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Diagnosis of hyperfunctioning ectopic parathyroid glands using ® Tc™-MIBI SPECT scintigraphy
combined localizable CT LU Xue-min" , YU Shu-hong, HAN Jian-kui, DONG Yan, YANG Fu-yong.
* Department of Nuclear Medicine, Qilu Hospital, Shandong University, Jinan 250012, China

[ Abstract] Objective To evaluate the diagnostic value of *Tc™-methoxyisobutylisonitrile ( MIBI)
SPECT scintigraphy combined localizable CT in the localization of ectopic parathyroid glands in hyperpara-
thyroidism. Methods Retrospective data of surgery, pathology and imaging were collected from 28 patients
with hyperfunctioning ectopic parathyroid glands. All cases underwent CT studies. Twenty-five patients had
#Tc"-MIBI planar imaging first; SPECT scintigraphy combined localizable CT was performed for the pa-
tients with abnormal radionuclide foci immediately. The fusion images obtained after reconstruction showed
the exact location of the ectopic foci. Operative histopathologic results were regarded as " gold standards".
Presuming 4 parathyroid glands as normal findings, findings confirmed by operation and pathology were re-
garded as positive, otherwise negative. The results of CT and radionuclide imaging were compared by y*-test
of four-fold table. Results Twenty-eight ectopic parathyroid glands were found in 28 patients, all patholog-
ically confirmed as adenomas. CT found 22 foci, of which 17 were true positive, 5 false positive, 1! false
negative, and 79 true negative. > Tc™-MIBI SPECT scintigraphy combined localizable CT found 23 foci, no
false positive, 2 false negative, and 75 true negative. The results showed that the sensitivities were 61%
(17/28), 92% (23/25) , specificities 94% (79/84) , 100% (75/75), accuracies 86% (96/112), 98%
(98/100), positive predictive values 77% (17/22), 100% (23/23), and negative predictive values 88%
(79/90) , 97% (75/77) , respectively, for CT and radionuclide imaging. *Tc"-MIBI SPECT scintigraphy
combined localizable CT was therefore significantly higher than CT in sensitivity (* =6. 98, P <0.01),
specificity (y* = 4. 61, P <0.05), accuracy (¥’ =10.30, P <0.01), positive predictive value (Xz =
5.88, P <0.05) and negative predictive value (y* =5.36, P <0.05). Conclusion *Tc"-MIBI SPECT
scintigraphy combined localizable CT is superior to CT alone in the localization of ectopic parathyroid glands
in hyperparathyroidism, but false negative can be found in some patients.

DOI:; 10.3760/cma. j. issn. 0253-9780.2010.01.011

TE&EBA:250012  FF, UWRA¥FEERZEFFH B¥R. BRE 8.6/ F)  URKFERKER
(F#4a)



PEGRFIRE2010 2 AF 30518 Chin J Nucl Med, Feb. 2010, Vol. 30, No. 1 +43 -

[ Key words] Hyperparathyroidism; Choristoma; Tomography, emission-computed, single-photon;

Tomography, X-ray computed; MIBI

BTe™-H € & 7 T & F 1§ ( methoxyisobutylisoni-
trile, MIBI) & 1R & 3L 7 (i B 4R 3% A% 9 R 8% ¢
B (R E S A BRE T, 467 Te"-MIBI B8 5
BEBB(EH CT MR BA N F AT RB E(L2
BB B BR TA rp A7 7E = o 0 25
B, EERBEITT 28 FIRMAFRFREEY
B, X*Te"-MIBI SPECT &4 & CT BB 4R 5%
#CT WAL RH#FTHE, AMENT

"AMEHZE

LFRMR . BF AR RREREIEL KRR
RERBE 28 6,5 13 1, &0 15 fil, &4k 16 ~ 58
(FH41.6)%, UBHRRGEBR(INEHE . EHH
¥ RBENHERSE) NEEERKN 19 5 LBKE
GAER(REREHEESEA%) REEERK S 6;
UMZHARAER (R KHLS EiE Ex.
WAEALBGR ) B AR 3 Bl LB RS E
BEHAAER EH EK SO R %) b 3 25
REG LBl R 2.5~ 18 4F, BN EHREHE M
NN TN

2. U524, #E GE A4 Hawkeye BITX
3 SPECT/CT {3, B2 VPC45 {KEEB M B EATILEE
2,70, P K MIBI 4351 B Jb 5T+ 5 7 Aedt
SRR RIS R T B2 Bt . Te™-MIBI jif
HAAET 0% ,

3. WetAE” Te™-MIBI 218, BELERHKRES.
Bk S B AR 740 ~925 MBq 5, 435 F 15 ~30 min
(BH14) 5 90 ~ 120 min (253B M) 7538 & L K#
MO FE SR, LEITRANBR. B 256 x
256, UAMEH 2 ~3, RERTH 300 s, X BARRS
FEREHRSERELEE HITRGMARE,

