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131-I-MIBG Scintigraphy in the Evaluation
of Suspected Pheochromocytoma
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131-I-metaiodobenzylguanidine (131-I-MIBG) scintigraphy was performed on 25 patients with
suspected pheochromocytoma. Nine surgically proven pheochromocytoma masses (4 intra-
adrenal, 5 extra-adrenal) occuring in 7 patients were all demonstrated on the 131-I-MIBG
scintigrams. Sensitivity by 131-I-MIBG scintigraphy was 100%, while sensitivities by CT scan and
ultrasonography were 67% and 63% respectively. Our study confirmed the superiority of 131-I-
MIBG scintigraphy in localizing pheochromocytoma. There were no false positives, though a
slight uptake of 131.I-MIBG was shown in 27% of normal adrenal gland. To make possible a
more objective evaluation of 131-I-MIBG uptake in the adrenal gland, we studied the count ratios
between the tumor and the background and between the normal adrenal gland and the back-
ground. The ratio of the former had a range greater than 1.5 while the latter was less than 1.3.
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2, BIEEOEE T 0.1%0HAE LB
5. 0% CT A% + vRBHFENBEUS)IZX Y
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Sl BIEANOREFBECESRE L S OoREIZE
hooBEEYBCCLEELRE L2381,
IR LT Wieland Hic X ) BIB#E 1 # —
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72V, £ LTARHNIC X bRt iiaEoFER2E, &
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SEIBEAREDL OB D ITEBR L E IR
BE)poBERHTETChT VB Z e, *
DEDOWHANLDEL OWETHLMZ IR TE
7o, RFNL TR EEERTERETH© & % guaneth-
idineD7 7w -7 T, AFENTR / L2277 )
vERERTAEC 0Bt E LT 2 h
5EEZLATHS, —7, BEIR\TIAH
WCEBEIBA A=V 7 BT 5% & ¥ - cBRK
BRERELEDRRVWEBDLRS, FZT4EIIDR
bhoOBRCET2AFOERZERELE LD, &
hCETOERY ML THIET 5,
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X&RE & UHE

19854 2 A2 519865128 £ Tm 1 E104 A
T, 86 RE A 5 T 2B B AR IR T
MIBG ¥ v+ 7 5 7 4 %#fF -7 & 032561 (B
17, L&t 8), A% + vEIFULI0ETH - 7z, 256
DR TFATIC X b wEMHiaE - HELH S hicd
D76, SRS WIREE (MENa) X 141, %
DHDERFEBLFMIC L » WEMBEEIEE X
hich D1 TH -7 (Table 1),

BILMIBG 055 TH %0, K3EF 0L
HILD, 1BHMLIver e vR=8]RI5 2
FlinEoBEv2 L, 2HMLVBRERTHE
Taad—n% 1 BI0MEZERE 0TS L, BREER
WCPER &7z, #-MIBG 1%18.5MBq (0.5mCi)
AT A KMl ICER LT, HgE» 55 <
h 24U THELL.

A ¥ v VITETER 24K & A8KFR], T2R#RE D 3
[T 57, 2HEIXAF v+ = H 2 53 MEV-1901
(CGR#, 77 vRA) kb, B=kr¥F—H-
FrAds—nNz2 ) 2A-2RERAL, =xALF—
360keV, 7 A v F20%, A%+ v A — F2em/
43, profile counts 80~1501z THE L 7. BATE
v Fa 27 GCA-401 GRERD) ©, B=x1
FoHRF Uk —na) A —-2EEEL, =X
NF—360keV, 71 v Ffi20%, 7V &y b A
v FISOK 72 ECH Y, 300 ~405 DR THRE
Lic, ¥vah A SHBERBRCET 2% TXT=
VEa—ZIZREL, 48RHE & CH.OER

Table 1 Summary of patients

Pheochromocytoma 7
rt. adrenal
1t. adrenal
paraaorta (metastatic)
scapula (metastatic)
rt. kidney & psoas
(metastatic)

i Rt

Non-pheochromocytoma 17
essential hypertension 14
adrenal tumor 2
neurofibromatosis 1

Suspected pheochromocytoma 1
MEN Ila 1

Total 25

(52)

HI-MIBG 8 Ml ic x5 #Hi

ROD% &Y, WE-LABRDO Ay 777 FED
Exskedsz, ROL, JRECZ £ ASLHE
Bxeh, Rv s 3V, YVvFIx b RE
B LURBECET ATy 2775 v V2 HE
PRERLTW 5 LW S hiciillid & - 7, Rl
~OEEE OB KR ¥E 12 Nakajo & D grade?
e, o2 L d bRV E D% grade 0, %
CHHEhTwWB L o% grade 1, B ickEH
ShTw% b D% grade 2, HHRERE % grade
3, WEHE LR grade 4& L1,

