transverse myelopathy  Fibrosis plexopathy

vasculopathy, microbleeds
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7li= MRI, CSF tapping 5 o8] FAARE AJ3¥8IAE 91
Uo A ¢ha1, WElg B3l Ara-C7F Y9I Zlo = dest ok
& Ara-CAH-& FHR8IE, 1250 AA TR 54
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Cisplating -g-3Fo] =AFS &
g B3 o U 5 ST AN E4ko) Al AS
FOpsh oAz Sl kg §9 1A, bl W7
S 12T 5 Y ok Ak, W Paclitaxele Y &
HE &2 Aol Y= Fo] dut
crisine®} Bortezomib-2 neuropathy ]| % autonomic dys-
functiong L7 719 AEYE L

S A EAA NN e E8kaL, MildgE ¢ o &
A T F ARG, v, A See FeA F
o o= s -] gl ofdl B A= o] =|H7] i
o A= o 2E S i sdo] & tee= B¢
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Table 2. CNS side effect of chemotherapy
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o} e,

Aol ofgt &b He] X5 gis) < i E Cym-
balta (Duloxetine)E ©]-8-3F 7] 4= CymbaltaZ 30
mg qd= 157k ARE-SE ¥ 60 mg qd= Figate] 457k ARE-
& A3}, placebodl HI3l &5 A7} Frolskdivk= 77t
2th.® Double-blind randomized placebo-controlled  trial
2 o] Q177} §U87] o), Cymbalia AHgo] 713 271
FAHolela T 5 itk 1 slo] F7VA0R gabapentin,
pregabaling AFE-3) & 4= Jl=H], ©]EL2 randomized trial
oAl o]n] negative AF7} HiLE v} 9131 AA=E 37}
oFeitt, 5o A A-f-oll= opioidsE ARESHE dE T
AL, )78 carbamazepine®} 7+0] hepatic enzyme in-
ducerg A8-31A A9} A go| A S = qlomd
2480} gk

7) YEAfol{e] F3A1HA 24
WFPol} AZE AR W V5-g A, Pot

A, SteroidE AFE-3HA] Host defense”} B A|3}=A] Hc}

o]2{3} immune-compromised patientol|A= 1 HE s}

o Chemo-brain: A H A2 S0|= 2IX|7|50] XotE=0H 0]4S chemo-brain0|2td 2L} ChYSH 71 0] ULt hippocampus?| synapse,
neurogenesistfl 40| Qe A2 MZHEL 0| XM= 2Lt Y8t Alzheimer diseasedf| A AtE 5tz QIX|7|S 744 2f= 1t FatigueZt A
&l A2 modafinilg, attention deficit0] /S AL methylphenidateS & At StCY.

» Acute encephalopathy: 5-FU, methotrexate, Ifosfamide S 0f| Al 2 StC|

t.5-FUQ| AL infusion TX0f EMi5t, ifosfamide?] AR E0 S 1-2¢

ob

0f ehAGH=0 72 thEE reversibleStCt methotrexate0i| 2| 5t AL folinateZS & 04 St}
* Seizure: Busulfan2 Z & 2 M| 0| A 0| At25H= M Z provoked seizure?] £Q 5t |IQ10|Ct.
* Delayed leukoencephalopathy: Methotrexate, 5-FUX| & % 84 & 9| |eukoencephalopathy 7t &M 5H=0, H| 7t X 0| M X| =7t HE LY.

* Cerebellar ataxia: cytarabine (Ara-C)7} 7t % &06tLCt.

« Posterior reversible encephalopathy (PRES): Tacrolimus, £ 22| E X35t
S SAE
= 2420

* Myelopathy: Cisplating At&6t= &AHS £0]| Lhermitte sign

HE0|M L40| 7h5 5t
FLIt QUL R R LA N0 T SME

C}.

