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MR imaging of central nervous system viral infection in pediatric age

Kumiko Ando, Reiichi Ishikura, Yusuke Kawanaka, Yoko Igarashi, Takayuki Katsuura,
Yuki Wakata and Koichiro Yamakado

Department of Radiology, Hyogo College of Medicine

Manifestations of central nervous system caused by viral infection are various including
meningitis, encephalitis, myelitis, acute disseminated encephalomyelitis (ADEM) and acute
encephalopathy. Fortunately, unlike bacterial infection, viral infection causes relatively specific changes
on MRI. That is, each virus affects specific sites in the central nervous system, mainly gray matter, and
MRI especially diffusion weighted images (DWI) can visualize the affected sites. ADEM and acute
encephalopathy also have characteristic findings on MRI. This educational article reviews the typical
MR imaging findings of central nervous system viral infection.
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7 ANV AN BT B F A /NR R R E & LT
&, Mg, BERLA, TRk, FREM L, acute
disseminated encephalomyelitis (ADEM), 2%/
SEREDRD D, INSIE, T A IV ADHHEAREE 2
HREE9d 53 O (infectious disease) &, &EH D
ANWAEGIZE Do THAET S DD (parainfec-

Table 1 /R e ARARAE"S | b R BRI

tious disease) A%H 5. FITHEHFERFIZ X )5 &k
CEINBH00MREIMELBRETHY, kM
IZHI &R SN b b DODEKIT acute disseminated
encephalomyelitis (ADEM), ZEIETH 5. Lo
L, MELENTVEHOTH KIS 5724
LD RN H B D DS H L. Tz kMEIHEF D
bhoTwuznbnd L,

AR EZ G S RECTE RV VAR

FIHEEBZTHO

TICEMREZBZTHO

Hp AV A Y A )L A% HSV-1,2 #I
KIE — RSB 7 A4 VA% VZV
ISAYA Y - N—"7 4 JVA* EBV
FA MATOATA VA CMV

B RAILRZAT A VA 6 ¥ HHV-6
H AR 9%

oy 4V A

EFALRZAYT A IVA 6 KI* HHV-6
LV TNVE YT AR
gy A VA

(13, WETREEZBI T DL LTIy FaY A VA 718, D68 HiAsdh %)

HEIANIVNRA T AV AF
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ANWVRAT AV AF}

R

HHV-1 Hfti~L~<Z27 A )V Z 1% HSV-1
HHV-2 Hfli~IL~<RZ 7 A )L Z 2 B HSV-2
HHV-3 KEarRIEE 7 1 )V X VZV

HHV-4 Epstein-Barr 7 1 )V A EBV

HHV-5 4 kXA a4 ) ZCMV

HHV-6 Y FAJLRZYA LA 6HHV-6

HHV-7 Y FAJLRZY A VA 7HHV-7

HHV-8 71 R WEBHE AL~ Z > £ )LV A KSHV

< DT < Q 9 9

IZRT.
AFTIEEL T ANV ARG X 5RO H{ROFE
BIZOWTI ANV AT LI Rz R7-dh &,
ADEM, ZWEIRAEIZ DWW TR %,

| x

MRV Z R L, YA VAEWETE L A
SND BT IR E -, WREIKEAE) ©
REMATH L. WOIKREAEIZIAD S &2 AHH5, #l
W (W TERCRES) to®illiths Zh
ZFNO T ANV ATHFETAD 5. MEEIENE (D
%) 7 & HSV1,2 X HHV6, HEEBHIK R S
EBV, Mz oa s A VAZE2 5. 72, K
B IR FESRNAE FE 72 & VZV R &2 £ 2 5. 2w
L, AR THIEZE X MRA TOIME kAT ATz
VZIVIZE b DEE 2 THEZ#D 5. KEIXEMHE
BN IR HORF R AR D B, Je R CMV &g
BRIV I VDT 7+ a—7T v AW
WThb. @i OEUHTRVY, TV T
7 A LA D68 DFHMEDFHIITULHTH 5.
T b bIKERIEREE, RN % ) R Tk
EREZET 5.

1. BEBER ( )

7 AN AED D W 2 R P 213N O K
R GE PR D 2. RN A OV 23 E Sk
WZEbZw, HESNLDTIE %ALY T
TANREEINTWD., BIZE L, DhEho5m
DFAED L . AR PR R G BHEZ 8k
5. WEHRAEIZE < OBEIIHDORRELRE K %
BET H720I4Tb b, CT TIEREI RV,
I 3R A T EREEE DO EIE DT R % A B DA TH
%. MRI Tl O k/ME & w1k FLAIR TO

SHIR HLAHD CT IS T A I AME L T 5.

HOERBFIANAONDL I DD S.

F9, HEOEWALRAT AL IVARO T £ VA
IZOoOWTIHRRS,

2. BFiNJILANZBR (herpes simplex virus 1,2/
human herpes virus 1,2; HSV-1,2/HHV-1,2)

( )

HUREA IV ARSI A RS 7 A OV X EGYE D
20%% 5 5. WIEGetE, HSV-1 13 =ik
L. HSV-2 RIS 5 L SNTw 5. i
PATHFAENL, /DI — A FERE & HIZTHSV-1 12X 5D
DAL, FERITIERFR TR, 8, B, B
FERZ: EDA LN L. BEHT RS IRFF R THiff &
<2 MRI 28R WIS 21>, Mgy Ik L
ELIEARTHS. FoHEEHR) P2 TIEHE
M TH A, FMHIZ N-methyl D-aspartate 522K
PR L 20, wbw 3%k (anti-NMDE
receptorencephalitis) % & 72§ B2 4E RN THl
ENTn5BD,

ERET RAZHTE RIS EO b 0 L, ENDETH
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A 38 20 RERIRILHGRANN{ER. B : 30 Hf& FLAIR MR, 50K
R BHETIEO ZRERICL 5. IREWIE A, FEIR
FLEIHZ L. Hil 17 B CRE. SR O MR TR B TS
SR OPHORP ARG T % 2 5. HHORGBTHEN LN -7, 18
PEIC I3 FLAIR TIE S & %2 0 Z 3NV BRALiE 12 5.

A CT. B:T2aHmi{gR C: &gtk T1 sadmifg. IEFEmMMECHA. A% 3 Ml H IR CHiE. —ETE
L7228, 4 I RRICH RS 2 &2 Lz, CTIST, Db PR 8 I feia 2 bz 8o, B
AIRALZ RS . BRI b A SN 5. WA T1 MR A —LEE 5%, T2 Mg T~
EETZRL T D, A T M RIS TR 20 5.

AR > TWD. S IUTHRARIC W72 5 8RO
BWEEZ LNL. BT 5 0ZE M oL EGRR
EgEE S GHEEBZHEN 22 TOHHAORET
IEDB T ENHBH) &, MO T2% 5 M %
SWI (b2 L& #lgE3 M%) TomimEZAL,
B OB ZLRL AIRILTH 5.

BERANV R 2R TIE UIE LI TS £ v
AW AT D R B & OB BT IS F M
WED L) RptEt &7-9. Tbb, SN
HORIRER TR ORESHERO 5. LIFLIE
BEANC X WA RAA SN L. B T2
SRR R CrifE5, FLAIR CIREG & %0, £%

PERG R ALSE LA W5 & 72 B ( ). 72751,
PAN T O R RO CHIBHIENMREL % X 7-
L9%.

