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Usefulness and Limitations of *"Tc-MIBI
Scintigraphy for Detection of
Parathyroid Lesions

Itsuko Okuda', Hajime Murata?,
Yasunori Ozawa?®’, Takashi Kokubo!
and Takahiro Maruno?

To evaluate the usefulness of MIBI scintigraphy (MIBI)
for parathyroid lesions, the detectability of lesions by MIBI
was compared with that by TI-Tc subtraction imaging,
ultrasonography, CT and MRI in 56 histologically proved
lesions.

In neck lesions, ultrasonography (92 % )and MIBI(85%)
showed better detectability than those by the other three mo-
dalities. With MIEI, detectability was decreased for smaller
parathyroid lesions that coexisted with thyroid disease. Among
the five modalities, MIBI showed the highest detectability
(88%) for ectopic or metastatic lesions. The smallest par-
athyroid lesions detected by MIBI were a parathyroid adenoma
weighing 220mg and a parathyroid hyperplasia wei ghing
200mg.

MIBI was thought to be more valuable for ectopic or
metastatic parathyroid lesions.

Research Code No. : 705.2
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LRI DBUPEBRSE S, & L RS S N/ Te-methoxy-
isobutyl-isonitrile (MIBI) (LI FFEIRER 1= b 4585 5 = L Asms n
TBY, EFIRBREDRESII AR THA Z LG sh
TR, RIRRIRIIZIRD ), BFtEET 2580
BDT, TOREDEAESHNILT LIESH TR\, Selcdy
5IIMIBIC & 2 BIFIRRZE O BTES T OA4 Bt 4 Hik U7
AR, ASENGEGIEE R L, WD RREIF RO 2 5
IZA S NI IERTE & BURER A & BEN TR L - BT 34 L
T, ERRPBREDEHOEE X A RIFIRIRR
DREREEBRRERE L0 THET 5.

¥oO®

AFRIZ19934E 9 A 519964 5 A F TR DPYkE Ttk
BLUTHAHEAT S 4, TRERRRES AR S W7 B 541
FEB, kA 2 FEBIOFH3AEBIS6HZE ORI BRI AL TR
Tho. FEFIOMNRIL, BIFRBIRECERRHZE (209 b
6 FEBIFATIET, 4 fEBNIZ MR, 1 FEBIZAISE - NEE)
WRGTISER, 1 AEBNEA-P window!ZfG4E LTV 72), MEN 1 %}z
P B3 Bl 9 /%8 (D B 1 FEBIE 3 BRI % 1 RES
Bl), #51AER] 1R, BRI OS] 1R 2 W,
FREATI0E ) RMER IR TR 2 FER 8 TR TH 5.

bR S MR IRBRE O ER L, IAEAT192-5000mg,
MEN 1 BN 5 B AT60-460mg , —RIEEEI RIS G
TUHESE I X ZBIERA250-1560mg TH o 7. B L Bz
BWEDERIFHITE 2d oz,

XMSIEFIOWERNE, BHEISEY, TH2EMNT, i
30-71ETH o7z, WRTOBRRAMEIZ, BRI IRIRE
BETUESE T3 Ca 4.6-9.3mEq/l (IE¥1# 4.4-5.1mEq/l), P1.8-
4.0mg/dl (IE#f#2.8-4.6mg/dl), i-PTH 25.5-1589.1pg/mg
(20.0-53.0pg/mg) T, k1 TlxCa 4.8-4.9mEq/l, P 6.0-
6.2mg/dl, i-PTH 1243.0-2724.0pg/mgTdH - 7:.

h&

B FIRBIRZE DS & L TMIBIY v 5275 7 4 DAk
2B THEHBERREZIT, — OIS T I E KR
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REORHEO B 2DIZTI-TcH 7 523, CT,
MRI  fifT L7z,
1. MIBIY>>F9 574

MIBI 300MBq % f ik 2> HiEA L, Siemensth#ZLC-
LEMEIA > <7 A 7T, 10540 FRHEEE 2 Bl OE
HEM{% % S B & OHERR O#PH CTHri% L7z, BRI 2L
DFEDOHEIZ I NS OREE S & BIEREE TTV, RE
EREAOHEEWES Y LHE LA, BEEICMIBIOMS
HEHAROLNT, BFMELRV LEBEREO TR EED
NIEFITIIEHOWmGEEEML 7.

