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Pediatric cardiac MR imaging with current MR technology

Atsushi Takemura, Akira Suwa, Yasutomo Katsumata, Mitsuyo Matsumoto, Kenji linuma

Application Specialist-MR, Application Support Group, CS&Operations, Healtheare, Philips Electronics Japan, Ltd.

~ (Abstract) *

The non-invasive pediatric cardiac MRI study without radiation or contrast agents has been
of much interest recently.

But as for the pediatric or infant patients, it has been very difficult to obtain satisfactory MRI
images due to their higher heart rate (about 100bpm) and small heart size.

We can provide many kinds of receiver coils, so that the best coils for pediatric or infant
patients are available.

As a result we can obtain the best image quality with high signals and high special resolution.

In the future we shall contribute to the common usage of pediatric cardiology by means of
the outstanding technological advances of receiver coils and other specialized applications of
pediatric cardiac MRI.

Keywords : Pediatric cardiac MRI, Pediatric’s surface coil, 3D volume data,
Functional imaging, Flow velocity analysis
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The development of whole-body 3T MRI
—Its utility in pediatric examination—
Hiroaki Yoshimura

Marketing Division, MR group, Siemens-Asahi Medical Technologies Ltd

(Abstract ) — : - : S

Recently, there has been a great increase in the use of 3Tesla (3T) MRI in Japan as well as
foreign countries, and the installation of 3T MRI exceed 200 in number. With that background
there is much improvement of hardware and software in 3T MRI, and the Multi-Transmit RF
system which may resolve 3T MRI's problems has been built and launched into the market. We
can easily use 3T MRI for whole body examination and acquire high resolution images with high
SNR, because there is much improvement of the B1 field non-uniformity and specific absorption |
rate (SAR) management. (In this article SAR means the electromagnetic radiation absorption
rate.) Especially in Pediatric MRI examination, SAR management is the biggest problem.

In this article I describe the future of the new 3T MRI, as well as the new open-bore design
magnet and “Multi-Transmit R system” which have improved the B1 field non-uniformity and
SAR management.

Keywords : Computed radiography, Dose conirol, Contrast noise ratio
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ARG, Brd s SRR ORI & 0 S A A
TRz W THMEF AL D, NED XS &
A R L DT N=dURY: Wt G il [L1 115 B e
Th ks,

FEFRYE (dielectric effect) IZ2WT

SENG A R A WK & LT, B R A
(dielectric effect) A3 G5, IR B bk
ORI TR 2 AR EW GRS & D,
W R (S ORANOEE AN s kE &
WK &b, Zdud, LRk - TRl
ZPET B (eddy current) 3, RF & —IL
FAL CUREHMEPEA S B B) 5| 23 HT
hHEEZLNR TS, THZHARLZ ENME-T
WARENZ AL TR, WEFICMRIFGSOIC & L
TIRB %, syl LT, ks b g
Bkl FAEFL, Wi orE e |
FEEEEBTATH B E EhTW A,

{miisReh R (conductivity effect) IZ2WT
MR A BIF E, B AR & 0 RS Y
M mh. LkoT, WARIZEEO SO O
R LN TR 11t/ 80 1 1 R (A e
PO IEESARS R E < A D, WUy by
MIEWR E 5. SARD FHAMA Z(2E, 7 a—
TA4—=HA TN ETHFBIELPLI—-1L A VE
B TEEVW ML SN TELD, WTh
MGG O S HEE T 2 AN A D Rtk &
N3t 7=, 220, w0 F I A 3w b
RFY ZF A1280D, REALZADE — 272870 — %
THARF/VLZERIZL 5T, SARE NIF3 2
ENTEE o, YALF T ATy FRFEV R
7 A L0 PERREAE LS LEREY 10 % D SAR(IGHE A T
fit& 4 % (Figd). SARG#HHRHAOERTIZL T,
O AT E NS BTG —r v 2
L TRkELNREZRS, wLF 7R3y
FRF Y 257 A2k 5 TSARF (KT 5 Z & 440]
fieTdhid, MUZB T2 S MRIZEWT
WGy — 7 v AOFENNER R E A0, R
O b ANa2Z e TE LB 5,
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TNFIIFAAIY BPRFYATLICOVWT