IR SN TIE, ™A VA DS= AR A S
WIZAD, BBRMEEZBIT. TabbMEEERN
MR & B3, ATEEE T S W ARBIRE & TR
5. LIXLIEHHAMETH . WEF IR A DN
WA ARG L FAMT 5. 2SR P HRR A 1 {5 T
55 %R0 5. 2k 5 B 18 {5 00 SR E i
IS 5. 5 TS S B R 2 A %
A, EHFLETIE RV EERIEZ L ( ).
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A T2 BREAM 5. B : FLAIR W%, C: JLHGHAMEI{R. JSE 3 A O MRI CHMIBELE & ARTEIEEIC, T2 il
FHR, FLAIR Mg, ILHGRIAEIG CRETIRZ 20 5.

A T2 SRR, B JEBGRA MR, BERCEISER 1 HO MRIIZT,
B0 BB NS T2 SR I 5, IERGRAMENR TRE T HZ 0 5.

3. EMAILRZTAIVZ 6 8 (human herpes virus
6; HHV-6)

HHV-6 | HHV-7 R F CMV & & {2 B NI
ATANVAHPHIES 5. FIBZFMEEE O >
ANWVAT, REEMIEE & D ITHRSRMIE I EGs
5. iy L OBMRAE (AESD) OEREE %%,
i 980 A [ AE i e e A Rl 1%, e R A B 10
7o ERIEMIHIIREECTA LN A, WAL A O HL
RV AR IR R SHEE NI T, g 2 & %
W9 5. fEEILE/NRCTEICHEE 2 5 01328
hiE, FRICECEEAA (THM) SHERE (Acute
encephalopathy with biphasic seizures and late
reduced diffusion; AESD) T®» % (k) ( ).

4. KE—BIRBE 7 1 IV ABRLESE (varicella-zoster
virus; VZV) (HHV-3 HHV a B#}) ( )
AN WD Uk 2 FE. & D = SUARIAR AR,
AR, HARREI B LT, BT R
& & HICE RSN CHIREL L, WRES
mE2Y. FTOBIC, MERLIINE K% X727, VZV
RS BE R X 72 L2 BED D B, SR
EBODODIE10-38%L SNTEY, REEFLDLD
WCBDFEL D 5. KERHIREE 2 O, WinE
RECTOMMIEEAI»OEETHLILDIDHD, %
JERFICH BRI b HLADTHERELET S, H
i+ D VAV-DNA PCR MR IZZWIICHHTH 5. I
RRWIMER LD L VESRTWAEA, Hiff b
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A2 W HILEGRINIE R, B 45 7 H MRA. 8 IR/ ICHREB L 72, B
W, ACPE R, ERRREECISE. FSE 2 H H o MRI IEEGRFAM ST, X
R ICEAS TR 5. FFFIZAT DIz MRA IS THLERZR I A SN Do
7275, 85 7 9% H O MRA TEHKRIMEIIRICEERIRO B 2 380 5.

LIFLIFREZRDO WV (Wb 2 BERPEREK ).
Jix 1% 2% (VZV vasculopathy) (&K IR (large
vessel unifocal vasculopathy) & /M4 % (small
vessels multifocal vasculopathy) O D258 S
L. RAMAERNIET E 721 RIRENIR 72 &K I
CHRZE R PZE, W ICEIIRE (B EIIRE S < &)
ELT, HERHNE X7-9HETHS. LIF
LK R CHIET 5. = UpkED & TR BRI
HOME GBI A NV AEY e &2 L5 DE %
ZHNTWA, HBIZVHW S M EDHT L CRIC
W2 P . MRA ToIME kA2 1SRG 555
R FERR) ThHb ( ). NN R A
Bl E S, IREVE EE SRS 2 e M ok
O T2 iR l{g, FLAIR BE 5120 5. Btk
WETHDLEVIHDH 5.

5. Y4 M AHOT A IV AEEAE (cytomegalovirus;

CMV) (HHV-58) ( )

FA AT AV AER, M, B, K,
1L, &, Btk S b Ekg T 5. ALE
NS IEGE L 72 b O 03 I IRE Ci %k % & 72
T (AT RIS IR R 72 DN AR RS & X
n5) T EHRNRPOENTIZMEZDS, HEE»
LA TR Y CMV EGGEIE & 72 5. Il
A CMV IZF)EGe 3 % L 33-40% T 28 &G 3 %
(FEhaiE, e, B2, EREEER2SEELD
DFETHATH2D (IAERE, #E, i, AT
g, NEEAE, BN ORERPE) Akib, FpEREs

CT (TR = I B IRRR, NSRRIt > 7o AR
BALND. YIVET AL VTS, HiH
IR AL BT, F RIS E A5 &
AEBRSLNZ . LV polymicrogyria 235t H L
5.

W, M/, HERE, IRAEREEE S, DIC % &).
AR, B CMV HUERRARPET LTS 720,
JeRYE CMV EGHE O W REED EA L TWw5. £
SHEUHNDIRN ST A WA GEEEND LHEE S
. B IR B R )R I o> CMV IgM (Xt TH 5 5
H3H%H. 74V ADDNA O PCR iz HEH TH
%. MRI T, Wb B/NFE, /Nl R 3 i
e EORWE AR, L RN EAED
%5878 (T2 Wi {%, FLAIR Wi CHEES) A%
AbNb ( ). HAEERZIEZ /NN G #<IE
W ORPAHEE L. F 22 OBEREATRATIE
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Fig. 8 &% 14 H XXMM MXAOVAILARER

37 BB A7 B e B

AR RS o TIGEIC X 5. A ifﬁ 14 EI CT. B: /Z:f% 14 H MRI T2 5 i 4.
C: 1 %I MRI T2 A0 (%, LW miE clizd:, Apgar IEH. A% 14 H, 8%, WFLMLT, PCR
TR A P AF T AV AEYSE & S, 1O MRI T, S4MNEAEHbIS & & DI

RIB N BEIR Flair & 15 5WE DR LI L T b

A, 14 H OB ST AEEL V.

91/01/08---1

Fig. 9 10m®%&R

LR A M AH O AL A K

91/01/08---1

BHT 147

C ep2d_diff ADC
AH
-\"";‘*
" . I ’

..._.l\( N .

'\.4’:

91/01/08---1

EBV 7 1 JVZ% (3K 3 O Fig. 1, 2 ZEH)
A D FLAIR Wi{%. B : JLEsFAmif%. C : ADC map. Wil ZEEAL & LR

ER, BB, e

FLAIR 15 5 % i8® 5. Pnikis i Wi {f TAY — % 515 5 727 FLAIR IZHRTABBECTH 5.

ADCIE ESLTWw5

HTH T2 v {%, FLAIR B CEfE 5 2Ry 72
O, HEWRELZMPHE L., 710 —=7 v THhW
PWThH5b.