2. TI-TeH 7 r39 3>

&AL 7 V) 7 4 (MTIC1)74MBq % ¥, BHIE L THEER
ZLC-LEMELA = A A TR L, 3612, @77 37
2 LEEF B 7 LA (PTc04-) 185SMBqiAHEL TH T+ 5 2
TavEkiroi.

3. SRERIREIHARE

2B, Alokaft# SSD-650% FIZFvy, 7.5MHzE T
7RI T AR L RElE ORI 5 &
L, BIFRREOFEZRE L7,

4. CT, MRI

CTIIGEHEI A7 4 AN AT LB FHL, A5
JZ 5mm, A A AR Smm, MRUIHZHEL . STEE =6
HL, A54 AE 8mm, AT A AMEKI.6mmTHEE L
72 BEHAREEOE S P SFRBOTERETLTICEEH
M T R L.

EREDFETE o 7o F IR E DM HT O B FIRRHZE D
MR, RERIFIRBO D BEHMIHEN R ST
FrEDGE L, FIRERED BN THE L - R (BB
RELEL)DBEFLICFITTHE LA, 5612, MIBI
PUFTT 74 ORBIRIRREOMEEERRE T 570
12, MIBITORIFRIRBEDHRIBOFEL, BIF KRS
ZOERB LUHRREBROEHOFIEL AR L
g

Fig.1 Early(A)and delayed (B)images of MIBI in the patient with parathyroid adenoma(263mg, the left upper portion)
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fEM 1 (case 24)

B#ER263mg D EIFHIRIRIRIES]. 57TH &M, Ca 5.0mEq/
1, P2.8 mg/dl, i-PTH 97.5pg/ml. 263mg & HLBHH/N S 2
235 b EEOFEET AL B, 104530 RS T
LI IE~MIBIDEFE AR, 2 BEfIZOBIEME S ClX, H
RIROHLY IAHAT washout E 4L, & ORI IRIEIEEE~ DL
FEATHHBEC D H N7z (Fig.1) . BEERATHIREITIER
STEY, FlFICT263mgDEIFRIAREE TR & L.

fEE 2 (case 42)

MIBIY ¥ F 75 7 4 HHFICEHH T o 74D A-P win-
dow \ZJRFE L 7 BT R FARIZIRES]. 64EB M. Ca
5.8mEq/l, P 1.8 mg/dl, i-PTH 179.4pg/ml. %%, BB
BIRAES TS RRIR S W d o 72, MIBIY ¥ F
TS5 74 2Bllholrbl AEMICERELTRD -
(Fig.2). MIBIDMERENA 2 - TCT2 AT 5 £, KBIIR
BORMADA-P window I[ZTERE 1.5ecmDIFZEEDFED 5 AL7z,
T2 AT L, FERLSEE09121060mg OBl IRBR AR IE A 5HE
Bmanhi.

fER 3 (case 28)

N REAR B IR AE 2 A BF L 2B IRIRBRAES]. somtcts.
Ca 5.5mEq/l, P 2.9 mg/dl, i-PTH 128.3pg/ml. FFRBRIZIEA
it RAEEERE DD 5 720, BIEH 1§ THIRIRFEIR TD
MIBIDwashout25EH, SHEIZAERR S & L TRk S B EL
HEEEES bz (Fig.3). MERME, CTE1THI T LICX
D, BEREIFRREEOTA(RE)OLIALER,
ZDERED AT I L7z, REAEAAFERZ450mg DR F KR
MRIEASHERR S iz,

" R
B LRI B RE TUHEREAIEBIS6IR I Z D\ T, IREERE

(B8)
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Fig.2 MIBI scintigram (A)and CT scan (B)in a patient with ectopic parathyroid ademoma.(1060mg). CT scan demonstrates the mass

in the A-P window (white arrow)corresponding to abnormal accumulation in the mediastimum on MIBI scintigram (black arrow)

(A)

1‘.P

IIIIII (B)

Fig.3 MIBI scintigram (A)and CT scan (B)in a patient with adenomotous goiter and parathyroid ademoma

(450mg, the left upper portion).

