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BEREL R0 TNEOREEL LTETAHETHY, BEFHoBELIEEN S,
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(24BR, 40fEHE) Th 5, Z 0154151365 (130R) 1R
BB HETT S VR BB E S REE LTV 5, 150)
DERNEE 84, & 76T, FEEIZ4OBOENEF 1 FloD

BT _TIWMEUT (FHAWI5.70 ) OLSRFIT

HBo

AR, BEdN.5T B8 MRI B (SMT-
150) Tho, BBHFBEL LTI 254 2E3mm (—
HT5mm) 254 2ffE1mm T Tl 3§ SE ¥
(¥ Y & U F§[E1400-600msec, = = —REf120-30msec PAF
400-600/20-30), T2 32%F SE & (2000-2500/90) % &
CTERBEE TR L, BESA ARERASA L
BER L,

gadolinium-diethylenetriaminepentaacetic acid (Gd-

DTPA, v=—1 v 74) B 7HIERL, 0.2ml/kg -

PRELESRK T1 RGP EBEHE L,

LGB TRBER I CRRERICL 5T —F 7 7
MR LEHZROLLEELRLT VY, ThEh iR
EHF LV 2Z7v)—AiuyT® (BRSITZ V) %
20-80mg/kg WIRE¥ETHREL 2o
L TRTOERTIX, BIEFRERIC CT BXU US %
EM LI, CT #iBici Baratsy (CTW-600) % L,
254 AE 5mm TOREE Tk, 55 (7TIR) T
EEREL T L, BEEER US-2500(NIDEK,
TOKYO) %71k SANTESONIC SSD-121 (SAN-
TEN SEIYAKU, TOKYO) # B\ iEf#hT137.5MHz
PEAL, YBBRICTREYER Lk,

BREEB L LTRUTDSEAERTTo 7,

1) EBOEEHME : MRl THHEBD240EE
ZxLTit, Tl BR%RB LU T2 BB TOETHRE
PR, MEERIUVRER L IToVWTRENICE
BRE L, SLREFOESHER BLFERL VIE
L, Tl BAKB IV T2 BBGIcOVTHTFEL OFE
BRMELRYHEL, BEEOTh L B Lk,

2) BBEOERAICX 2#BHE % MRI BEHK
Eh130EEIZSVWTIY, BEOERERERIZOE
SHERPHETER, MEERIVREEN L RENI e
L, SbREBEERHBOEEVESREXRIEL, BT
ELOEEBRERFHEL THEEOZR L HBL T,
R CT 2ERShEEETRETOERDELR

e
il

RRI B L 7o,

3) BEOKREIIZLofiHi: RERETEDLN
74A00EE (BER lmm~2lmm) DI b, EEDE
KTHHEN22-130EE (BFER 3mmlTF) %
B 270MEE (FRI4DEHIc> T RIRERR L Y 8
BRIAFEOBEROBEMEL LT, ¥2130EEIZREMN
Pl TEERES2HED) KL TREEORE ST L
DHHAEEEZ MRI, CT, US koW THERE Lz, &
bz, ¥ MRI 2EBLBELEE Lo kE
BIZOWT, ThENORHEER LLERe Lz,

4) EEANAKLOEH : CT TRDONLEEAND
AR MRI TREOX S I Esheh e it L
7co . :

5) MELBEOHY  RERZE R L UFH TidiEEEs
BEDS 6 IR TE® bhic, BE LBESBOERB DX
5 IREMTE 2% MRI, CT, US 2oV lhEktkEt
L7o

I i 2

1) BEOESME (Table 1)