5 U7z & 4, S i iy MRTSE I o 55 1 1
IS 20 dh B0, O L %
T E LML LT, WBF v v 2ARFRG
VAT LANBHE IAFILFTVAIy FRFV R
Fold, 2F v VAARFRELTHEE L THD,
RFGE(S WD (i & il & 2 h ZTh 2k & 2 e b
5 Bl Field O —{b % [X2 Z & H k5.

TLFIFIVAZy PREVAT AR, 220
A ROHER — b (Figs T, fel 2 o AH 28
1208 Wi %, WIEILA1:3THBHERLTWD)
IZH 0T, 29 ¢ ¥ 50 RFEREMHONHIE & i@
HERNZDWT S 5 W B AT A 170, i 2 i
MENTWS, O, (6O CPAL(S (RF
JEAS O R K ORI A A E T B) 12k,
TAF LT A Iy P REY AT LHERFREED
ERasrRE<WUBEINTVEZ LB, S
(Fig.6).
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WERTAH2D2Q0MNMIL AL RO
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U7 4—=hAP o TIVERERIDRET 7 r—
> 3 > OOV T
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T2 G- T 7 —H AT 7w ERHEN
FFaZ EIZXDSARE I, =a— L4 Vi
SEOTTHE 2 FF @i 2 nig s 5 2 &
Th5. ZLT, POREEhAZ4IIVITH
) 2 — AT N LWFEZ LI2ED, &
N a2 EAMAS. RiYNIZTE %5E
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CPLLE{R
(it 2
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jogi: k-
9OMHEE]E

TNFRSLAZYE
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Figs ¥IFFZ A3y PAF Y AT LIZET 52 F v 2 RILEREFEOME
WhELD2DDF v 2N ZT W EREEET 2BAMOKE & 2 HILH.
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Dose reduction and compliance in pediatric CT

Tetsuya Horiuchi

CT Engineering, GE Healthcare Japan

Abstract' — — E— B ) B

} To respect the ALARA (As Low As Reasonably Achievable) principle, it is

compromise between dose and image quality. This may mean obtaining an image which is not
of the best quality possible but are which has sufficient quality for diagnosis. Recently, many |
solutions have been developed to optimize the dose and image quality for patients.

There are different parameters of dose such as CTDI (Computed Tomography Dose Index)
and DLP (Dose-Length Product). Each of these parameters gives information on different aspects
of the dose and each of them has a specific function. As a result, it is necessary to understand
which factors are influencing which dose parameters. While it is important to understand how

these factors are influencing the dose, we must remember to consider dose and image quality
| together, because they are always linked.

l Keywords : Computed tomography (CT), Infants, Ch:ldren Rad.ranon exposure

iU &I CT#(3 KR (CRET B EFEDEA
FTAE CT OPEGE R TR 2 i 25 A f i T b, NECT il $ Kot ki < iz, 200191 H
ZAUZEOCCT O B kg, s gl & 4 22 H o K E O —f% K% “USA Today” & —1filZ

KL TWE, BT <1295 CTO MG A American Jmn‘n:il of Roentgenology (AJR) @) /v
ez d 4 Z AfEHEh T b, BERMO CTHIE L IZ 5 i il ik & - 728

Tl & rling = g f’rflnff}wﬂi'hl UL O R ATk I h3 itk 2o
AEL S FHlid 5 Z & AGRM 6T nvb PIC RS 2 A voss Mk E <, Ynkek

ARSI PN < AV d DI & 2 B 'J ICT % DAL ST RO~ 23 3 AUNRE CT Rz
M ds &, CTHRE < (SIB 2 T fod)i, CTH SR L < A L THbE L 22 20
<MW T O e M ds KOV CT 100 2001 18 TN RN #5272 (Society
DY < BWICH & oo 7 7 g —Fi2o0 T of Pediatric Radiology) (218 & 6 & 130, BEO
it 4, CT 1 < 1%k Conference of ALARA Concept #°