CTRERX - AVAEY =+ —221LHVE
FRET X b RS54 AEI0mm, AF+ VB
Oplain CTZET LA, BEEEERCHD
RT2000, 3% SAL30A V) = 7%, H3Z EUB40
vy 7 AEEEHEE R SRV,

#® =R

WEMIIERE 7 I 3105 BB 0 R7EERA & 18
HIhcEEOES L k& X, WI-MIBG v v+
7ZAKTHERCERE, CTEX U USKERE
BT HEBHETROFER L OEFHER % Table
2T, B S h BN 9 BT, AEIF 3ME,
EEIB 1M, BTN SETHoT., ThEIhDE
2R7.1g 1 B30g FTTH o, TRTCOEE
HVMRLMIBG THiE & h, % @£ ) grade
3~ 4, [BHX A 2 75 FHIZL.505H6.78 T
ThH-Te.

CT 2% v vizefltiThbh Tk b, 9HEEH
6B, 67T% THRENRDLII, B’ D 3HE
IO 1A AE L b 0T, BHRNO12.3g &
8.8z D 2K L, BHEANDT.1g DRETH -
fo. APNIHBIEL L LToRB AR LicE
BB R B o, BE L o7
TERLP LD THB,

6 ik US & T TR Y, §FEd5
RHE, 3% TRENBD LM, SBABIRBIE
Uiz 2 X2.5%X3cm KOfESH & B BEFHN O 2
RELRTBD BT,

wEMEEROMGT Ny VER 7 Fig 4
#l (KS, KM, TK, YA) TERELTKIIEE
ED1.5(F 2 L20FOEHICH - 7, i/ 47 ¥
VU ik TR 1 (MA) 2B E 6 FITLA
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Table 2 Surgical data and [-131 MIBG findings in patients with pheo-

chromocytoma
. 1-131 MIBG

Site of  Weight ize =

Case Age Sex lesion (g% (mm) Grade of _ Tumor CT Us
intensity Background

T.K. 60 F  rt adrenal 237 65X 6590 4 6.7 + +
S.I. &7 F It. adrenal 260 T0X70X110 4 4.7 =+ +
K.M, 32 F  rt. adrenal 310 808090 4 b + +
Y.N. 41 M rt. adrenal 172 90X 60 =80 4 4.5 + +
M.A, 40 M paraaorta 9 20%25x 30 3 1.5 + -
Y.A, 47 M rt.scapula v 5050 x40 4 6.4 + s

It. renal —
K.S. 37 F capsule 7.1 3 2.2 +
psoas 12.3 3 127 = =
psoas 8.8 3 1.7 — ]

Table 3 Frequency of visible uptake in various organs (48h)

Pheochromocytoma Non-pheochromocytoma
n=7 n=17)

Salivary gland 6/7 86(%) 17/17 100(%)
Heart 2/7 29 11417 65
Liver 6/7 86 17/17 100
Spleen 2/7 29 15/17 88
Colon 2/7 29 4/17 24
Adrenal gland rt. 0/6 0 3/16 19

It. 0/7 0 6/17 35

L, EWED2.1££2 533.3E0MBENICD - 1=,
Reb7 Fvr ) i TR 4612 ~38.9f%), 7
T FrF )3 T6R 76 (1.6~7.9f%5) 2k
WTHEIL T e,

IE 48 & 40 B B BEL7TH1 T 3t L T 47 h 28
MIBG >~ v+ 7 7 212 X B2ZW T, BB
Mote, BI-MIBG D47 % 4885 B 01>
WTAB E, FBEMREFCKE T, AEIT
TERE D 1 %R\ 72166% 341, 19% CHEIT
2, 1769 6 B, 35% CERIBN, #-TEALAT
i133ME+ 9 {8, 27% CHEH 2 H S 7o EIB O H
2hic (Table 3). —77, #REMIERE 7 7c#E
PIEIB I X N5 b DX Teh - T, KR & BT
A~ DERE L, FBREMREF cefitRbh
7o0%, BEMREFCI#EEIATV ONE]
Bl -tc, LEE~OERGE, FREMBERFT
65%, WEMREFET29%IRD bR, KBk
FERCAMNER24%, HWEMRERE29% Tl &
iz,

BEFI624E12 A 250

(53)