MRI THHIN24DEE (WOBED D L130E
BEHEE CIEEENY, 3ECEEIR US TH
H) el T, T1 BFAGBIU T2 BB THESH -
EZWETE, HAEERIVRERKIZOVWTHBLE,
T1 %R OBA, 2Z20BFIHEFEIVEESE, B
BMELINTEEEY, BEREFL ) ERREEELT
L7z (Fig.l1 (@), 2(d), 2H0EE CRMFEL&(E
BTholicdiz, BELETFEORINITE 22 -
7o T2 3FED B4, 230BE (1ED EEI 2L
HEoHIZ T2 #AGE BETET) F200EE
REFEIVEESE, BEEVIVEEEE R L &
(Fig.1 (), 2 (). 3EDEETIX, BFELRED
EERELT LIDIT, BFELORNBTEA2do
7o '

sbiz, T1 20, T2 BB T0NEET
RERFROBENKAFHICAEOBLEREZREL
(B/MERIE 8mm2), EEBILH b2 LHEL bhicikie
RIXVEEOESREZRE L, RREHETAERIV

BEROESHRELWEL, WELHTHL ORSHE

HBIVHMAELHFELOEFRELZFELEEL
oo OREMEOEEBELOFHEIRE DESHE
ELoTHEL Y Tl BAKBTRLDTPIRDEL, T2
BAGTRLTLIRKEWERZRLE (Table 2),

2) EBREOERFIC X EBRYR

¥E MRI 137 EF13OBETERSH, 120EE
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Table 1. Signal intensity ratio of Retinoblastoma

Signal intensity ratio

No. (Tumor/Vitrous) Calcification detected by RD*

T 1% (CE**¥) T2 MR I Us CT
1 1.81 0.96 + + +
— - / - 7

2 1.53 (3.54) 0.80 + - + +
1.54 (2.49) 0.81 + + +
4 1.80 (2.94) 0.76 - + +
— (2.13) — - -/ /
5 1.64 0.81 - + +
6 1.97 0.73 - - -

7 1.99 0.80 + + + +
1.58 0.87 - + +
1.64 — - - -

8 1.67 0.83 + + + +
_ — / - /
9 1.66 0.83 + + +
1.78 0.87 - + +

10 1.72 0.93 + + + +
11 2.14 (2.95) 0.88 + + +
2.24 (3.22) 0.86 - + +
1.63 (2.39) — - - -

12 1.78 (3.52) 0.94 + + + +

13 1.82 (2.93) 0.89 - - - +
14 2.17 NA - + +
— NaA / - -
15 1.83 (2.34) . 0.86 - T+ +
1.96 (2.50) 0.88 - + +
1.54 (2.33) 0.89 - + +
- = 0.83 - + +

* RD : Retinal detachment

** T1: T1 weighted image
*** CE : Contrast enhancement
N A : Not available
— : Not detected

TERRERDELRD bhic, ERZOESHREIIN
BEIVERCERES, REEVLEEESFE R o &
(Fig. 1(e), 2(e)) EEEF% CREELBEFELD
FEREHIMABE LETEE OERHREL L EEBLT
Hl.4fEL 2 o7 (Table 2), BECEZRIC X 5185

RE R 2 b o L FIREE»/NE ( BIRED KESE

EH TV,

E® CT %% MRI LOVWTERAIC X 2EE
DIEESEL REMEERTS L, ¥ CT R &%
MRI {28 L TR RIIH ED Barlcedol,

3) EBFEOKE ST L oHtig (Table 3, 9

IRERE CR® b ODEEICOV Tk, BEES
3mm LLTFOKBEIX13, 4mm Pl E10mm K OREI
10, 10mm A EDOREIFI7TH 27z,

EZo#H oRFHIRENICT Y, IRERE THER
ncEFONBIRERRENKE S OREN SR
TvahEIRTHELEZ, MRI BvTix T1 #&5H#
BRI UEE MRI TREFEI Y BESHROBENR,
T2 BRGCRHEEFROREVARCBHENIEE
PRHATRELHE L, CT TREKLEZBREFRED
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(a) Ultrasonography. Echogenic mass lesion is demonstrated in the nasal

portion of left eye.

(b), (c) Plain and enhanced CT. Soft tissue density mass with dense calcifica-
tion is detected in the same potision. Contrast enhancement of mass

lesion is not demonstrated.