Bilad, 20 22 iEkE 2002 1.0 Pediatric Radlolog)
GG32 B2 B & L, Executive summary & L T
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FiH A 547 (Table 1), ALARA & [ g4
Ck AR EY e b A &L, Btcdhio
BB S § 5 U & S L T D B
BN [ F OB PR Z 80 nl fiE 4 fR O G < #1
A%, 4% as low as reasonably achievable @
FHIZELZEOTH S,

& 5122000 - 11 JIIZR B bR 88 R (FDA) 20
O & ZOMHZ U THAHRENR, ORISR
. VA2 3= v —, WYL Z “Public
Health Notification” #3{ly &%, ZOhT
PR R CHRRE DN E O PRE &125 L T
S FoElt§2 L2 LT s,

2007 1214 New England Journal of Medicine
&2 Brenner 512 & % “Computed Tomography-A
Increasing Source of Radiation Exposure™ 745§
Eh, HBUCTIC ks MiEH&EhBZ L L
o FOWHIIREIZ LTS CT o i
13 1980 029 300 17 Il A 6 2006 - 12 139 6,200 5
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Al & QM LANRCT 2T 400 284 T
B0, CTHREIZLA3RPADY 221210154
KEOHANHD1E5~20% 12545 &0 EHiE
LTes,

T LA 6, BUERE TR S 42
7947 VA &#HlA Image Gently™ & ¥ ) 5 h
o NRCT O < G v v X = v &R LT
WA ZOHA OB CT e Fan
OFIT, WO T 234 2, kL
T = BT & AL ORE T L o
FlEal, Mo unsnBEILS.

CTIZH T 2B HD
M & RE L
O FDAOEISIZHE W T ERIEh T3
A, CTIZH T S MERMFOILEE R Z 2 h
TEEEsE, CTOMMWME (overexposure)
AREDIZC Wz S B, CT TR S Ttk

Table 1 ALARA (as low as reasonably achievable) conference : Executive summary ALARA 4> 7 7

L ZMES (k4 &£ v 2dER51H)

1.CTHNBC E > TEERBIIE TH 2. #BEECELWVEERG CITOAABESCE ZORERD

FTHHEVR7EEIC LS

2. MNEOREHERS P ERAOHI10ET, BCLBEBRICHLBIENFO
3.AYANCTTOHIECBEBDMOMEFERHIEL T, HECEORBEOWRILATS
a. H4DEFEICETAMECICLZBRERG I bT LN, FEHFEMCBEEBTSHS
b. B2 7L NE WD, BAECTHEEBMUIEHLESI L THEIFEELLATS

ChidHz2FORMATHS

c. REFRPHMIAERINVH2ESTVEEAShTVEY, T—R2BELTREW
4 BWMBOHTICIHE—RERE 4w, EWDRE, BHRIEE, BERT (background equivalent radiation time),

CTDI{CTH#RIER) & £ HRAT & T 1o

5. EMENS RBEOF U TR AR MI B OREF & LTEYEBLE £ BRES LUEROE
WIETYT—TIE, CTHBA—H—(CHL, E4OEOF s AT L1 LICEALIBERTIES

DERETIDLENHD

6. MBEERTAIELHERTHS Y, BMAECEHEMFLETAEL LWL

BFICWC 2D OREFHETRT
a. EFEABELEO B SEEDHITD

b. XEtMICEBE S h i, FEICRE->HERETNEDCT %#175
C. g A —h— &Sl —-TL > KU—=T&4, Auto mA < modulation mA, dose cap % £ BED
WL EBALET AR EGHET 2L BN $ 5. HLdBHREEOTO F 2L SWRHNT 208N SH 5
d. EERECET SmEHE e mE ERC2WTRE S 2MRIVETH S
7.ALARA D > 2 7 L > AOARIGKENEHSHERSHNEEEHF B HBETR TS
{5 77#E&E © National cancer institute (NCI), Federal Drug administration (FDA), the American College