[

Table 3. Chemotherapy-induced peripheral neuropathy

Drug Syndrome

Cisplatin Large fiber sensory neuropathy

Oxaliplatin Large fiber sensory neuropathy,
Acute neuropathy within hours

Vincristine Sensorimotor neuropathy,
Small fiber involvement,
Cranial neuropathy,
Autonomic neuropathy

Paclitaxel Sensorimotor neuropathy
Small fiber involvement

Bortezomib Sensory neuropathy,

(Velcade) Autonomic neuropathy

Clinical situation

Dose-related (>5 cycles, >200-400 mg/mz)
Sensory ataxia, Hearing loss/tinnitus

Dose-related

Dose-related,
Weakness

Develop early,
Paresthesia

Multiple myeloma
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o] pattern @ #F3H0] 1S oo} gieh, £ M Her
oM wijeF At Qv Aol A¥2 X Z(empirical treat-
ment)E AlZFsljof s, AAR w2 74/‘}01]"1 Al
o] THEE B¢ E ]

o g,

WA} pattern 22 host defense’} B2 &= HH-S
TheFelA|RE, Table 49} Zo] -FalH olsiat7] Aot 3 ¥
A= T-cell/Phagocyte A3}, 5 A= Neutropenia el Al
WA= BBB7} A4 HEgle Aotk A #Ale] T-cell/
Phagocyte A|SH= steroidy} alkylating agent (cyclophos-
phamide %)l 2% 73-$ lymphocyteZ} ZHA3HHA] 2HAY
3}, CBCAYellA] ANC (absolute neutrophil count) ZHaE

SE, Wep WelAeE QorlE ohiel EH Helo
= A7} B}, vbd 23 A o] Neutrophil defect= &+
ol 4 BRAZ 30 0 NG/} A2 -
ulocytopenia’} Q= AE|E o|of7] gt} Neutropenic fe-
ver7} &3k ”Wol‘:} H A5 WY CBCE v o= 9
275 A 714 Adbo] A RIT Sl Qe A
A1) Abgo] QiR o MEAT 7181 ANC T4}
SJi=]e] werspd €ick

Table 4. Types of host immune defects in cancer patients

Z}zke] Wel st sfele] w 7t1 dso] &3t e
Table 59} 2t} ol& 0 Uvb4
71 &3 9191 Streptococcus pneumonia©] A9, cancer
FA}ol| M= ListeriaZ} 71 E3F AlitAd wHubede] Yelolot
Listeriat™= meningitis®#7F o2} inflammationg A1 &
© 7]HHA] encephalitis, abscessE | 3} Eolut
=2 F3l Al 2Tt S T3l HE Eo7= A
o2 &g e} Steroid § T-cell immunity”} A3FE S
HHo] Q= A7} CSF tappingg 3F4] bacterial meningi-
tis7} o] Al Eck
= 78] T2 2 Bafo} 3}, Listeriaoli= Ampicillin iv,
2~3 g gdh+gentamicin 1,25 mg/kg q6hZ 3~457F SAYA|
£ ARgefokgitt, AR o2 FAAE ARt -0 o
WA Q] ceftriaxone+vancomycin ¥l Ampicilling F7}5}¢
o] AR&3) U8 ListeriaZ} &

cing TSI gentamicing S5 o},

2] bacterial meningitis2]

™, empirical antibioticsZ A8}t uj Listeria

ZI=H, ceftriaxone+vancomy-

T-cell immunity?} "] &7} phagocytic functiono] #
B}E]&= steroid, cytotoxic chemotherapy (alkylating agent)
= Z3Ps= 9ol viral infection?] risk® 27}, 9l

™ ANC7} YolR]&= neutropenic stateol|AM & viral BT

Major host defect Usual cancer Risk factor QIALK 0
T-lymphocyte, mononuclear  Lymphoma, CLL (chronic Steroid R-CHOP &AX|2 X1 lymphoma BtALZ ANCE HAH
phagocytic defect lymphocytic leukemia) Alkylating agents AN
Neutrophil defect Acute leukemia Chemotherapy AML (leukemia)Z induction chemotherapyE 11 Q&=
(granulocytopenia) Solid tumors receiving T35 ANCIt N5t of Qs
chemotherapy
CSF devices Brain tumors after surgery VP shunt, Ommaya reservoir ~ Brain tumor2 213t hydrocephalus7t QU Al VP shuntS
7t J__' ol
X MO
Table 5. CNS infections by host defense abnormalities in cancer patients
blosi eienie Infections Bacteria Fungi Parasite Virus
abnormally
T-lymphocyte Meningitis Listeria Cryptococcus Toxoplasma Varicellar zoster (VZV),
Iphagocytic Coccidioides Cytomegalovirus (CMV), PML
defect Abscess or Nocardia, Listeria Histoplasma CMV, HSV
encephalitis
Neutrophil defect ~ Meningitis Enteric bacilli: Pseudomonas, E. coli,  Candida Rare Rare
Abscess or Klebsiella, Listeria, S. pneumonia, S. Aspergillus, Mucor,
encephalitis aureus Candida
CSF device Meningitis, S. aureus, Coagulase-negative Candida Rare Rare
Abscess staphylococcus, Propionibacterium

acnes, Enteric bacilli
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gram negative bacterial infection®] &8F ¢1219)-& Table 5

oA & 4= T}, Neutropenic fever Wl HAZFAF2] 713+
%8 morbidity’= gram negative bacterias°
A Aol wkedstedof st