(d), (e), (f) Tl-weighted, enhanced and T2-weighted image of MRI. On
the T1-weighted image, tumor is slightly hyperintensity relative to vitrous
(arrow head). Retinal detachment with hemorrage is extremely bright.
Detection of retinal detachment on MRI is easier than US and CT.
Tumor shows a significant signal increase after Gd-DTPA administra-
tion. On the T2-weighted image, tumor and subretinal fluid is hypoin-
tense relative to vitrous. Calcification is very hypointense on every images.

FERED bR EE, US TREERT a3 —0REDS
A bR HHTREHE L.

EEENA 3mm UTOEET, 13FETSTESR
v MRI, CT, US TEHE L WFEL ORXBNERATEE
ThY, BEEOHERTER» oMk, EERY 4mm L
Eo27%ZEIX MRI1, US, CT OWTFhdhTHEHTE,
B1210mm P ED179%Zid+<_T MRI, CT, US ¢ %
R#EHTER, 4mm N EDOEFEOHHEIX MRI, US
2524/27 (88.9%), CT 7322/27 (81.5%) THh oic.

#8 MRI LERBLEIBDEERISFRETHET &,
US, CT X h#HHERER TV, £ MRI 0XfE
SNBH o UOEET 3HE T, MRI CEEOH
HBTET, USk Y EFEOHBHENS > TV,
4) EBERNFER{LOMH (Table 1)
EERNOERLIX CT TRI19DEEIED Hbh, US
THI7DOESR TR EEER L LTHED b 7,
#, MRI ERWTik Tl BB TR E-{BEHTE
¥, T2 BRETRESATICES X ) ERREE SR
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Fig. 2. Retinoblastoma without calcification (32month, female)

(a) Ultrasonography. Echogenic mass lesion with echo free space in the
posterior portion of right eye is noted.

(b) (c) Plain and enhanced CT. Soft tissue density area without contrast
enhancement is visualized. Tumor and subretinal fluid are isodense.

(d) (e) (f) Ti-weghited, enhanced and T2-weighted image of MRI. On the

. T1-weighted image, ill-defined slightly hyperintense area is detected.

After Gd-DTPA administration, tumor is separated from subretinal fluid
because of its significant contrst enhancement. T2-weighted image sepa-
rated tumor from subretinal fluid.

Table 2. Signal intensity ratio

Tumor/Vitrous Brain/Vitrous
T1 (Pre-enhancement) 1.78+0.22 (n =22) 1.92+0.22 (n =15)
T1 (Post-enhancement) 2.77+0.48 (n=12) 2.05+0.32 (n=17)
T2 0.85+0.06 (n =20) 0.80+0.09 (n =14)
ELTODEE (47.4%) THHEhiz, DRV FETD E iz,
5) BIE&IEEOHE (Table 1) MRI o T2 @& Tiz, HizfEblvwHEREEES

IRERE Tk 6 IBICBIERIEEL D b1, IBEEHAT FEIHFRIVEES2EL, £FRETHHER TR
XV BEEOHEARIUEETICEE L ThWiikEs FENTeAkEX L BERAECHEEL L, WMEXHBER X
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Table 3. Visualized sizes of Retinoblastoma