of Radiology, % M{thE & fi iR A4S

a. Hie /NEHIE, FXE HBELG EORRECHS €4 FhiEhr s huw
b. HE4NECHTA2HEORBIIODWTERECHE LT EESHW
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ENWETH-T Jé,|lll|"£’ifw’£‘n:c 3T el ER
ABAUZ S WRFEA D 4. E SIZHLONNNZ X
D% 2 4 ZANED, fh'cu'l< 'r‘zf!h'gtU-’* AT
PELL A S T L E D EREEA S D,
FRZtREE O/ 2 o N OBYE TIERIEE T 5 Z'L';’:‘J‘
HBH. Lo LEO—JTislml g2 mye 4 i
AL & A= 8 ENY 2 IS T fiulu’ﬂ’*r
JRA D THRYER &5 0, R LY 2 g 2 il 4
{32 =0 OMBERIFO L A Y & 5 5.

1) Automatic exposure control (AEC)

ZO LD BN L h, Pk Ik OltER
DIGEIEIZDWTIE, Wlig /37 24— 2 & L1t
R T v — M & SR E A R D HEDE
STz, L2 LA iic ozt 3
e AR O haE b IR 3 4 CT R, e ipf
A EDOM AL =0, EUNZRNY A2 &
[FIMET & - 7= & Z TS S = BEAAEC T
B 5. AEC I CT R A P Fi 5 D (s A e L,
FIF L O T A 1 5 O L 2 W2 SR N A 1 i L2
Gl LRI S 8 HETdH 5 (Fig.1). AECO
TR NI TO3THS

R A A ohb{k
© AF e VL T & Oyt
- Ay vENAEIL S L o oEil

~ A =
100 mA 170 mA

Higher
attenuation

Lower
attenuation

Fig.1 AEC OEHEH
FERFZEOME I S ICEBRIHEIIS h
B/ 1 AL NILH—ECARENTWSH)
HRT. TFERIGHIEZIAICS H o =Elns
] (XY #lh) OB BRI OB E R T.
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RET A A RO AF v AE T & O %
ALEC T 5 @43 Z-axis mA modulation T & %
Z-axis mA modulation (& 2 F + ¥ it 2 & O X
MAFIZIBC T, Wi A EE) W ST H
A, 1HIa” 5 U)fl’ LD 2 3 4 v w5 - i
FOX gD WRlE, A&
WS HADA ¥ 7y 2 2l 5 Wk F DX
WA 2 4 N B SR A (2 i oqe
WM. FhidtifEyr A4 X2 CTE X
WE LT A kS CHEL, Pk EANEOR)
izl ‘C@H*%ﬁ' b U TAPEREAS BN 2 i &
1%, Z-axis mA modulation D iz KO Fillild, pE
fii r"f L H PP A IR B A S AR X
MiA sy P LIS MR EARS T I 2125 5.
2% v Yz IR 2 & OhEl A2 o0
74 XY-axis mA modulation T& 4. XY-axis mA
modulation 1& 56 & O 2 F 4 2 W70 O i 2E 1
WZAR 6D < i 7 1 00 X Atht 4 L e = il fim-4
'Wﬁf&é PRI 22 A IR Tt A
LA AR BT A S kD i
0)’” AGHFIIM S KD, FOMBELEH AP S
DT — 212, AP D 6 O T — 2 &
NG /A4 XAHREL KD, K% 7 1 X,
(4 DIGET — 21285 5 7 4 ZOEIOFE I
IZBRL TWa ke, khk&Eh /4 X450
W7 — 4 AR 7 4 Z~OREEE RS S i)
HbH, IO ENGIHR S A T EMC S FUIZAP
HToXHtzgl2 T Z e fgEe & 3.
KY—(ms mA modulation (3 {78 A F v 2 T
- THE SN AP A 6, Bl GOz
[y L)’CI"I‘E': AT A VDY (2 WA A &
R hTnb
B{E 1 Z-axis mA modulation & XY-axis mA
modulation @ FEHE % flA G HE -3 0OC ToE
T x_er‘ilHim_ (3D mA modulation) & W4k 2h T
1% (Fig.2).