B, WEOWR, FREEIC L ZHREOREOEE%Table
HZF &7z,

MIBLY »F 75 7 412 & A BEE{2 & BIEE(E - BT 2
Bl FFRBURZE DR O % Table 21278 L 7>, FHIE{E T
1, BIFIRBRZE~OMIBIDMERE L THETE7- DI,
S6TRAEH28IHETH o 7. fEFI 1 TREAITE L, FHEIC
HAMIBIOSEDES VL, BIFRIRHREIHLDT
WL HE LDIL, 56MEFIGHETH -7, 120F
BITRENDOERIIRD SN h o 72, 2 Bk ORILHE %
T, FURIRORD AAA A washout £, EIFRIEFHE~D
MIBIDEMAFE#E L 3 { &2 b, BEEF{E TII56HKZH33

24

RN L EEE UCERTE, 1SWENERmD Y L)
ELTHHRWEDFERERIBONT.

MIBIY ¥ 525 7 4 TORFIRBREORIBEY, HE
PEMEICHEE LB L RIMICHEE LGS LIS
VF, MOBHEZ L L B L 72 (Table 3).

EFTEIZHREN D - 7285481E, MIBIV U F75 74T
(&, 48ZHP41RZESS % X IR TE ., TITeH 7T F5 2
3 VI342FED ) B, 263-450mg DIRIE 7 JHZE £ 25-530mg
DB T WE LB TET, BHERIIT%THo7:. @
BEBETIE, $HBICL o TRIEDEE L VAT D535mg &
600mg ORHIE, 25mgd 250mg DIETER LA OFFZE I3+

HAER SR $557% $ 115
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Table 1 List of patients with hyperparathyroidism: Pathological diagnosis and weight of the resected parathyroid lesions,
diagnostic imaging results and coexisted thyroid disease.
case pz;;;:]"ogs'i"sa' region “E:;g')“ thyroid disease ~ MIBI Tl-Te US CT MR
1 adenoma left lower 3600 + ND + + ND
2 adenoma left lower 535 + + - - +
3 adenoma left lower 1950 + ND + + ND
4 adenoma right upper €650 + ND + + ND
5 adenoma right upper 5000 + - + + ND
6 adenoma right upper NM + + + ND ND
7 adenoma right lower NM + + + + -
8 adenoma left lower 600 adenomaious goiter + + - + ND
9 adenoma left lower 2180 + + + + +
10 adenoma right lower 5000 + + + + +
11 adenoma left upper 720 + + + ND +
12 adenoma left upper 2450 + + + + +
13 adenoma right lower 500 + + + + ND
14 adenoma right lower 336 adenomatous goiter - - + + +
15 adenoma right upper 400 + ND + + ND
16 adenoma left upper 2520 + ND -+ + ND
17 adenoma right lower 401 diffuse goiter - + -+ + +
18 adenoma left upper 275 - - + ND ND
19 adenoma right lower 830 adenornatous goiter + + + + ND
20 adenoma right lower 2780 + + + ND ND
21 adenoma right upper 327 + + + + ND
22 adenoma right upper NM + + + - ND
23 adenoma left upper 400 + - + + ND
24 adenoma left upper 263 + - + + ND
25 adenoma left lower 335 diffuse goiter - - -+ - ND
26 adenoma left lower 440 + + + ND ND
27 adenoma right upper 1760 + + + ND ND
28 adenoma left upper 450 adenornatous goiter + - + + ND
29 adenoma left upper 220 adenomatous goiter + + + + +
30 adenoma right lower NM chronic thyroiditis + + + + +
31 hyperplasia (MEN 1) right lower 358 -+ ND + - ND
32 hyperplasia (MEN 1) right upper 210 - - + - +
right lower 530 + - + - +
left upper 270 + - + + +
left lower 25 - - - - -
33 hyperplasia(MEN 1) right upper 460 + + + + +
right lower 60 - - + - -
left upper 200 + + -+ - -
left lower 250 + - -+ + -~
34 hyperplasia right upper 1160 + + -+ - ND
(secondary) right lower 710 + + -+ + ND
left upper 250 + - - + ND
left lower 440 + + + - ND
35 hyperplasia right upper 1560 + + -+ + ND
(secondary) right lower 620 + + + = ND
left upper 400 + + + + ND
left lower 900 + + + + ND
36 carcinoma right lower NM + + + + +
37 adenoma upper mediastinum 498 + + - - ND
38 adenoma upper mediastinum 192 - ND -+ ND ND
39 adenoma upper mediastinum 380 + + + + =
40 adenoma carotid bifurcation 3080 + - - - -
41 adenoma upper mediastinum 380 + + + - +
42 adenoma A-P window 1060 + - - ND ND
43 metastasis L-3 NM + - - - -
metastasis right ilium NM + - - - -
NM: not measured +; detected —; not detected ND: not done
FH9FE9IA25H 25
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Table 2 Comparison of detectabilities for parathyroid lesions using