VP shunt, ommaya %5 CSF deviceZ Z¥il = A$ S
aureus "5 IFATEL] Qo] 750l = Z 7| ol
Hoh, 28y} candidaz} BE3F Q38 Qo 24, E=x]7)
72 Ylolt}, Candidat® F2)o] =84 fungus cultureS
Al = 7 Foll wjF A a7t Barx7] wiioll, gA A
o] QFEE 797 Bk, wbA] CSF device S ZEaL 1WA,
bacterial meningitis® ®.7] o]#2 CSF profiledl] hydro-
cephalusE HHEA o 2 Ao 7]= ¢ candidas 2JAl&] o}
3t} Candidat= ventricular enlargementE 40 7| HA] ven-
tricle SFel] septationd BAJS}H7| = S}aL, abscessS ©|F7]
= 3t} Lumbar puncture 2 t= CSF deviceZ7} E0%)= H-9
ol CSFZ LAY}, device tip cultureZ Algdsfof ZIehkg-o]
=0t} X 85= Amphotericin B+lucytosineS AR8-31C},

o
rOO
o
ki

4, ™0|Rfe| A1Z45H 2H|(Neurologic problems in
metastasis)

1) Leptomeningeal metastasis (LMS)

LMSof|A4%= Breast cancer, Lung cancer, lymphoma/leu-
kemiaZ} =& ®WIEE x}A|51H, Headache, cerebellar
symptom, diplopia, confusion®] &%+ EAto|t}, WHA seiz-
ure (15%)= &3] B2zsh= ARt RIE7} 7] wizol seiz-
ure”} = 73-F-9ll= parenchymal metastasist} encephalitis
ARIE Frolulof gt

CSF study+= 13] A8l vl oF 3%0llx= b 2 4
AL 1 ke 2 ], Al R protein
d5(73%)& FHF8kAL Sl 7897t Btk Positive cytology
2 ket 294 13) FAjolN o 50w, 337kA8] ka7
2 90% F&=9] sensitivityZ} 127 wiEol, 33]71R] 2] vhE
ALY E&-0] HEt}, CSFolA] tumor markerE &743le] &
ZF FE0] 1% o) AF Mg Zg-o] Hokar shu A
|43 Yl MRIE sensitivedt Z4AFRIY] seedingS o7k
A7l = Aol ofyr] wjiol|, entire neuraxisol thdF MRI
(brain + full spinal cord)”} BL3}x, TEHUA ¢ ~90%
9] sensitivity7} E3Eo] QJt}, EAZ O R cerebellar folia
ol enhancementE &215}7] 8-°]3}3L, cauda equina syn-
drome?] 739 siH2]e] Tl-enhancement’} YERATT
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MRIZ~71L- Solid tumordil A= sensitived lymphoma/leu-
kemiaol| A& W=7} Sict,

OFE- X] 8+ Intrathecal methotrexate IT-MTX)7} 7]&-2]
d], bolus (12~15 mg)E- intrathecal 2 5= 23] F-&j5}7] A1zt
sto] 47 FHAC R F 13], 270 13], g Dol SO R A}
= Zhekste] CSF profile & cytologyollA] IMS S717} §lof
A w7 fFAE Urlks #ije] vk el Intrathecal
Ara-Cl} steroidE o] ARR3H|E s, 23 HollAe
£ Z}o]7} gl Lumbar puncture = IT-MTXE FoJgt 749
B4, 55, Aule] ZA7F JeiA Performance”} 2 A}
2] 73-¢-9ll= Ommaya reservoirg 2 o] 443k F o]
2 E3)] oFE-S Fosit}, LMSel| ¢JallA] CSF circulation 7
Nk AT 7S MIX 7} 9254 2] A7k HE e
e 4= o), webA IT-MTX Ao cisternography2 A3
shof wj =l ZA7F A ERlehs Aol A