2) Color code protocols

Color code protocols i Broselow-Luten Pediatric
System (23D < RO EFE & 4 4 X2 @A &
N e FanTh s (Figd), K20
AT AFPNRNORAEF 2 — T B4 2O
E#me L& IIZTREAZOHTTH S, i



RO AEC EflAafbe 5 2 LIz kb FEERCHEM
A Z e a<M ko b anERET B L
A s, BUEIRCTIES AT 3 2
FLAEMBEEALAZ EEETHD, kGO
WBFH AN T FEFET 2 I EICED
HNFORENRPCT I v — WA &
NALkHIChiblind 7 —a— FauEiReh
5., ZofEckh e —wry T —3mhinA
6 b,

3) Procedures-based protocols
ERIZIGE =70 b2 LR B @
CTHIE % 7o P 2305EY 5 2 L3l

DLP = 100% NSNS Fixed mA
Z-axis mA Modulation
40% NN 30 mA Modulation

Fig.2 3D mA modulation
Z-axis mA modulation & XY-axis mA
modulation DHERE # #AE D /=3 RT
T OE BRI TIRERED LeE .
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HThaEH52106NM%5. FigdldlfrHmg T &iC
MDA 7 - —iZnIbhiTo oL
—lTH 5. ZOHITIEPink Zone T3 Routine /
initial procedures, Green Zone Tld Low-dose /
follow-up, € L TGrey Zone T4 CT angiography
EVoBEHNI Iz FansgirshT
g,

Ll D miEt
NGEORRE R 22 Ta <, CTRIEZODED
el & P < PO IR K& < WRT 5. 3
ERIET B2 dH 22 DT d 72 D O pRE < A n
AZTIF B3R T H 5.

1) XEEmM7 1 4

XEOMBE 2 PoE-4 5 Xtz « v 2 33855
[T OGN > TV B A, Wit k- T
TAHEMMIZIGC T AnfEhdDd b b, HHO
Wi kg, iR T X T L Eulh iz
FIE U2 O XBRO UG T 30 — B 2 ) B L2 36
BT EMNNETH S, ko T A7 4
NS OFEEHIPNE S & TRERITR TS
B, Lo L@y 7 2 a2 o
WEED T 4 L2 ) IIWIET A0S B,
LizhioT, hbli7 4 05 v, tik#olk
R aslir Fiiz k- Tl 5.

2) XIRE — L7 1 L4
X — 407 4 L 4 (bowtie filter) (£ wedge
filter & &IN5, piln &AM+ 5 - 2000

=3
ar most routine procedures ond/or initiol scans. If uncleor, use Pink.

el

Green Zane: Use green for follow-up exam orders or on edditional lower dose option.
ST R V) SN VRN IR R SRR
ecasmenrmae) ot ] we | ]

r L) B A A TR
Grey Zone: Use grey for CT angiography iexcept cardiac CTAL

Fig.3 Color code protocols
FEHAIVWEEGEIEIZOBIZEDITE L
NBRTO N ONOETEBEOF.

Fig.4 Procedures-based protocols
BEEMNZEICIDOD -2l 5 hi
ZOrIND1HERT.
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PRz < BRI FE S B Xiht A & % <<
P24 570, 2% v VAo Xkt
Kt 2702 Ths NEHSERAFETED
AT L W B 728, WHOEIRO 7 1 L2
MO T 4 L2 BRIRT S Z LD XD AR
IZHE 2RI 2 2 L aviffiE e 2 5 (Fig5). X
=7 4 L2, T8, 2% v
(I, RF R OSIN) = de 0 fiki 7 P 4 R4
B &t EhTnA,

3) XARE R AL ¢ h

XD & S e 2 HE X E — 4 O%0E
PEL g PEE e S WHE 5. 20k a8l
RERE L Tifg RIS s DT —-FT7 72 M &