between early and delayed MIBI images.

Table 3 Detectability of parathyroid lesions by the imaging
modalities in patients with hyperparathyroidism.

results not detected probably detected  detected
early image 12 16 28
delayed image 8 15 33

BILHTE, 92% (48IREH4IRE) DIRIEFETH -
7z. SAEBCT ClI429mZEH339mLT79%, SHLFMRIIE195%
EHISIRE 19% DRHETH - 72,

EETHEIRESFELSEE, MIBIY Y 57574 T
13 8 WA 7 THE D8’ W% I TE /2, MIBIV > F5 57
1 TRETE LD o HEIR, FHEBAT, HigicEs L
TW192mgDIRIED A TH o7z, EHEREPID 380-498mg
DRRIE 3 H%, TEHVEE - PISBIAR 58 D 3080mg DRRAE 1
JHZE, A-P window D 1060mg DRAE 1 F5%E, BIF RGO
FEEBE 2 WEORMMEB X VB IERE A MIBIY v F 7
774 THRIE LR, BEBEIRE S WA oREE:T
FEIFRIRRE DML, TI-TeH 7 52 3 > T43%
(7 RZE 3 90%), SEEBERRE T 38% (8 WL+ 3 75
%), BERCTT17% (6 WZH 1 %%), TEBMRIT20
% (5 HEF 1 /L) L&D o 72, XS - NEESBIIR S
IR D3080mg DARAE 1 7%, A-P window D1060mg D
WRIE 1 7%%, BRSO BERE 2 WEDO RIS
& UMEREMRZSIE, MIBLY v 54 7 1 LSO
TIIREDRIEBMIASTE Y, MIBIV Y F757 47
IIREERILT A LATE

RIZ, MIBIY ¥ F 75 7 412 X BEIFRIBIHREORK
H O % BT & EE T L7 (Figd). Bl
FURBRIRIE36FZE 0 9 H319HZE, MEN 1 B2 fE 9 B
KO REDH B 6 7%, “REOBEHK 8 HENIH b
8L EARETHRINT A Z EHNTES. FOERII0-
5000mg THe/pR L, BRIEA220mg T, B A
200mgTH o7z, MIBIY ¥ F 757 4 TIHRERRINT
&Moo DiX192mg, 275mg, 335mg, 336mg,
401mg DIRFE 5 5% £ 25mg, 60mg, 210mgDBFAL 3
WETH-72.

3612, FIRERDOEIEOFEEIZ L AMIBIY v F
777 1 ORIFIRBIRZE ORI RE R, BRI
(Fig.5). HFIRBERBOEMHS 2 WAL, BIBTE
B FIRBRRED 5 RO b D13263mg T, BT
2o TZRIFIRIRZED ) bl b KE VS DIF275mg
Thotz. —F, EEHEFIRBRED X 5 70 5 7% 4 5
PERZE, 1BMEFIRER AR OTF AMERRIRIE 2 & R
BREERE T &0 LT 72 B FARIRBRIE T, 335mg,
336mg, 401mgMDILEIAY/NE 7 3 JHZETMIBIY » 57
T4 WENRIET B LD TERD .

z =

MIBIY ¥ F 775 7 4 |2 X ARIRRBHBEOBRE 128
WT, BIEME{Z I FHEZ I R EORE IERT

26

normally localized ectopic or
lesions metastatic lesions

41/48 (85%) 7/8 (88%)
28/42 (67%) 3/7 (43%)

modality

MIBI scintigraphy
TI-Tc subtraction

us 44/48 (92%) 3/8 (38%)
CT 83/42 (79%) 1/6 (17%)
MRI 15/19 (79%) 1/5 (20%)
lf’f:.