6. TTREZA> - IN— JAIVABEESE (Epstein-
Barr virus; EBV) (HHV-4) (Table 3, Fig. 9, 10)
EBV I3MEW 72 &% A L CINBERAMk 2 S AL, U

YSERD B MBI B, IR 4. WIKRY:,

AL, BORERT, MEEER L S 4% Rk

SEREZ H X232 (Table 3). X o TH{{EDIEHIC

MeaThb. EIRE L THAZDOIIAEROED T

) ZEBERE RSN RO 0OKRE SR HS

DERORESHHMFE LIIREZ->TEREIONALZ L)

L WhW LIS OFEE R R TAIT R TH 5.

Thsb. Mirs LTix, Ml E RO T2 5l
A%, FLAIR W& TOEE TP E ShTw
5. PECHIBRIE A DIz (= 5 ERR AR {5 TRk 4
RIEEZH, ADCRIEWH LR EH$T5) 39
(Fig. 9). Z&d, HATIEEGHEREZ &72F
TANVAL LT, HARRESENCH TR Tk
B2\, M HBIARERZE R R - B FROR A,
Wi, IR B, D Ofiax CTREBR L 725
BIRE % RO T A NG 2 Fig. 10 1TR7°9,

PLE, AVRZY A IVARIO ™ 4V A2 X BN
IZOWTaHRR7z.
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70— itk A 270 F v 7. R TIOE. R 5 10 MR, RO & 5
Z&7zL7z. A FLAIR W& B : JLECEERTIE. C @ &gk T1 MR, FLAIR W {5 & JLHcaa m
BT, AMEE»SREEIIHET2R0 5. EPICTr ERRIKOEE 2R L. b, Mg
(TR D IO WRENE D H 5. ARIROILIE “RIEEILEE R 5.

- EBV WS (RGMEHAERES &) & ML

—WllEgE, e, AMiNgE, ARREARERLIE, BIRlESE, Bl R

- HORENRFICE 5 b0

—ADEM, 2%, ¥7 2N —JEER, CIDP

- EBV ISl e o0 JE 55 11 i

—CAEBV, EBV+HLH, #hifgY) /73855, AIDS BYd A i R ) oS,

) ¥ SHERRA N

BYIGEI: EBV &Y9iE  (chronic active EBV infection; CAEBV), EBV B IMERE &MY > SHLHE
E}jE (EBV-associaged hemophagocytic lymphohistiocytosis; EBV + HLH)

NVRAFPN TR EEZ E2TdH0L LT, 1
A NVA UNE), HAERBEY A VA (FLEH,
HWR) RENDAH. T, Mok HFHREZ & 72
FTHDELT, Zry7Fuav (VA 718 D64 #lps
Hb. A VINVZUFTANVATEMRIEE & 727
CEDPHONTVEA, WMErkRI T Lidbiw.
F 72, EFERBINEREL X723 E LTER S
N72T T AN RAEGHED G SN TV 5.

7. O277 AL ABELESE (rotavirus)

a %74 NV AEF OB ROB{ATHKHTD
5. fREFR R REIR & LTI E BRI HE - TR,
B de, BPERGEIX 2-5% L M SN TWwWAE. HART
(ZAVERNSE, 4512 MERS DK E ShTwa, il
ISR &9 B %o 2-4 H H ISR E,
mutism (HESHE), SM/NRERZES . A
DHENBZ EDHHBH. MRI TRINEE, RIS
T2 @ W%, FLAIRMEERESZ2R05 7
( ).

8. I>FOAJAILZA718, D68E (Enterovirus
71, D68)

IyFav A VARIE, R ATV AR, &
WHMBERORNE 25 T a—7 4 VA, FRIH
DERERY S BT yFay A VA (EV) 71 8,
EV-68 i &3 En s, ZoH b, dE, RER
FERD B &, HMREVERE 2 ) FHEOBE 2L
EV-D68 23t S 7z BlAs ek CRIE 2014 4F) %
HZA (2015 4F) 22 515 ST % 8, Parainfectious
disease &L HELEI N T 5. i MRI 2T, B4,
BARAZE O T2 s i %, FLAIR Wi{§&1E5, M
MRI I CTHBEDOM AR (BRI 54 HREIC
b D72 % long segment), FFIZHIMA O T2 G M5,
FLAIR Hi{RE5 5, EE CHBERIROE R RD A
bNBHZENDL. Tbb, NATKE, stk
R CTHBE MRI Z2#0E 35 & &3, EEeEET
5 ENHEETH LS, WANYHRIETH 8 (http://
www.ajnr.org/content/early/2014/11/20/ajnr.
A4188.full.pdf) B\ 7-72& 72w,
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A, B LHORFRM S, TR AR ANT RS > 7 —/NER

RO TIHEIC L 5.

FEE 6 H %> MRI Hi 50 3 1 {5 C

/N Bk & ORI KR 5 75 2 58D % . 4 13 9 H @ MRI
TR KRB ZE TR L7275, /B3 FLAIR S5 5 & &0, @

HITHEH L7

9. DHE, THUAILABEEAE (Zika fever, Zika
virus disease)

DA B & A E & F B EGHE T T
TETH 5. 20-40% 272k, BN ANE, SR, KX
%, mELMREZAL. NRCELCHEE Sh
T30, KEENLTORNFREEEICLS L
BbNB/NHIETH S, 2015-2016 4£7 7 TV T
FHPHRNTE. CT TRIFEIZ B #li5E7 © AIKAL,
MRI CTHFR ], /N0, IR %2 £ 5 KoK
TR, BREILRPHE SN Tn b, ERER TN
NS TER TH 5. BRIV TIEICHR 9 D
(http://www.bmj.com/content/353/bmj.i1901) %
S Iz,

II SME7EMKERER (acute
disseminated encephalomyelitis;
ADEM) ( )

ADEM DR LW A IIEIHEL Tk
W10 NBRAVEIRAEZIEAT A BS54~ 201610 TIEA
PEREICIZ & TR T Zew, WBIRIZIZRE, & ¥
TR, ATV, KiE, (BGEEABGE R &
D7 AN ARG P HjHRE D 1~3 H R ICFEER
P L Vo TERD SR E D, TOBREE RARE
WP EROER % & 728, TATRGER FHiEHEED
BTnwl kbbb, FHEHIIELL, LT (F
BIHILbdHD) THREFNTHEELLOIREVER

12ABNCRY 3T 7 F VERUERD 5. HkER
L UHE, MM\ CISAE. SEIE 5 H A MRI T2 s
WS TR T A, BRI EHEEOREE
TR ERD L.

i E. HOMEFN GRS EZ O TS, B
hE B 2 W i BN E  (acute hemorrhagic
leukoencephalopathy; AHLE) & Xi¥NhCTw 5.

MRI T T2WI % FLAIR TOEE T2 2T 555
P - I FE BR PRI & 8D 4. FLAIR OJKEED K
bE. EHRPT R ERRREICEN S 2 L 25% <
FAERF TR IS RE 2ROV &b H 5.
RGBT IEH TR, B, UK, A, R,
Fifize LI2AONS. PLEGRFEHR TIE LIZLITE
WRBERS RV, BETEIER2S ) ¥ 7 RoH
BANREIRT e H L. mWEINLWI L L\,
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Table 4 SMREDE &

- JCS20 LL L (GCS10~11 LLF) OEikBEAAMIHAE L, 24 BRI L6 5.