Large Bawtia Small Bowtla
for large for small
anatomy anatomy

Fig.ch X#EE—LKEZ 1142 (bowtie filter)
ERAER S ORRIE FR T 3 2 & T
AOIFR DT ERdf{b T 5, ®MBCELT
HHOT LD EBREhTVREBIZ W,

Fig.6 XHREHE A& 3 Ol
ZH 1 overbeaming DIKEZFHIE L 72 H D
TH3. ARIFESAE T UHIHEEC &
HXBE-LOESLURERHHS N 54
FERLTWS.
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A &, RIS A O A Rk 2
LEI. LoTlifRicds7—5F772 b &5
TN A A 7z@021d, RO IR C O S
WAL L XBE—L 2N TE DD — 2 v
WHEE D, - AlEIAT 0B ERSD, Z
DI % overbeaming & &I NS, LaL, =
O — U AT B & R F O IR 7 X
NELE-TLED ZEIZH D, XEASHANT
PR S X A0 — A O & b 37 A I8 5
HECdH 5. X et hufilind ~ — 2 i
DS 2 Z 8 TADEE XA 32 &
kD XA DR AT L EHNHETDH S
(Fig.6).

4) Prospective ECG-gated axial scan

CERINC LA~ Al 2o~ H
B sy FAUNE T L b R Ol E k3
Ot FhitTn4, Prospective ECG-gated
axial scan Tt EO I v Ny Y g F LA F v v
DR S IG5 Z &z K IEpiE < fb %
TRMEMNIZ N4 2 Z L a-wig L 5. Ol EIE
12T 2 B O 0 A XA 4 2 Bt
THb. ZOEEWET—TNEHEHEL -IET
7= 2D b S (Fig.7).
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H

T

0.63mSw with Step-and-Sheet Scan

Fig.7 Prospective ECG-gated axial scan
BET-JANFIEShRECBELD
RIARD A2 X AR VRS & h 23 e Fe R IE S B
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5) A LB R AE R ES SO OWA
BUEZ < O CT TV & 40T 2 i
IR R  FERE IS & L T FBP (filtered
backprojection) {5 Cd 1y, 2 OPE Z O Tk
fllrod T3 & e U T G rH A n I IS = (88 v 4L 2 £
DI TH o7z, — ST TEIGT IR EIE
22, B AV T — 2 O RN %
AAMOR LA DB, ZHISES PR RGED
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WM AEF — 2435 LTEXBN T/ A
s E O m\x,-ﬁ- GATLES Z LTS
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D o i1 e el PRl o L B /AN 5% IO L
&0M%W&MM@M%M&$w1U<$&ﬂm
AT EIREN B LD TH S, LA L if%Ee
[ W Y FA Y O 1S v g 7 R o g/ [
W& S THIHCT TORMILDHEETH - 727,
WEAE, PEIE & - T g Mikiz s i
B MBI 2, Sl O 22w o 7L Ty X
SO — Py 2 7Odubiz L h ¥ L <5
A Z TR a0 E TS,
2Oz, kRS oiE s 4 2 (SD) T
HITHE < LA G2 Z L AL & D,
I JIIM\-——C J)ul fl"l IS BT ?Jxlfi < 3{5}! h{ A 32~65% fl(
WiTHETH - DM S XT3, Figd
IZHE 4 O FBP i & 38 00T IR 1% 11 i J:k HO G H

Al JbiE A& MPR{SIZ T
UGBS AR 35 o U8 OB I T 4
afEchh, =

(1 S-S =] (5 BN DY i Bt
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Fudpid it A A 2 LA miER s  ZA(S
el L S /A U P i 1 i P B a1 3
JHE AT a5 ik Th S, Flmifg s 42X
ARl A T 2k, e A 2 LA
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BEBHFEHERRICOVWT
CTO# il & L ¢ (Z CTDI (computed
tomography dose index) V&4 Tuvvd, CTDI
FETFO L3 12k x5 (Fig9).
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Further evolution of CT to achieve faster scan speeds, higher image quality,
and lower exposure dose