Bl FRBRARAE (/2 L) (BT AMIBLY 5775 7 1 OB
TATREMIRE A Fig.61T/R L7z, MIBIY > F 2755 7 4 1%, MIBI
OG- RIIMGE % Sk L, Mo &8 2 FIRER, BIE®R
PrE&ESICEET B, EHOFIRIRIE—MAYIZMIBI® wash-
outHENHFMR L Y R L, BIFRIREEDDH 5 3 DERALIE
Bpf & 3E1C, MBI L EITDE, WENDOEFIIE 4 I
BABEIC 2o T B, ZOBFME L HI2ENDL T EE2FIH
LT, EERAG TRIFIRERE LB L Tw209, JEH) 1
WRT AT L  BIAE % TR ERBIRED S 2 BT I3

S hyperplasia » Nyperplasia
CRcenaE, (MENtype 1)~ (secondary)
5000 A 00
) + ; positive
G — ; negative
£'4000+ °
2
S 4 °
w
k)
i
2 o
© 3000 -
= o
g
8 1 8
S
% 20 :
g 00 1 o
= o
- cl
o] &
1000 - ,
o g
1 B g g ¢
250 f----f---- G eeeee- N 0o
0 -3
+ - + - +
results of MIBI

Fig.4 Weight of the resected parathyroid lesions in patients with
hyperthyroidism undergoing MIBI scintigram.
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Fig.5 Relationship between weight of the resected parathyroid

adenomas and results of MIBI scintigram.
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Fig.6 (A)Early MIBI image in the patient with parathyroi

FH9E9H25H

(A)

BT b4 & 673

DERBLIZHAMIBIOEFEDH <, FAEDHVERLIZIRZE DS
HBEDTIRRWPEZEZ BN, 2 FEEEORIEREE Gl PR
BRADBLY IAHAS washout S, BIFIRIRRENOEFEHT L
DNEBLLT 272, 2DEH I, BEIFRBBE~D
MIBIDH#EREAT & D 585k L 23 VB IEBE{EAYRZE O H 1258

LTwaEEZ LN,

SRR ELIEFE CRET 2546, BEERAE2
%DEMHETH Y, MIBIY ¥ F 75 7 1 DML 85%
LBEIBEICOCODTHo. TITecH T 7273
HBEMIBLY » 575 7 4 T 5 &, 500mgh) -OEIH
RIRIRZEDORIBIERRMIBIY ¥ F 75 74 D> TWw5 b
OOMBFORBEICKEILERIIVWEEDRE, Ly
L, S00mgbh F OB/ & % BIFIRBRIRZ 12 BV T,
MIBIY ¥ 52" 7 4 H¥70% (23RZEH 165HZ) DR2E & Mt
L7=Diit L, TI-Tetr 7 b5 7 33 YETIE43% (1%
9 %) ORI ETH 1), 500mg LT ORI FIRIRATZE O
HIZBWTIIMIBIY > F 7 7 4 3T TeH 7+ 52 a3 »
HEIHE o T,

B OREDOMEN B EEREA D L\ EOFE R
HBoN2s, BEERE CRIFIRIERZE SR ICEEb NI T
LHEDHELHS THEWIHES, BIFRIREIZREELR
FEICD T AV L2 BT H L, BEIEKE L MIBI
VYF T T 4 wHAEDETIT) 2 LA ORI O
LlizohhrlEZNS,

R IR R LD D DA TIE, TITeH 7 M52
Va rEEREOMOBREETIIREL D 2HHAFRE S
LD ERRET A LHETH ), ThiHT,
MAEHBAIRE SN WMIBLY ¥ 579 7 4 DA E L
CBPo7, YREOBWT, TI-TeH 7 b7 7 ¥ a Vi,
CT, MRIiE, #EHFIELLZ FOIBREZBITL NS, 20D

density
710 =—
\a\“‘-u_,\ﬁ________“ —
g h'"\::\:?\ \‘-__/ ‘““x______..—-_._.““ "
.__‘\‘_‘-‘w:%‘- A=
500 - I X
1: = e —, Ervn.
TR g
1 1

0 'TWWWWTFHH‘HWTWTTTTTTTH‘ITWTW”‘F[TTTWHTWT'

30 130 230 330 430 600
time (sec.)