1) 13EALIBIEDRETIIIAET 5.

2) % {AZFEFEB CT - MRI CRBOREASE S 5.

3) Mgt - WBLSE % SMORBATRE SN D, HAlEEEISER, 3 G ASE - ) o

RIFEH, O RPESETE T,

Table 5 [MRNAEDERAFRIEZVER O 11 L HE)

1. ACHERE % E R L 3 2
- BHLY Rye SEMERE
« B RO RACH B E

2. YA P HA VA M—2 T TRNEREL T B

- AEEBEYENAE (ANE)

- Hemorrhagic shock and encephalopathy E#: (HSES)
- BERNERR R, OYF AMERNREIE R Rye-like syndrome

3. TR AL Z M) WA (B HER S Y ERE)

PR AERBAMENE, CAHPEEERE (CARPRROER & SRSV RRRAR T & Y A SN

jiE, AESD)
4. ZDE D DEANERE

- PRI KRR AL & AT S A BN 2% - JlidE (MERS)

- Daret SEMEREIC A BES % BE

- BIEAA CERMERIE BB (A PR3 2 i

- Z DI D DNE
- S EANBE D

¥h H OB CRE RIZRYT 2. BERGER T
LTl Ze v TIWI &S 58, B H~1 4
EEORBTHETLI LN DS, HilLztk) o
W FPHBARE XS (AHLE).

III  SMERNAE

SPERRE DRt — S 7B FT DS, NEEENN
JEBET A FI4 2016 DEFK % Table 4 1T5%
. FWTA R4 kbl WHFMIZAMT
[ HE PR 72 FESIE TR 12 X AR ETH Y,
IRIJIZIRIT & A DG ERAGEICHFE L, SMEFIE
L Ok Er B L T2 EERTH L, L3hT
WA (Table 4).

INBINCZZE L, BATRYIE 7 A VAW, ([~
JNVI YW, HHV-6, @ % 74 )VADIE) 2P
DRI T OIIEIXAE] 400-700 Fl & S TWAH WD

FTATRYEDTRIFNC & 55040 L, HIE O R R L
MDD B, Table 5 /MR EVERAE B A A4
N4 22016 12 & 5 ERIEH A2 RS 1.
JEBEHIICIX, AESD (29%), MERS (16%), ANE
(4%) DIETEZVE SNTWAD. PHEAGERAT 44%
ERTIEDBHIOTBLARETHAH. T2, WET
BAFIRANA LN VDS 2MEMENTE SN S D

10

DTIZZV. 4 ¥ 7 VI Y HiE MERS, ANE D547
&G & L T% £, AESD D47 G L LTIk HHV-6
A A%Y

T {5 T D BEE DS DI 0 b J5 R 4
ThbH. FREMN, IHERRETE O EE 512
He~T T2WI/FLAIR Hi{ TO FRFEAE 523 H 212 <
WOITBPERRE DR TH 5.

1. TOWhAEBRRSMRE, —HAMESMRE (=
MRS OBRMIEEEET 2 29 % 2 M4RE)
(acute encephalopathy with biphasic seizures
and late reduced diffusion; AESD) (Fig. 13)
AT wRA EEMH I 2EEHBOT VR

ADT, —HERRFEENNET 55, 3~7HHOIF

WIHATS) EREBEMOBINK T 255 s 3 5.

D7V E I v s X 2 BEREDSES L Twv

B e E TS, FEERGEEMAIE HHV-6, 1 >~ 7

VI W7 AN ZADHEDNL . HADZVERE D

HTRHZ WV (29%), “FHERIT 1.7 % (FU>E 1

%) THhaHW, WRKIZIEE 1, 2% HO CT, MRI

LIEHR 7225, 3~14 9% H o MRI 56 30 i {5 < B2

TH’E (bright tree appearance) X FZEIZHEF5 %

R A, HFiEFEPEIZ 7275 (central sparing).

ZHLIRE, WiEHEE, BHTAZEICEMIZ & 729, ESD B



Vol. 33 No. 1, 2017
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D K20 FAER 2 H T MRI M Sz, T2 iR mi% <l
ARBHIE 728, JLHCRTIER CIMM AT &L AT OB E THE
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MRI JEHGRHMA BRI T, BRI ARORE
e L.

DIERZ7R LT, MRI T bright tree appearance
BRVIEBIDS D B, HHEEHEL L T v, Ay
TRIZEE R0, AN TPRELILIEART
HbH. FTHBICEBIIRIEASEST LA
WD BIEBD D 5.

2. MU ARREZRT T HBRERK - RAE
(mild encephalitis/encephalopathy with a
reversible splenial lesion; MERS) ( )

FEEMR 1AM DINICRE S8, 178), kS,

FERE 7 &CHERE L, P00 A 4 I SR KR

BaxAhbA, TO%1 2 HUMNICHEREZ < ME

5. BERTEIAHTH S, FEERBEAERIZS > 7

WIUHFTALNVA, RWTHEY T A4 IVAHBL N, N

W ZMREDOH T AESD I2IRWTE {, FI5IE

AEHIL 5.6 B TH 5D, MRIILHEGRF BT, M

T G il 2 B R K el A B A%, 2 0 H LA
WIZTHIRS 5. I R 28 DI & i S 3% <
R 7% EICRFEE T2 AP HE I Tw5 12,
ek, VRN RS L&A D E A, BUTA
MPABEO R RS IE, 5 b AdidE, iR,
Charcot Marie Tooth J5 7 & Fk 4 B THiiE S h
TH 1, reversible splenial lesion syndrome & (%
T, 4T UFE I OIL s m g & 45 5 A%
HWNTHZ A Z LIZHRRE .

3. SMIRFEMANGE (acute necrotizing

encephalopathy of childhood; ANE) ( )
FEEEIED T A W ARG TR e L CRERR L NV O
BT &R A2 2%, CT, MRI Tl #ik,
ZAEVENIRZS (FRICHURINE) 2 h 5 2 L 2 il L
T5 EHOHFA MHA VA N—LARBEEGTEHEE
AHLNTWAS, FREWHERIEZA 7 Vv oA
A, T HHV-6 3%\, /NEO 2 EIREE DT
4% % 5, FHIRAEERE 3.3 % (FFYLfEi25%) T
b5, HE, HE, BE»SO®ENL V. CT,
MRI T IHRIRZE L5 T, CT TLEHLERDE
W, FH PHASECHZIN, MRI 5 B 3 i {5 R P o =
75, T2 Al {§ TH.LOmWEE S & RO &EE
Ee RN I AN i L = G S O N K 2
IR, ANRBEREIC DR EE A L. LI LIERNIE
ERIERT 5. BEROZAT0 4 B0V AW
PRI N TV B, E P& EMBEANPHRILIA
RTHh5.
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University, Brazil, Prof. Maria Fatima Vasco Maria

EASTH]) (i< w2 L E 9
X #

1) Leypoldt F, Titulaer MJ, Aguilar E, et al.: Herpes sim-
plex virus-1 encephalitis can trigger anti-NMDA recep-
tor encephalitis: case report. Neurology 2014; 82: 2041.