Akiko Iwasa
CT Systems Division, Toshiba Medical Svstems Corporation

B 11—

There have been remarkable technological advances in X-ray CT systems in recent years,
leading to faster scan speeds and larger numbers of detector rows. Specifically, it was only 8 |
years from the introduction of 4-row multislice CT to the development of 320-row area detector
CT, and a fast rotation speed of approximately (.3 s has also been achieved. These advances are ‘
important steps toward overcoming the “target motion™ issue that has limited the usefulness of
CT in the examination of pediatric patients, who have both high respiration rates and high heart
rates. The attainment of faster scan speeds has also involved the development of technologies
for improving image quality. This has expanded the range of available scanning techniques
and is expected to provide new clinical value. One example is the combined morphological and
hemodynamic evaluation of pediatric patients with congenital heart disease by employing the
non-helical scanning technique in area detector CT examinations. In order to perform such
examinations, it is necessary 1o obtain a clear understanding of the technologies enabling faster
scan speeds and higher image quality and to become familiar with their features. Also, it is
important to understand the recent technological innovations in reducing the exposure dose,
which is an important concern in the examination ol pedialric patients. This report will discuss

‘ these important technologies.

Keywords © Faster scan speed, Higher image quality, Reduced exposure dose,
‘ Scanning technique
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Optimization of the computed radiography to a child

Naoya Amimoto

Sales Planning & Management Headquarters, FUJIFILM Medical Corporation
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Since CR systems were introduced in 1983, digitalization of radiography has accelerated.
In the case of infants and newborns, X-ray examination is practiced for many reasons, and the
management of X-ray exposure is becoming very important. In a general CR system, X-ray images
are stored and read from just one side of the imaging plate. On the other hand, in CR with dual-
side reading technology, the X-ray image is stored and read from both sides of the imaging plate.
Therefore the Signal to Noise Ratio (S/N) is improved, and a study has been carried out to analyze
the possibility of decreasing the necessary X-ray exposure. In a study to compare the Contrast
Noise Ratio (CNR), the dual-side CR proved to realize 30% higher CNR than the single-side CR.

The application and possibility for pediatric examination by X-ray equipment with Flat panel

Keywords . Computed radiography, Dose control, Contrast noise ratio
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The application and the possibility for the pediatric examination
by the X-ray equipment with flat panel detector

Kazuyuki Oda

X-Ray business Marketing Division. Hitachi Medical Corporation
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In the case of pediatric examination using X-ray equipment, it is necessary to consider |
lowering the amount of exposure as much as possible. Furthermore, the X-ray equipment has to |
provide high diagnostic performance. In order to fulfill these requirements a new X-ray detector |
which is more sensitive than the conventional one is needed. The Flat Panel Detector (FPD)
which has recently been produced is expected to be a next generation X-ray detector. The latest |
Xeray equipment with this FPD mounted provide us with many advantages, for example reduction |
of the exposure to X-ray radiation, high image quality, and examination in a comfortable |
environment, by using new image processing and peripheral technology.
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Congenital malformations of central nervous system

Junya Konishi

Department of Radiology, Graduate School of Medicine, Kobe University

| _Abstract | There are many congenital malformations in the central nervous system (CNS)

which can be visualized clearly on brain MRL However, it is not easy to understand their complex
developmental processes. For approaching congenital malformations, it is vital to have some
knowledge of the basic principles underlying CNS development. In this review, [ describe the MRI
findings of the major malformations with an outline of CNS development to make their processes

more easily understood.

Keywords | Congenital malformation, Brain MR
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Magnetic resonance venography in assessing venous recanalization
after catheter-related thrombosis

Sachiko Sakai, Takako Nishina, Takatsugu Murakoshi, Mari Arai

Department of Surgery, Tokyo Metropolitan Hachioji Children’s Hospital
{Tokyo Metropolitan Children’s Medical Center)

| Abstract | In children who require long-term parenteral nutrition (PN), venous occlusion due to catheter-
related thrombosis often precludes repeated central venous access. We describe our experience with 2
children who were receiving long-term PN through a central venous catheter (CVC) and underwent
magnetic resonance venography (MRV) to accurately identify sites of venous recanalization that had
previously been occluded.