BIERX 1 Alcd b hicinote,
HTFefERAXERT S,

fEMI 1. SI5T, ik

3 AkRoEERSIEYEFRE LT, BRAIGIE
1 Bicfipe© CT & US, MEEEEELESY S
W, ERIERGHREY b, Rbhh5=2—
A7 3 v ERLT W, CT & Tk, ZEIFS
EXii#cR BRI OEEE R bh, B
BYOBAOXRETIBHERERERYE LI
(Fig. 1A). ®I-MIBG = v 7 7 5 ~ & T,
CT ik sEREY ORI, FOKkEIRH
DRE—HTHHEEOERMNED b hic (Fig
1B). CT & CEREH D #970% LI ko i3 3k
HEOERERZYRL, HcBEE¥LRTCT&D
HFTT2/30 b 0T, BRYE O L LEr K
WChzich, v 5 AT hboEEIcEs
WCHERELRD S I, MREBTEHRIR,
WHEhCEEOKF X127 X 7 X1lcm, Kt
B ThoTe, TO—HicEEDEENED S
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Bafa% < bR L, 564 3 BIFMixZ 1, Zucker-
kandl B3R DB EMINE L REZE & 0t Le
LRAE 7T ABUEMERENSHEL, Bk

Fig. 1(A) CT image in a 57-year-old female shows
a low density cystic mass in the left adrenal
region.

E v [ - . AR N T x -

Fig. 2(A) Posterior abdominal 131-I-MIBG scinti-
gram in a 37-year-old female showed accumula-
tions in the left abdomen, which suggested metas-
tases from a previously excited pheochromocy-
toma in the Zuckerkandl. At surgery a 7g mass
in the left renal capsule and two masses of 12g
and 8.8g respectively in the left psoas muscle
were noted and removed.

-

: Lt i 5 a

Fig. 1(B) Posterior abdominal 131-I-MIBG scinti-

gram demonstrates a accumulation in approxi-
mately the same region as in A.

h, ASFRCRERECHY T 5 MlanH
ExRL, To—MicEES s BITERLET
50T, BIFERO SO LFEBM X, vV
F7 7 A LTI, bt BRI S activity O
Wasid b, ZoRAELE activity HYEL-,
activity 23& WL B 0 RE Mo & EREH 5
DWEIR ST E AT, Thi HEWRGIERD
LOMFEZE ZBRB, - THIMIBG ~ v+
7 7 »CERRESAHE S hicok, *[-MIBG
i ki K,ﬁ:kﬁ?iﬁ LiERres2bns, Fig. 2(B) 131--MIBG scintigram taken three
IEGI 2. KS3Tk, ik months later, following the third operation again
FRANS2ME I I CRIE L7, Z O HILEER & showed tumor recurrence.

(54) AARERSEE H478 #1125




o T 84

Fig. 2(C) Follow-up study performed 13 months
later than B shows a further enlargement of the
masses.

RO REEMM e & oo fofedic, 578 A
CEFEMA T, 82 BEREAEROEE & HMk
~OBRENRD L, #ArEDTEE K S
i, MBS REE TR, 60E£1 AT
BEBIMLE LR BFLEVLEL, 2Ta-1
7 3vo EREPEDR, 60F 2 Bl T L
MIBG =~ v # 7 5 & (Fig. 2A) Ti¥, EEHicR
BEBELAONEE L2HEh, 6045 Aic 3@
BoFH%x 5> 3, FRcERSIEBHEENI
118, BEHN2@8REDHh, BHIhi, Th
FhoOEX117.1g, 12.3g, 8.8g TH - 7o, [EEIX
BE<, BRI ESA~ O RE R EESY
FCHER I nte, i Aicd B EREL B X
NEER S h, REAEFNCEDS L2 I hi,
EHEEDOBREBENIT 2 -7 I VO LANRED
bh, 608 iz 2 @B 0¥ -MIBG ~ v ¥ 7 5
74 BTolcl A, B3 ITCREERLR
Bic (Fig. 2B). BFMIATEE L M T, &
BUHE I ERBEZ IR TV, 6149 Ao
YVFI T ALY EEOEHIKEAYRD TS
(Fig. 20).