2) & AW KR) HRRGYE 2 980 5. WU L )E, 2014,

3) Hashemian S, Ashrafzadeh F, Akhondian J, et al.:
Epstein-Barr virus encephalaitis: a case report. Iran J
Child Neurol 2015; 9: 107-110.

4) Barkovibh JA: Epstein-Barr virus. In: Barkovich JA,
Raybaud C, eds. Pediatric Neuroimaging (5th ed). New
York: Lippincott Williams & Wilkins, 2012: 1015-1016.

5) Verma R: MRI features of Japanese encephalaitis. BMJ
Case Rep 2012. DOI: 10:1136/ber.03.2012.6088

6) WS BET, WHE AT, A AL—, Ml WA LR
R CHURALIRZE % 3250, Z OBIMBI K EIRZ % b7z
EB 7 A4V ADRNEO—H. H{&ZH 2017; in press.

7) Takanashi J, Miyamoto T, Ando N, et al.: Clinical and



8)

9)

radiological features of rotavirus cerebellitis. AJNR
2010; 31: 1591-1595.

Maloney JA, Mirsky DM, Messacar K, et al.: MRI find-
ings in children with acute flaccid paralysis and cranial
nerve dysfunction occurring during the 2014 enterovirus
D68 out break. AJNR 2015; 36: 245-250.

Aragao MFV, van der Linden V, Brainer-Lima AM, et al.:
Clinical features and neuroimaging (CT and MRI) find-
ing in presumed Zika virus related congenital linfectio-
nando microcephaly: retrospective case series sduty.
BMJ 2016; 353:i11901.

Vol. 33 No. 1, 2017

10) Krupp LB, Banwell B, Tenembaum S, International

Pediatric MS Study Group. Consensus definitions
proposed for pediatric multiple sclerosis and related
disorders. Neurology 2007; 68: S7—12.

11) HARNEMEY S (B), NESMERAERSER T A 74

VIRERBSE R DRAMBEZK A K54 v
2016. I : W& AL, 2016.

12) Takanashi J, Barkovich AJ, Shiihara T, et al.: Widening

spectrum of a reversible spleenial lesion with a reversi-
ble lesion with transiently reduced diffusion. AJNR
2006; 27: 836—838.

13



@ =] 24 A st
mlf(((m fﬁn‘;’;f“;’ﬁiﬁadgﬁ 2017; 33(1): 14-18

© HA/NE g

% 52 A A A NERSHRF ¥ HES ikt

|

¥

3" SrFartIr—14&Y

LRI H T 3 RERERAEMAEROIRXR—NICU AT
ERTOLS>6HZA M ATZ7 1« L EBHAFEEIC
i 2890

AANRFAEERE v 7 — NS

New protocol for resolution of meconium related ileus (MRI)

Saori Nakahara

Department of Pediatric Surgery, Japanese Red Cross Medical Center

Meconium related ileus (MRI) is an entity of bowel obstruction described by Kubota 1995 that
mainly occurs in extremely low-birth weight (ELBW) and very low-birth weight (VLBW) infants. To
resolve the obstruction conservatively, application of Gastrografin® enema has been reported effective
and successful to some extent. But the safest and most effective protocol of Gastrografin® enema has
not been established yet. In 2014, we reported a new method that monitors the abdominal pressure
during the enema. Aiming not to exceed 50 cm H,0, all patients but two who had Hirschsprung’s
disease or ileal volvulus were cured conservatively within 10 days.

In this paper, we reported another improvement taking advantage of use of a flat panel detector for
direct digital radiography which enables detection of more than 200 pictures with a single cassette
continuously and visualization only 1 second after shooting. In this way we can see the point of
reaching Gastrografin®, and the extent of colon dilatation in real time. Now we can perform
Gastrografin® enema without changing the cassette, stopping the maneuver, waiting for developing,
and stress of iatrogenic perforation.

Our new protocol of Gastrografin® enema using monitoring of the abdominal pressure and a new
X-ray device will be helpful for resolution of MRI.

Keywords: Meconium related ileus (MRI), Gastrographin enema, Extreme low birth-weight infant
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What I learned from Pediatric Surgery and

What I want to pass on to young pediatric surgeons

Akio Kubota

Second Department of Surgery, Wakayama Medical University

For two years before I started my career as a pediatric surgeon, I majored in Nuclear Medicine and
Radiology. Until I looked back on half my life when I chaired the 50th Anniversary of Japan Society of
Pediatric Radiology in 2014, I thought the two years was a detour to pediatric surgery. However, while I
looked back on half my life, I noticed that the two years as a radiologist was not just a waste of time, but
gave me a radiological point of view to see new disorders.

Lots of neonates with suspected Hirschsprung’s disease (HD) were referred to me, but in most of
them, HD was ruled out after a manometric study. I wondered what they were, and reviewed their plain
abdominal X-rays. Then I realized that they could be categorized into three patterns, which I call
“Benign transient non-organic ileus of neonates (BTNIN)”. I encountered a few cases that on X-rays
can not be categorized into these patterns, and eventually they were diagnosed as cow milk allergy.
After a prospective study, we recognized that the pathogenesis of most cases of “BTNIN” was cow milk
allergy.

As the survival of extremely-low-birth-weight neonates has been increasing, the incidence of
meconium disease (MD) or meconium plug syndrome (MPS) has been increasing. The small intestinal
obstruction had been attributed to sticky meconium or meconium plug per se. However, after closer
observation of contrast enema with Gastrografin, I knew the meconium was not the cause of the
mechanical obstruction, but the consequence of functional obstruction, or excessive water absorption
from meconium in the stagnated small intestine leading to formation of sticky meconium and
secondary mechanical obstruction. In 1995, I proposed a new concept “meconium-related ileus”.
Nowadays, the concept “MRI” is widely accepted in the field of neonatal medicine.

Acknowledgement: I am deeply grateful to Prof. Hitoshi Yoda, the organizing chairman of the 52nd
Ann Meeting of Japan Society of Pediatric Radiology, for his kindly invitation to deliver a special
lecture at the meeting. It was my great pleasure and honor.

Keywords: Cow milk protein allergy, Meconium-related ileus, Meconium Disease, Hirschsprung’s
disease
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(Fig. ). 7Y 7/hRARFATHREL, HEEIH
F L7 20k, FREREAROMESICL) AE
PHSHIEM 2 ORE A EARAE - M OIEERASIK Y, oy
1 70 SEWALRE D BHIE b FRERE D M- 722 L &, 3D-
CT DRI K L7272 DI FE R I ED A ¥
TR L.

INRAFHEE % L 7253 5 /N B & TRO DO
Wt e SETHEE LA WRINEH 747270
1BI%3E L L7228, /NEBGHREIO KT [ £
TUZMHEERS @ dyscoordination TL . BL L &w
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Fig. 2 TLAYA Y CBRBEEHOT7 LILX — 4R
a: A% 63 HH, BLM RiEOEH, FEERM. b BLMEE 2 HH. SEONK

fEEr R L, NTIREPFG SN,

HER X LG 2L C LR Y 7 “reversed bat wing sign”

ERL, TUVLVEF-MhigLBhahsz. c:5 HH, MEEBOBREIEES 100%2 L7
DS, RREEFBEN 70 B L %5720 T, ECMO # BB L7, 5 HHIZ ECMO 238t T

&7z d e REIES <, BPLREE L 7.