The first patient was a 7-year-old boy with fat malabsorption. He regularly required inlravenous
infusions of fat emulsion and multivitamins. Patent veins gradually became hard to identify, and MRV was
performed. Recanalization of the right internal jugular vein was confirmed, allowing placement of a CVC,

The second patient was a 9-year-old boy with short bowel syndrome, who had needed long-term PN
through a CVC. With growth, we had to find a new route because of depletion of the appropriate CV
route, and MRV was performed. Recanalization of the left internal jugular vein was confirmed, enabling
CVC placement.

The reproducibility of MRV is higher than that of ultrasonography and conventional venography, and
the procedure is minimally invasive. MRV is considered very useful for identifying recanalized veins for
reinsertion of a CVC in patients with venous occlusion associated with long-term PN.

Keywords | MRV, CV catheter, Venous recanalization
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nal jugular vein was confirmed
(arrows).
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Fig.3 Balanced cine TFE MRV in Case 2
Recanalization of the left internal jugular vein was confirmed (arrow) .
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Preoperative TAE for juvenile nasopharyngeal angiofibroma :

A case report

Noritaka Seino", Masaaki Kawahara', Minoru Honda" ", Shouei Sai"
Takehiko Gokan", Mutsuo Kudou”, Harumi Suzaki™

Department of Radiology’, Department of Otorhinalaryngology®, Showa University School of Medicine
Department of Radiology, Totsuka Kyouritsu Daini Hospital”

Abstract ' Juvenile nasopharyngeal angiofibroma (JNA) is a rare and benign disease, and is primarily
diagnosed in male adolescents. It is a highly vascularized slow-growing tumor, but it is locally invasive
and destructive to the surrounding normal tissue. Originating in the margin of the sphenopalatine
foramen, these tumors extend into the pterygopalatine fossa, paranasal sinus, and nasal cavity, leading
to such symptoms as pain, unilateral nasal obstruction, and epistaxis. Preoperative transcatheter arterial
embolization (TAE) of tumor-supplying vessels has been recommended in the literature to decrease
intraoperative blood loss.

We herein report a patient with JNA on whom we performed preoperative TAE. An 11-year-old male
patient presented with nasal bleeding. Contrast-enhanced CT and MRI revealed a JNA in the patient’s left
nasal cavity. The patient underwent preoperative TAE on the day of the surgery. The blood loss during
the surgery was 200ml, and the surgery was performed successfully. Despite several risks, preoperative
TAE is an effective means for reducing intraoperative blood loss.

Keywords | Preoperative, TAE, Juvenile nasopharyngeal angiofibroma, CT, MRI
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Plain CT (a) shows a low-density mass that extends from the left nasal cavity to the nasopharynx.
Contrast-enhanced CT (b) shows a hyper-vascular mass.

63



142 RACNRUBA R 22 s

Fig.2

The T2-weighted MR image (a) shows an intermediate signal intensity mass in the left
nasal cavity which extends to the nasopharynx .

The T1-weighted MR image (b) reveals an intermediate signal intensity mass.

The contrast-enhanced T1-weighted MR image (c) shows a high signal intensity mass.
Punciate areas of low signal intensity are seen in the mass, and appear to be a flow void.

p e § TN [ s W & e g N, % 3
Fig.3 A left common carotid angiogram (a) shows that tumor stain is supplied alb
by the internal maxillary artery.
After TAE of the internal maxillary artery and the ascending pharyngeal artery
by gelatin sponge, the tumor stain disappeared (b).
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Fig.4 Pathological findings

A diffuse proliferation of dilated capillary
vessels is seen.

Dense fibro-collagenous tissue with
nterspersed slit-like and gaping vascular
channels was also abserved.

A layer of endothelial cells is present in
* the lumen of the blood vessel.

The tumor was therefore diagnosed to
. be JNA.
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