SEFI 3. Y.AATE, Btk

FBAS64F 9 A4 Bl M AfE x5 % i

624125250
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W% 5T\ te, 59ES A b BEHBAEL 7o
b, 0ACHERBSHE L, 603 BichRE %
HoleBicEc@grLRi L, RF/ A7 F
v ) v{E488ug/H (EHELI0~%0ug/H) & k
AL bhki®, BB, 609 B
IMIBG > v 777 7 4 \fThhiz(Fig. 3A). &/
BRMcEB2EbLE 2 EEDERNALHN, A
FUNRERPEEEMEZ T, TOHE14E 4
A X 0 DEFEERSCENE, B\, THEO LUh
RBicEXPHBRLT, Rhs A7 Frs ) vfiliT13
pg/H, MR A7 Fvs ) vE9.1pg/ml (E%
fiE0.10~0.41pg/ml) & L HAHFEH b i, [I4E 6
AT 1IMIBG > v+ 7 5 & % X U9 Tc.
MDP B> v+ 735 ATk, £2FBCEBRINAD
Hhiz(Fig. 3B.C). ek Z 0B .MIBG &%
1ERID b O & BT 2 &, FFECmEEE, OF
RE~NDEBIBL LT vic, BEBE DM
MIBG> v+ 7 5 aikid 5 R 2H Lo Te.
MDP iz X 2 b D% T 5 &, i, EEH L

Fig. 3(A) Anterior and posterior whole bhody
scintigrams in a 47-year-old male who was previ-
ously operated on for a right adrenal pheo-
chromocytoma show an intense uptake in the
right scapula. '



Fig. 3(B) 131-I-MIBG image taken seven months
after operation upon the metastases in the right
scapula shows diffuse bony metastases.

DRSS E I Tc-MDP By v+ 7/ 5 AT
M ShTwsy, #E, B8 WABREE~O
BBEYECVFI T A0DIEERYL - TEHT5
DIXEEEEZ 2 bhD, LrL, BIMIBG X Zh
B O ~D IBUHREB B L CEy v 57
SAIhbEBRLTWEEEZLRS, ¥ Tc
MDP i3 sensitivity i\ T, ¥ I-MIBG 1= %2
LoHEL bR B, specificity @ & TIP3
MIBG ®FHF &R TW5B T ERIEFH LI,
z =
wEMiaEZ - 513 -MIBG o0& Bitic
DWTHRTTIRESHREZI TV, & IEl
BHEFEO DS, RITBRED S IIEBELE
ORI ERZ L 2EH X hT\v-%%, Shapiro
BN, BIL-MIBG OERFHEO 7z, FOHERE
E&, RbkkOmdhsa—17 i v{E CTE,
MEEERT R &2 v ciitailEcydT 52
WrdkdEL > < b, 400IEFIDOBES & 1T » 7o s, ¥
MIBG @ sensitivity (% 87.4%, specificity (%

(56)

BI-MIBG o #5 fa # alil v 55 3 % FFA

Fig. 3(C) A bone image obtained with 99m-Tec-
MDP demonstrates the numerous rib metastases
more clearly than 131-I-MIBG.

99N THoTc, T DHE DBREER OFEAE
BEIBFREDOBRMED S 0276IF 2 6, BIBHNFEE
D RED S O1THIF 4 6, FEZEAES 3 4,
E:pHTitsporadic 436 4 4, FEM106IF 1
FlTHb, MENSTHIFh S BITH -7, BEDK
& JEOWCTHBARR 7R H R e,

SEOBANINCEFIC Y h BRI - BEeil

REFEBELSDTIRRE TR T, &

nbogfic, ¥I-MIBG 0EEHEARZD LR
fe.
Bl omtMialicy 35 CT 2%+ & US

WEOH AT T IR 6 Th B H1019, &

ONEDHDOEIGERED A FHHEL TRTCT &k
JOUSBIZEWTHEBTH-T. TLTZhL
DIEFITIE, BI-MIBG v+ 7 5 A2 WHEE
DIcHIBFHTH -7, BIBANFED 5 HRETII,
ZOFD 3HHEIXCT 2%+ v CiXBMTEXT,
FEREXT - 4HRETE, zodho 3HEH
BBRHEhishot, CT 2%+ v C2WiCcEix