Case No. Size (Base Diameter X Height) (mm)
cs* O p** MR I . Us CT
1 15X 8 13X 7 17X 7 16X 8
. .3 DD*** — 5% 3 —
13%13 ' 13X12 13X 13 13%10
3 20X 14 ) 18X 15 18%X14 20X 15
13X 6 14X 6 13x 7 13X 7
4DD 6X 2 — —
5 6DD 8% 7 9%x 9 —
6 21X 10 19%10 17%X12 18X11
7 15X 12 17x12 17X 13 18x 13
10DD : 13X 6 13X 6 12X . 6
5DD 5% 4 — 6X 5
8 17x11 16X 10 16X 11 16X 10
4DD —_ 6X 3 — .
9 16X 17 18%15 17X16 17X 15
10DD 13X 10 16X 5 14X 6
10 20%18 20%17 20%17 18%11
11 15X 10 17x 10 '18% 10 18X 8
10DD 14X 7 - 12X 8 14X 6
4DD 5% 3 5X 3 —
12 20X15 17X14 20%13 17X 15
13 18X 16 21X18 15%10 20X 15
14 14%12 13X 10 - 14X13 14%X11
6DD —_ 8% 5 8X 5
15 8DD . 13% 8 13% 4 12X 4
6DD . 8x 3 9% 4 9X 3
4DD 5X 3 5X 3 . 6X 4
4DD 5% 2 — 5%X 2
* CS : Cross section of the enuclated eye
** O P i Opthalmoscopy
*** DD : Disk diameter (1 DD=1.5mm)
—: Not detected - .
Table 4. Detectability of tumors
MR Uus . CT
14 Unenhanced cases 11/14 (78.5%) 13/14 (92.9%) 11/14 (78.5%)
13 Enhanced cases 13/13 (100%) 11/13 (84.6%) 11/13 (84.6%) .
Total 24/27 (88.9%) 24/27 (88.9%) 22(27 (81.5%)
UHFERIVEESERTEE L XBERCERTE L, Hi i & 4 > 7o RERSE GBI 1Hlics@w bh, T1 &k

T1 ARG TE, BEREMABIEEL RESESEFLAE  TREAXRESLRL, TOERRHERIC Hi s h
EOBEE BHTERP o7, LBL, BE MRI T 7z, L2L, ¥ MRl CTREZIEHCERSHE
REBIIEREREEDRLRL, HEHRORVEES b, BESOBRLREL OBRFIIRRRE 2o,

B DREERLEAR L 2 o7 (Fig. 2), T2 BREEGTIERS X UHERKBES & b ICBEFER
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Lizfedic, MEORMEETH 7= (Fig. 1),
US Tix, WELSIIEE L RRoRERTI—£F
p,%@EM%H%&WﬁZﬁ%ﬁELtQCT?H,
WRE TSR L B ERBES 2L, SEAR
gTholc (Fig. 2),

Iv. £ =

BRI 1 SRR B T 5 B LY, MR
DIEFRABHEED > bTidkd BED BV EE Tdh
P, o BMEOKELZENTE T LREEICESERE
LTh B, ERZE EOMEFMEEOKEIINEICE

Fitk - BEETH Y, CT TP 9B EoEpT

RIR{bEEES L&hTvwa340, US L ER{LED
HHREBNES CENBHICERTH 3519, i3
EU T CIERAEEICERGE BO I L A EH
EEFEEETH B L Eh3%6w, SEbhbh D E
FlTL156FR 135 (87%) kD &b 12DEERNIC

BRLESEZH bh, BHCEERCERTh o,

L L, AREE & bRy BESFREE © 54 &
CT, US TiifhoEE L 0ERIZEEE L 25619, T
FRRLEHED 2 WHERFMBENL 1 Diffuse type
KEEHh, RERETLBMLEZER2FMEZ VW, 20
&5 %2E4A, MRI © T2 BMFRGITE W CEESEEIEE
BT L KB LCTRESETL, TS 1 KIET&
BRkEES Coats R EDMOBEBILEZET3E
BLoBKERHLEEh TR 281D SEIObADLN
DRETYh, BRIEDORV2HIIBVT T2 BHFHT
BEEES L ELBHICEA T, LiL, T2
BEGRIBERCERFAZEL, MNREORERIZIZEIRRA
£rbEZBbID, EBERBO MRI B TiE Che-
mical shift CX 37 —F 7727 ' BREZVEBDT, Z
NicX 3EHBROLIERVEERZET S,