WA A5 bulky 3 o] Q7 AEtE 0 el
= uf A&}, IT-MTX5= parenchyme © 29| F£3}7} oF5}
7] wEol|, bulky diseaser= RTZ |50} =1, sympto-
matic siteo] RIS S|F-olof sm.2, A% oip} 43kat
localizationg djFo]oF 3k}, CSF flow blockS -FHksh=
9], spinal nerve rootsE ZIH3F F-¢], cranial meninges,
cranial nerves, cauda equina, 4™ ventricle Z4F o] gl=
A5 T F-2E localizationd| 1L RTOl| £014 F U=S
sf|Frolof st} o= S, diplopiaZ} 93l cranial palsy7}
Helolg}d IT-MTX ¥te 2= ZSE3}A] ¢l brain steme
X33l whole brain RT¢] indication®] ®t}, IMse| 71 A
2 median survival& 2~37] o] Xqt 7iQIx7F A4 X EE

ol Aol 7kt

2) Brain metastasis and spinal cord compression

o] (brain metastasis)i= primary brain tumor®t} 10
vl o] &3+ ¥ EFo|t}. A& (Parenchyme)dl] = Hol&
Zr dogle e I AL IS, et A, i,
AE(EFUHE 2 SAlolth, wEkA A H9E Has
ot o4l o] H ol AEH o] SR, Chest CT,
Mammography, Abdomen CT, Al X177 HFHo g
whole body PET-& ZAA}sHA Ht}, ol $= primary brain tu-
mor7} A3 131 Karnofsky performance scale®] 707
o)fola(YFBEo] ks A=) 654 w|wkd A 7,170
4 Ar o] FE(median survival)S Ko, KPS7} 703 W]
el 74923708, 1 Qo= 4. 271 € 9] median survivalS

& ot
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zb=t), Jeju 4 SRR Afo|7t qla, Tt ol%-
4 ekelzol ek

X B %2 HA|, stereotactic radiosurgery (SRS, 3 cm
o]&} 1), whole brain radiation (WBRT)o|A] A&lsit}
Surgery®} SRSt= o] R A o) ek x| m2A YE7IRE
IS 7|e &= UL, WBRTEE Ake] Wx| = 7|tfet &=
et o] wo] 1702 7-¢- surgery £ SRSE &3},
2~37HQ1 7% SRSE, 47l o]/de] 7L} surgery 52 SRS o] %
of A riskE Folial = A% WBRTE Mgt
WBRTZ+% 20 Gy/5 fractions®|u 30 Gy/10 fractions= A}
8-8lt}, Primary tumorg B2 &0 Q3 FTol=
theFe Al Aetslet A 2 F3 Aol A= E AL St

Brain metastasiss= % tumor bleedingS 4o 7=,
tumor bleeding®l|4]= Tung cancer, melanoma, germ cell
tumors7} €3] WAET} Tumor bleedingS primary lobar
ICH} 7H83}17] S84 bleedingo] 1L LhA] 4847} o]
el vl2 2954 MRIE #Jsk= Zlo] felsitt. o] Al7]
7F AU ICH 27 2 S HBR, 71AY ¢S &
HEA R E R

oFskatoll A myelopathy”} ¥HA4E -9 £-3] Epidural cord
compressione $H8kae] SF@gho|H| paraplegia WY 48
AlIZF oJU¢] radio-insensitive tumor®] 7-$-olli= dexame-
thasoneS ARE-8) § 24A]7F o] ol 5 decompression <=
& 331 ol RTE o)

Dexamethasone2 10 mg IV loading -9l 4 mg-& 3} 4
H ARESHE W2]o] B o] ARt dexamethesone ¥
717} 27] wkzol] k7 23] Fofsh= Zlo] oRFe] insomnia
= Zo|=d 8oJ3lt}. Spinal cord compressionol] 2]k
nonambulatory patientsol|41& 100 mg2- IV loadingdt F o]
24 mgS ORI} Fofsh= Zlo] ot e 3~54 114
O 2 25%% Zhdeit), Steroid®] #2021 F2E
steroid myopathy, Pneumocystis jiroveci pneumonia (PJP)
ol thafl FJafiof g}, 53] pIp= 2|21, A-8-7F ¢
2o]|=(Prednisolone 2 2 315 16 mg ©]*}, dexamethasone
O 2 3HF 2.5 mg ohHE §F G o) ARSShE Sl
= oz &0 2 Trimethoprim-sulfamethoxazole dou-
ble dose (960 mg)E MY -2 Y5707 33| Fosl=
Zlo] Jasirt. BEgl steroidg H5-83h= oA Sths
= ollekE o] Ansict.
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