AAB s 478 H125
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Do feBil, BRFESBEHEE-CEHP R EE
EEELTWbDT, ZOFTERCT A+ v
Rl AbeZS7 4 voRoESE L sBED
EERIATGTH- T, CTEROHEMTEILE
gThote, ThHLORIBARED S HEDLT
MBLMIBG v 527 7 Ak h ¥ TcETE
b, BIB/RRECH L TARERIIFERICER &
Bbh, Zhi3boBRETE TR E—FT
N9 bbb OFEF T, BI-MIBGZ X 5
wEMEEORHEEKINI00%TH b oG X b
BWMEEZR LI, SEONESE L - - EE
BRKED ST ZEIZIBEDTHAD
IEREMERF T, BB 1AL 1ok
B, BIEPRCEREESRAZ DD, HlriE™
I-MIBG #iE#48ER D v v 7 5 A TI32T% &
hErEEEC B Rbhi, AEBCET5IE
HEBOMBEHE T % & ¥ 5@
73, Nakajo H1216%?, A 51362.5%% 2 &L
T\w%, Brown 513" I-MIBG 74dMBq (2mCi)
PRELS ROy v F 75 ATEFOEIEH
BRICHEE X h g2 s LT\ 5, ¥ Lynn
HIXZ B0 -MIBG Tt Ehish o F
FEIBY, BEECWIMIBGIX b5 6 HE
i Rl R LT3, - TIEFREIT
DR ELET AT L L TRREE LiRER
HThHarn, FooREFELT, BEOHEED
EZzbhd, PNROI24GIF 2 FITEEEIE O
HERT, CheBBHsLTw59 BHHE
N AEHEBGOIF oW TIR—E L ES
HTHAHH,
SEONRICE T B RNOEHOELI1L7.1g
THH, CTERTH ZoBEFBYIRD LI, P&
R A FE i - 5 1 -MIBG o H Iz DL
T3, Sisson 513, CT 2+ v+ v THEH E itk -
720.2g DEERBIRITERE X AFic L D REH L T
WA® Francis HITAKIZ L D E/Dlem O b D
FPREHLTWBY, LHrL/RBIZL 5 E3em A
DO TET, BREAZTCEIBRE
DEDTH ot &\ 5H19 BLMIBG D EFH~D
EHER, EEOEERED LT, FOERE
BT 5 ThAIRFIcI W EBEIhB L

MEF624E12 5 25H
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Adrenal : ] .
Table 4 Background ratio of accumulation of I-
131 MIBG in the normal adrenal glands (48h)
Adre\nal—
Cases Age Sex Diagnosis Background
Rt. Lt
M.S, 60 M essential hypertention 1.3 1.3
S.N. 52 M  essential hypertention i
N.K. 50 M  essential hypertention 1.2 1.1
Y.K. 56 M  essential hypertention 1.1 1.2
T.W. 3 M  essential hypertention =2
K.M, 23 F  neurofibromatosis = NP

Exbhb, iz, BI-MIBG RIEHEIFHE =,
B, BADEDIH5HTHIcD, BEIFAOPNE
REBEOZLWLARECLREZDTHA D, b
MEN fEEF TRV CREIBORHE S h 5 BENE
WEWbAEYR BIED Y v F ST ABITA
1B LB, B & oRKiEE T OWTIXS
BRI BREEBbhb,
SEEFEBITORHE & hicfEficowvwt, EIF
ER 2SOV EDH YV MERER L TR
2%, 48REREE ofETIE, £MH1.1~1. 308 EA
W2 -7z (Table 4). REMOCTEMED» v v
bR Ao, 48RRI E & MBI L TEEA LR
ote, —HBREEOERE v 272759V F
DTS /MEDL.5TH o7, #91.5L L% iR
DIBECEBYES OX L WEBbhid, =
DRI LTS HEE L IEFAERERTHE L
W, FERIEDID L E R, bhbhiiis BEIBR
HEONEERBERLT\WEWZ &, H5WIEIER
EMEER I B 2 A REM R ILES O BIE & E%
HEbTIworoFRIEL - Lt b,
SEL OB YW TORRSITERE L
W,

wEMRERETE, BRARBTIHEIW
o, & Rk Fisher & 0B EMBREFEMR A>T
OFED L —FHT 5, FLOHNAEEIASZ L
bAdizhote, wEMRE~OEREOCE LD
Tk, FOBBEBIRE L oThaote, ThD
12LMIBG OL#~D & D ARM M A 5 2 —
AT 3V EMEB AR T E & B T LR, KH



1586

DIEHBHE~OFHEMFHT 2 —1LT I VED
BItR, » 25V AFOREMEE~DOR Y ALE
LI HEINLDTHA D,

¥ &8

weflErEbh, B IMIBG>Y v+ 7/ 35
7 4 BT 5 7250z T DS M b, ROk
HEBR,

D FAnc X bR I REHEE 77 9%
BoLTh, BLMIBG Iz X h#H T 27, BITH
DIRRICK T 5 FEOHHAER CT * US ## X
&<, REOFREVPHERTE L,

2) FMEMmRIENOZH CRBE X5
2, EFHEIBD27% K il X hie,

3) ®I-MIBG 0 &£HBE 0 EFBRIFHME: & LT,
weMRES- e 2 77 v NI, EFREIESA
277 v FiERDIEC S, BERECIL.GL
Lk, EEEHCRLILUTTh- 1.

BILMIBG #8# L T\ 7o i o — RI BREERTIc E 8
witL¥T,

X ik
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