Bk, RERAMEEIC Gd-DTPA ¥\ /c#% MRI
DEENpEhWw, ENBEEE, REESS, IREE
MERE T kS OEFITAR R IESE R L, B3
PROZIC I ZEFIRFEL ShTVv5, BIEFHEE
LEBRRIEHMEEZ R, RERAESOERIZETICKIT
5¥¥ MRI OFRHEERD RV, L L, EE MRI
i, %BE CT LHBLTEZOEEAICE 5 EBNE
IHECTHY, Eha— FIZXZEWERALRVDOT, B
SR R0 BERE L EESEIE L 0ERIiX
TREVEFEN B,

DERBEFHEREOKE S IC@T 5 EE#HEECS

WTHRR3E, £7, EFREM 3mm UTFO/NEEZVT

hoOEGHZEH TOLHEERTERPo%, LAL 3mm

UTONEVEREISRRED—BTHIEENELA
T, RERECE3BHNESTHEILLDY, &
FKERBERDRCEBDbIS, BEEENS10mm P EDK
% RIESHIE, MRI, US, CT 0&E&RDE coMLE
KERRL, FREL bRFRCHE SR, 10mm KX
EoXERBERIBEFEORBELEVR2TVOT, RE

BRETOZEHSEEL 20T, EESHOLESEN

B\, 4~10mm OO KRE & DEFOHMHTIX, EF
MRI iz US, CT XYV EhTBY, FARRELEX
bhd. L L, HMEOREEL UTIRERES CT
R US LHBRLTEVWI LREARRATH 3,
HEELEEDZHTIC OV TIZSE  DRE 518,192 L FER

hhbhoid <l MRL iz CT LHBLTIHER

ERTHY, ¥ USKHEBLTLERATho, &b
T, WEESERIEICREET BRI H LR T
s Tl BREKBTHEFTE2ET 3 LRESEL TV 3
2, bhbhoEFTL 1FITEES T EL subretinal
fluid OHEROBZHTIC MRI RERATHB LEX BRI,

V. £¢ 8

BEEMISEEZ, MRI o T1 BB CRBEFELY
BES, HEHELZESESE2FL, T2 BHRETIEHE
FRIVIEES, BABELIEGESESLT Lk, B
MRI TRESIEHARERSEZTLIUMEEL VBE
Eripol, MRI i US XU CT KHELTHIK
{LoRHEREETH Y, BESFRIEODE ORI
2RE B, —F, BERBKLORVEFOLE, BE
HEEOZHIZE LTI MRI ERTHY, EHizE
¥ MRI Ego#Htim EcETHo, LaL
BEBHIZEL 220 TRERMOEELIEEN S,

mERExBEHR), HEY, HREBEBIEILET

 EAFEFERHARAEAR FARBCRELIBEER

LEt, 2, AFEORSEEXTHE, #HEEE-
EHERKEEEMTEREAFZFNEEESRR, I'EJBE
AXHBEHBIRERVCAELEY, KBXREFEEFMUR
XTh Do

SUMMARY

Fifteen patients (24 eyes) with retinoblastoma
were studied with magnetic resonance (MR) ima-
ging, computed tomography (CT) and ultrasono-
graphy (US): Seven (13 eyes) of the 15 patients
were examined with Gadolinium-DTPA-enhan-
ced MR imaging. The advantage and disadvan-
tage of MR imaging were evaluated, comparing
with CT and US. Retinoblastoma was imaged
with slight hyperintensity relative to the vitrous
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on T1l-weighted image and hyperintensity on
T2—we§ghted image. After intravenous Gd-
DTPA injection, the tumors showed a significant
signal increase, which improved the detectability.
In the diagnosis of retinoblastoma, MR imaging

" was not as specific as CT and US because it could .
not detect calcification. Moreover, since MR ima--

ging is slower than CT and US in scan time, it
was not suitable for the examination of young
children. However MR imaging proved useful
in the detection and evaluation of associated
retinal detachment. We conclude that MR ima-
ging, including Gadolinium-enhanced study, is as
useful as CT and US in the diagnosis of retino-
blastoma, except for the detection of calcification.
.We hope that a fast scanning MR technique
could be used in the evaluation of retinoblastoma.
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