DHNZW.

TT L] Ewvbh, [1Tw] E&ER7-2ENDHVIL
7o B XKHRZE, FRBINICD 20 5 EEL
RETLZY., BHOOMEARS D) T L72AS, &
WERIOFREZ ZHWICRET S [2HvI) KA
)72 hwv] LW LA (58).

[ 2501 7 BN & 5 U 72 5 IDE PR A8 S i oD — 1
&, KBS BRET R v & — O R H
BV ho oW, T@RFD SIS TV EH
HAC AL A (2 7 o 72 ME— DR LT,

FENPE ) > EITE A R LERE IS Y N —
WA= BRI T VA~ A ¥ v &2 {FTS L
F L7220 (GOHICHERH -7z L BnE ),
4 [0 H 0¥ 5-1%, WRIRESZHICE/LL £ L.
3T S BHA O HAF RIS ED W XP T [ (7
LASA v HB51285) TUVF-Mik] &%
Wranglzz, 7VVEF—Qligk b2tz Ryy)

WM TE 5 L%z, ECMO 217w, HdisLF L
72, HARFGAE OB WL “reversed bat wing sign”
72o720T (Fig. 2), TDHIDsign ZEELT L
7205, RERDTFZLZLIIMRLZNTBY 9. [k

Atk 11 20 A OIER X M5 E TRE I IR

FBHE > T3 SV hs | ] 2o TCRLSED
NIHERTF

III RR{EESEMEEAZEIE (meconium-
related lleus: MRI) %#i2IEd 3

WENETE TR v & — CTIRRIL oM - &I A&
HIROKRBWEMEEZZ S ETWZE T L.
% { BTG ERIERRE (MPS) T, AR bu s F
7 4 ¥ OuElhn TR PR S W TERITER L £
L7223, BRMEDN B \CHAFTE S 2 W5 & IS IRAF TG R 1
EIEZRL, Az lls e dbdhh LA
178 “meconium disease (MD)"# % \iE“meconium
ileus without mucoviscidosis” & -1 2 & O TL
72, RILOFEFIZZ TV T oD LIZRIEFL
7z. —2I&, MPS & MD 3O, TR,
PRAFIIEHISH T 2 RS D PRoMh gt L > TH ik
AT EZRVHEREL7ZEWARY LR RS BHET
HHZTLTT. b9 —2l, [EHER T caliber
change 3 #&1% T HO MR AR O AR & BIFR L

21



H AN R r MRS

a : microcolon 78 5. FATRIB NI % 528 % A%, caliber change & Bl CH
D, WENEHEOEKNICZ>TWAH LI IZIER X%\, b microcolon o 5. 0]
I3\ caliber change % 72 525, IRl OFAE L IFIBIMRTH 5. NafEAR A3 2B P 28

DFERIZHE>TWAE EFEZ L.

W ENPLIELIEHAHZETLEY ( ).
JGEZ Db O EEMBAZEO RN TIE 2 <, WEE)
DRABEE PN LT B IRED K5 A3
WIS NTHER & LTz RISz d o
72eEZ2FE L7 FEE, BRHWXEEIKICRS T,
INREHRRIE X 2 0 Z 2 2GS W T TS D
FEPNTWDLZEZMD T LY. I DNiEL
[ B R P ZEAE | & 40T, 1995 4RI [
AR EE0, 1997 412 [/NEAE IR L £
L7z, R ERAT R 1988 4RI BRI THEFR /N B i
W e HERE] 12, 2ok, BN THE [NE
HEEFg N, BENARER B O 9 BRI 2 [N JEAt
Bz, By 2 ATV Y TR & O &
Eur J Pediatr Surg™IZ#i5 L £ L7z, 2011 41244
T Meconium-related Ileus (MRI) & L CTH i
WY FL2®. EiE, Zoflar [ra=v2al
WA Ly R & L THRMICIEE L 72 D3/RNES
MEERTZS572DTTY. MRI & 59 MaxFHFoODIZ
SR E T RASREMICEE 2 X 2 L Cwiz0
TY. 4H, ZoOBEIENTIEHARRE - /NN
NEHEDOHTIL ZIFANLNDDH Y T 1617,

IV [RBMEZEFL (focal intestinal
perforation; FIP) DixHAR

e O ISR % & ORI Ll < IR R Pk 2
fL (focal intestinal perforation; FIP) %% NEC & i 9

22

WERTHDLZEXZWSPIIL T LW, gILE O
PRI COMAOHWASFE I N T2 LE 2, FIP
FEBNE 3R THESLEBICEZ % LT, €050
AR FIME 21T E Lz, ZofBE, 2iliom
JEAERMICKRIEL CWwA I LIZAD&E LA £
COARIEE, RIAE OB 2B D WED
AHAN 7 F5 & RVER T R TR Z % &
FEZF LY, RIEOBEPEE ORI X #E
T, #ZILATIZ gas-less abdomen #2 L TW5A Z &2
SAFEFEL72A, FILOBERNIZHET LT 2 H0;
FIEL TR IR L7z, ThEDFH
VAT DA & BRI AET A D EE X T
W ( ).

V BILD2aXTIV TIRELOERE 2
T3IIWITFLILX—

FAE 1992 4F IR ENT 7 R 7o LB R
VE—DOHERRAICRE L, NEARE D BT
F L7z AEAF Z BT AEVEEPETEG L
FIUTZ S WIS, LB SR & A TEBIL
MR & BRI D ) 9. a3z
) o/RBAFHIZIZE LY 2 ATV Y N (H
W) DEEONIBEESADVL SARBNMINTEFE
L7z, BHWEREIZEWTokEZ LTLOVEL
7oy, AT HBEIEIBHEIEF F UICE-TWS
DI, EIEIM B EZ R T DE) TL .
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Fig. 4 [REMBZEIL (FIP) OIEZREHM X F5E
a5 AL, Air-less abdomen Z7R ¥ . a': H WO WBEHM X B H Ol
Bl), B4R oLk L hair-pin sign, fixed loop sign, pneumatosis intestinalis 7 &
WP A 29, b F—EROH 8 £ H OREIRHM X $E L, B I L7z
HANEL T LY, BEOIRIIED R . ¢ HH, 28K G (1) 23D
7o BRRBHEANC X0 R E SRR L 7.