(B)

d adenoma (650mg,the left upper portion). (B) Time activity curves for **"Tc-MIBI
within regions of interest over thyroid (1, 2, 4) and parathyroid (3)tissue.
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e, FURIRD S RIFRBRESKE (BN THE LR
IR EDY S, MELRETAZ LA TE LI o7,
MIBIY> ¥ F 77 7 4 I3IREFHEITRE ShT—EIC2 5D
BEITVRTL, ¥ T2 73 v 217 LENLRVE
BLRRETHLZ EHD, MIBIOKER L-L % BT 2
2Tk, EFERIFRBREOREIRERL TEL
EEZ LN

> T, SARHEBEHIRE C I B FIRBIRZE AR 5
NZWHEITIR, RIATIREWEL LTMIBIY Y F475
TAWETEND, 12770, MIBULIESCIIED 7 &b
Bea LREICOEFIVT 22 LMo TBY, Bifks
EBMERENELNSA1213, MIBIOERESI 2CTR
MRI% ETHRT A2 LENH L LEZ 5N 5,

ZDEHIZ, MIBIY ¥ F 45 7 4 (3B IKIRIHRE O H
CERTH LA, SN0 S, BIFRIREREOERIC
& o TMIBIOBHEEIZIRFEATH B L # 2 bhi-. Bl
RES6TRED ) LASREERRETHRINT A LI TE, #
DE i 13200-5000meg T o 72, Fe/NEH 138 B A
220mg, MEN 1 BIZHE ) @A 200mg, —RHEDBIEE
AR250mg TH o 72, BT E LD 5 72D13192-401mg DIENE
5% £25-210mgDBIK 3 HETHo72. Thbb, &
400mgll L OIREIIMIBIY ¥ F 75 7 4 THRH E N8,
250-400mg D/ E IR TIRINEEN BB THB Y, Pikipgs
IZOMIBIAMERET 9002 L s, & ICHRBERDS
FEBITIIN S REIFRIBREDRBRESEL L L\ iE
BTHo7-.

L72hoT, MIBIV Y F 757412k oTHREL S 25
FRIRZEL, FRBERDOSHI 2 VIS, RNEEHN
¥ 250mgeEZ Nz, LA L, FIRIBEBLZAHELTY
A¥a, MIBLIZ X Z2EIHFIRIRE OB AENE L, 250-
400mg DB/ & 2 EIFIRRE ORI EIE T2 &

EzLhi,

Fig.6/Z/R9 & ) IZIEH O HURIR IE #8912 MIBIDwash-
out B FFARER & 0 B, BIFIRIRIRE DB 5 ERAL IS HERH
EEBIT, MO LENDE, RENOEEITE 4 1ZH
BB, 2B, FRBICESERER VT AROR
Ex AL TWASE, MIBIVTE RGOS ICHERE LD
LRI C Dwashout 5EN, BIFRBRED NNy 7 75 v F
PELRY, BEEETIC FSAIDEII LD, &
DIz, FRRERZEHELTWDL L, BIFREREOR
HEEAMET 9 5. HRIROBEHMERZE, BFPRELE
EEEL, 0, FOEERIEVEVDLILTEIY, Hoh
CoOBHBERBES CTRRIBEBOFEL AN THEL S
EHMIBLY ¥ F 757 4 DFIEICEEE VR B,

B

BIFIRIIRZE D IETEICRIET 254, BEEREOR
ML, BEMEOSEEIIMIBLY ¥ F 75 7 4 HSHED
B ENR TV, Li2dto TlBFERAE CHERI RS
BOLNBWHERHEDHESH TELVIEER, &850
WEDNESHEMIBLY ¥ F 75 7 4 95, BEEREORE|Z
THIRERELEZ LN, WMREEZMAASHEL LIS
EoT, BIFRIREOREZHOBEDR LIZO%H5
EEZ BN

MIBIY ¥ F 775 7 412 & % BIFIRBRIFHZE DRk H AR 1L,
AR EDO S WA IEH250mg T, FIRBUREE &
fif L T2 5 £250-400mg DEIFRIRZE DR AEDE T3 %
EEZ BN,

BB, FHFRIE, LBEOMEBEEIZL DITo7.
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