Fig. 5 [BEMBZFEIL (FIP) OIEZpEHM X §5E
a: % 2/4H, air-lessabdomen #5279 5. b: 124 H, EHBHmEZE L. EIHM X MEETHEO T A%
HRDIDS, WIRIIBETH L. ¢ B 13 4EH, 5MBEERDD. ZADA> TORWERL BT ICHET L7224
DBADZ LI BHMT, AHAZEEEZBI L, BENES LA TS Z LI o THEIEZ 5 & v ) G
rEMHF AR E DS,
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Fig. 6 EBEILZ 2TV FRBLEREZE L ZRE—EMIEREMHZAZEE (BTNIN) OEEREHM X R5HE

a: EFERIO BININ & S 7R (23 AHBENE) a' tHBE GBE18AHLN) LERTE L.
b : &Aoo BININ L2 S h7zEw (5531 LR, bt HW (B 18EHBIR) LEMNTE %
W, ¢ il BININ &3l S zEm GE40E0BIE), ¢ tHW CGES5ADRE) LEpTa

R\,

H 9% % B8 i W & NTREBI DS > o 7o S RE T e i
LV —TIRRICE SRS 72DTTY, BErHT
PHBIEEBBEDVBR Lol KZ o720 T, [H
MEEVTHAEZINTHWAGRE SNDL I DONRREIX
Voo ill7Z5 9 | EE)BEMERDLE L. 22

24

T, HWMRERZ E L, BT HIWD R E S NE
Bl F DT, EREZZDOF T [TRE—#MIES
B VEREHIZEAE (benign transient non-organic ileus of
neonates: BININ) | & A T L F L 722020,
BTNIN O HRHHE X MG FE, Rl etk AW
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Fig. 7 FFEEM BTNIN Z&Hh 7-5ES (FES CMA1)
a: JEERMAL X B E I ABERIC O REBENC L 0 HEIC L B TIZE S
v WERIVMBIC S AL N, SRHEEEZES . b EREE T, R
W2 B3R D narrow segment b R\ AY, RHAIZHNMEEAR LD D,
BTNIN O & L CRaMBIZ Sz, IV TLLVF—Tho7

REMEASE .

Fig. 8 JEEEIM BININ 28 Hh /% INIF7LILEX—EBMSh/A-ES (FEF CMA2)
a: PRI HAH X BRE LTI BININ 2 5Eb - Efl (58 28 ZEH B ), b @ M & OMIE % T caliber
change Z#H 5. ¢ HHEZO RS THEOBATZ RO L. HLHILMHEEYET, 3016835

DLST TI VI 7LV F—L Bz,

kL, MMELH—IZIEL Tw A eRER, FI
T ALER LSRRTER 2 23 545, /M oikikidE
FEDKE A 3 X O A3 Fi L PRk L T B 458
Al (Fig. 6a—c) ICKBITE T L2A, fhoild H
WEOEBIIEEET L2, LarLl, Thbofih
WKHDMTEELRVIERI S REBRL E L7z, Fig. 7a, b
IHEK D BININ E & Rz LE L
A, B4 2580 2w, JEER BININ

&L CRMBIZ LERITY. Fig. 8a—c i3, JEEH
WX MBETIE, BININ 25EbiE L72As, #
155 T caliber change & [E I A Ui I BEANEE 2 R0 72
72, BININ ZBEMTLZ. HE % 2 THE
MAZITWE L7225, HWbHESNTE L7z il
720 THEARIZERPE U 72 2 o 72 O T AL 2E N - B
AR L7282 A, IVZTLIVF— (CMA) H%5E
b /z0T, F2Ix3 % DLST 17\ CMA &%
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WrehFE L7z, T ETBININ &RICHA TV
FEBIE CMA b Lz e # 2, H W TR
SNHEFI O BTNIN OB Wi HEZ H 9 JE B % it
G LUCHimEMEZITVE Lz, ZO/R, 26 i
FOBIZSHIRT, &) D 17 BlEF)s CMA & Bk
SNhFE L Sk, FrERUNC H WERZ
ETHBREEBEDLZIECMATH S Z LS
MNeD F L7,

VI 550 B BA/NERESHRFES

2014 IS HA/NERS S 2 TR S ETHE
F L7225 ALLBBES0MAES720T, 50 FFERL
SEMESRE LE LR FT—~F i) &L
( ), TRELEICEWZTO Y S A ERHA
F L7z HERIEEEIE 2 T, 1IN ROHS
R, PRRBEHISEAE (GUHIR RS RAG T Be U R R
) 12 [ HARD/NRISHRE S 50 DR | 235
LW E T L T2, T A G TR
4% @ Yutaka Sato 5G4 12 “Acute Abdomen: When
to Open the Pandora’s Box” & # L C, 2WEIEIE D

2SO FANWEHRHREZZEMER

HE :2014F 6 A 278 (&) ~288 (1)
285 HFERKBB (MWFER— T IVEK)
2R EHRBRE MRLUAIENRZEZHNR)
HHME  BAONRKHRES 50 FOESE  FREE (TERABXPZABRKRKHKRE)
Acute Abdomen : When to Open the Pandora's Box?  Yutaka Sato ( University of lowa Hospitals & Clinics )

The 50th Anniversary of Japanese Society of Pediatric Radiology

26

BEWi /Ny IO A TBHELWAZEF
L7z, YU RYYAE, WESH 2 WL TR
B HRET L/NER - ANESEHERD 6 2D 7 —
<EY BFE Lz (1) BVEIEE o &k W—

HRIZCTZEZoNns2? (2) #HAalR - AR
@ Neuroradiology—#it DA, (3) /NEZE S
HB—CARKICZ A%, (4) Je RV
BEOH L WS L mEZw, (56) LRUEEOIR
RERZ—45 L Inhhr s, (6) MENE - I
x93 % IVR 560 C L7z, §€3K @ Film Reading
Session (3 “Pediatric Radiology in Action 2014” & #
LC, HAROBUSHFE & /NSRRI X % s
TOWEA Y77 Ly AEHHLTWZEE L
FrFarkIF—3b, NEBEHFHER CREEL
Mz 2O BT g L7z, (1) MRBRAROHE
T A EFEREDLS B~ x v —=T L (2)
/NE CT #IE K —HARDOBUR & b o FiET L.
NSRS R OFERITWR M EE AL R O T,
Ba Lo NBITHH ) TENTE ZRNAIHEL
ThbeEz, —BHEIETRMELIELA 2
g, ZHWIHMEEE T3 on the spot TEWE AT &
52 EITHTIIRERB OHRYEH 5 DT, KA
=W 2L TBWT, WOTHEITH S
RHBEVIHFIH LD F L7 54 HOILEDLDH Y,
)5 3 ERES (EE) 5Tl BELAIHA
WA R 57 L HALTED 9.

INEBS R R T ERE ST TW2720nT, T
ANEAFE D HES I ZN RO A L ) o T
HOWHBRICH A L 2R L L2, AWIZIE,
NIRRT E LT/ R IR 2 R B
Wl 72 2 & A3 L Vi A 0 58 B R R R BT LS S
Vol BoTwnE Y. [FARILEERATWE
bl N =1 Al ) Rl e e

%5 50 Il H AN M S 2 T S Tnwiz7e
W BRI ER 40 FFEER IR R T, BEY (i)
B o 2 EEIEHLCS [NESNFIEO $ b ) E] T
E W EFREBWRITTWDT, HYIRD K-
T IRENEBEHR] X)) haE#Ez Lizwvwe
BoTB)ELA LaL, 50 HEREDZOIA
W70 7T AN% L, IEHFITFHOE LA &2
A, 52 MM TEV S X 5 % WiEhEE
WO Z 2, —HEfo7z [RAE/NEREHR] %
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Progress of diagnostic imaging in perinatology
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HE MW E O MBLENE, BIBICEE» D 2 0
B MbIENTET, AFhbuaokEIEeL
EHFOM LRI DR o7z 1970 FB IR %
gl L7 E ks E s iR B C v i 2 5 &
Il o7zZ 8I2d Dy, RIEBEROMEE LTH
bbb &)k THEFOHEFIIRESHEHZ
bz, 5%, BREZBHENL 2T TR, 75
N TOEHRDOTRIZH 2o T 5.

CCTIE, RSN & AU JE RE IS BT
% WRZWT DA OV TR T 5.

I RS EEEE

BRI 70 — 7 % 4T CERT 2RI
fEZ B TIED 575, BEESIEEEZ @S 2
7 b\ Tz, FEIHERBIC I T o FER 7 {5
BIESLNZWVE WD REND H.

BT a—7 o/ RRIC L), BigdE vk
2 (Fig. 1) RIS o 72, SV I
Tu—T7 xR BENICIHA L CERYT S LT, BEED
WEERZITTIC, A HErOBISRTAZ L TH
WEEHEOBEEE WS Z L TE, HiRMH O
GO 2 WEAE 5N 5.

R CUE, AEUR 5 8 T 7 & i WL OHAE) % e
RYHIENTESL. T, MR 12 BRI HEIESE

28

FED & ) HE LRI RFEZZM5 52 L HTHET,
FRHEMEIZL > TEERLARIZH SN LY
Hbd5.

({1

II RETEREXI7IU-Z=7

BE WS WEE 2 IR IR OB RE % HAER
B E M, BN - IR T A LIk o
T, WoMmrELITICTALY, BEEOIRHIESL
B LB L7252 TEL. LAL,
JE IR DOILRERE 1X T X TORRIBDOTRTOHEMIE
ZHWREMEDSDH B 5, MAERHICTRTOMERICH L
TRCOBRBEFEOHELYF = v 735 LITHE

ER

1 EIRA
WEYRPRA - READ
RE. FEOME

Fig. 1 &
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Table 1 RRRROTERED

1. ERNICHERMBHOLESRIBEVESR
R OB AL R R B R I ER OB T T4 R (N5 TICHRICE S T RERMEN VI 2L, R
TWOFPFRICKRE LRAEZELEWVE ) LR

2, HAERZHCTFROBEIBFTZIRE
WAERTZW SN D 2 L2k o T, WY R WiER R 0T ORI, E0) Z2H A R GH O GRAIC X - TIRIRREGHR) oML
Ml GAZ EHRIC R YD, BArR o R LR R O R - AT & 2 5

3. BEEIS BN LEE
BUEDQEATIIBBET A EHTE Y, SIEM R R

Table 2 $HIR 18 B~20BICH T BREFMERER IV -2 TDLOOF v VIEBAS?

LX) 1 LX)V 2 LX)V 2+a

28 1 P,
B 2. BPD (JRSHAMEER) (EATURIE B 470 1. BPD (JRSHAMELE) 1ZATUREHA 47> 1. BPD (JRSHIARAE) (EATHRIE B 47

3. BB PR CREBGRE RO, 2. BHIHEITIH CNEBIZAARRRCRE G E RO 2 20 FEEREITI N IZ A AR PR CRE 5% B0 2

4. UABAMCZE T 5 RF G2 RO VA 3. BHFAMCZEM T 2 BA{R A BB 3. UHABAMCZE T 2 RR G2 RO VA
g 4. USRIV 4. VR VHh
Mk 5. DEROMEIIFIFIER THIZAICF > T AR, 5. LIROME & il /E1C% > TV B A 5. DIEONE & id I H > TV D

6. KAV LED 4 DDREDHERTE 55 6. KALHLEORE EONT ¥ AT RV, 6. HATLHLEOREEDONT Y ATRWAH

7. BAWEPIC S 1% B e 7. BRI B 1% B0 e, 7. BAWEPIC S iR RO 2
PNIK:s 8. KENR & MBIk AST £V HRISEIT LTV B % 8. KBk & MBIk ATZ £ » RIEFTF LTV B2,
3 9. KWK & MBIk > K =X &0l U 2. 9. KEIIR & MBIk D> A S (&[] 7.

10. KEIRAE 72 0= S FATRERE TER 5 5
11. WiFRAA % < &b 1 RIBEOFICHA L TV 7.

M 8. WhAAEMICH 2 10. Hha2skiicd % . 12, HHas i d % .

9. FNa, Wbk, MRFELISHCTENLIG % B RV A 11, ©Ha, BEbE, MRFELSHCTENL % 20 22 v 13, Wla, BEbE, MRFELSMCTENLE D v

10. JERE (BEER) 22 SIEER OB % R e, 12, JERE () 20 SRR OB & 260 22 e 14. JERE (BEER) 2 SIEER OB & BB e,
B - 13. Atk & AR ATV B % 15. Mifk &g hs R ATV S
Bt 11 R LB R v, 14. 5, IS 2R & BB v, 16. b, BRI R e Bkt & SR T e,
W 120 TH RS OMBEDHERTE 20 15. T4 % RS OMEAHERTE %A 17. T %R EOMBEDHERTE 220
FAK 130 FAGEZ RBEAIERD RV 16. FAKEZ b LD RV 18. FAKHEZ% b#EA L RD RV A

- LAV 1 2014 4R AR ERHE AR A R EMER SN ER &

MR L7205

S LNV 2 HARRERME AR R R TAT [ ANRHHE O BRI ] 1238 S N Tw 505k
SNV 24 a L)L 2 ISHRRIARIRGE VDS & ORBYIRMENT (Mi72) 2% &5 2IHE 2R 7205

FNCIIATTRET S 5.

G R DT REELE 3 Ak 4 20 b S B 75,
FHROBEHNS Table 1 DL HIZHFHT AT LT
&50. ZomT, MEMZHPAE#RR2L3 %
HZERNCRO U &2 HIZ, ks 7215£<
DR EMNRIZAZ ) —= v T ERATw, Btz
it VB % et G U i D RR D RO IR L2 B L 72 DR Rl AR 9%
MAEZIT) L VI EZ BN THD. ZDOAY
==Y 7 OFFICE LTI, 2005 FEICRES N
HEDEIIZ LA ) —= v FEFHARERGA
BEZOEMELZHETEMOZLODTF A MO
2011 SRR PICER S, D%, 2014 4R, 2016-
2018 4ERUC IR S Nkt F T b, 2ok, &
PRSI 5 4 DI CEG BE 2 i 22 kT h
5. LaL, ZNUENCEMEICR > TWDERA
FHEDZ L, BRERREFE A7) —= v 7% {fT>
TWhWiigtd o 0, BEEMRAIC X2 HAEFZE
DODREZG D> TR A% L RV ONRERT

5.

Z 2T, HAREREAFFRTIE, BlE RBEE
BEHAZ ) —= 72 L TRV TH
HIZIHO BN S L) IC RO F ik R b Lz ik
MG L, 2015 4EICHER 18 1 ~20 HOHEREF = v
ZIHEY, 2016 4 I2HENE 10 H~13 8, 44 28 A
~31BICBIT RS = v JIHHYZ AR L TV 5.

Table 2071%, TNOEOHTIRILIERREE A7) —
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