4. BEMERE, BERETRK LMHAZEH
HE, TR EEEGRE, FEH 128 x 128, K
1.5 £%,6°/7,40 /B, JiEHs 180°, 3L R4 60 M, #
E¥RETBE , NG EESAHRE, 4 3hi K
BB, (8 CT HRET R v BERUERE, #17
CT #5HH, AR RGeS EE X 2.6 B/ min,
BEBARHEIR 13.8 s, 5EF£0.6 B, 822E 1 em St
40 2 E RN EE 5 A 128 x 128 M ERK
EE, @it E #1588 SPECT & CT & 5 #
¥ R RREE R RN A R,

5. M CTR &, ((#FFEHE GE 27 Light-

speed 16 HEMENE CT, K25 & 14 120 kV,220 mA, ik
512 x512, BIE5 mm , $805 R 1; TR B 5T 008
B EYRREE, RETHRGRTH, R AR E 1 s,
WET RIS D (R R) , Rk B ERRE
1.5 ml/kg, X F§ MEDRAD &R 478%, EF 3 ml/s,
G IKESTRT TS 30 s FRIAT a0 R AR
SRR, M2 MDA BRI A R IR FEE A

6. R, BEZERH 2 MU EREEKE
ZEREMILRE . B L FRRINE BRI
SRR, TR AR TR, FRIRSNE R
HIRBHRIRER , H R RETU A RO R AR
i — TR A BER T, T EH#TRAL O H
B, UFRRFREBERN ST IEREY
B4 NERFRITE, 2 FR RHEREIELH A
tH, HERA N, 2HREF LR, CHEHES
FARAEMBN—BHANERAE, HAlTE 2 KE
TR RGE FeFE AR PO AR
WfE, WEZAMLRRANEE Y RE, P<
0.05 AERAFZITERE L

g =

L FRBRERELS R, 28 8 &1L 28 4
St BN AR 4 ~20 mm, & 0.3 ~15 g,
SR FHSERE W 6 Bl FEKE 5 B ARK
17 BI(RTEMRRA 9 B, PEEALEHIL AL 4 #,
BESE REEIN). RAERERE 28 Matt
BRI

2. ZEMCT RACFARMRBREM) X RH
22 PR, P B RAYE 5 4, B 1 MR
B 4 IR EZRA DI RETTHERAL R S5 ; B B
LA LAMETIRSE REF, 10 MITFHR
H,Ef4~15mm,{E 0.3 ~10 g; EFAH 79 4,
25 {7 B % 3# 47 Tc™-MIBI SPECT 454 & CT &
8, R BAERLL 23 A, KRB, B2 4,
HBAYET5 42 A BAMR A S 1 ML FHRSE
BENW, HERN4 mm, &R 0.3 g(FH CT KR,
FAEEHL), D | MITHREE, HES5 mm, i
B0.5 g, lIEH CT E{i 2, Tc”-MIBI SPECT 454
DL CT BZLW RN RFIRIUAIEHR WA 1,

3. 2K EY BR EEXERS CTRERE
REE SRt ERRE AT, B M B
FEERWEGHFBEL(EL),



44 . PEGEYAF 201042 AE30 %% 18 Chin | Nucl Med, Feb. 2010, Vol. 30, No. 1

Bl BEB 2L BPREGIVETHES £ T"-FRER
TR 520§ (MIBI) XU AR (BTAL) 75 sa. 15 min RLEDIRARRER T
T R BRI B 4L 5 b. 90 min B B AR IR R W] Bk, UK B
SEARIEHT B R, L0 AT HE T B 07 B R 5 AR AR5 . SPECT 44
BN CT MBUR BTt R AL B RSB IRAL TR AT E MR P

%1 RAFRFREE SPECT HAEN CT B4

SHM CT RESRLR %
mE Wt
RENE BH REE HHE BRE . oo
¥HCT 28 61 94 86 77 88
(17/28) (79/84) (96/112) (17/22) (79/90)
SPECT 458 25 92 100 98 100 97
i CT (23/25) (75/15) (98/100) (23/23) (75/77)
Y1 6.98 4.61 10. 30 5.88 5.36
P <0.01 <0.05 <0.01 <0.05 <0.05
AR BRI

15 T

B FREREZEERN20% , UABHE R,
KEFFREA TR AR IR & S RO B RSB R
61% (17/28) , HHL CT R HEEm , W RO HRF
REWARRREE. BERSHURRARER,
AFTEA CT K& ([BLRFE—ERE, £MEF
RN 17 DRALFRSEIRE, B8 CT LR 7 4
BEREA CT HERAKER A HIFERRE,
P ES N VERRBE XA TR EE TR,
WAL FERESE W R EESRERARE
BAY, EREAENEERRY.ARFZ2BAE,
e SER R L MR RS IR A R AR 35 AR, A B
RS BB EES A,

PTe™-MIBI Wit H BB BINEER R, RA I
THRPRERARST 2 BE . MBI AFHRE
BREPLE EE R E3hizta SHahy i, Mg u#
240 o fm A i R e 0 BT {R aF LA B AR, BOTh BE ST Y
5007 PR 4R 35 e 40 g 7 S S0 AR BD AT U IE % AR IR 1

BEUE Z#9 MIBL, SRR RN B AR AR X A0 J 5t
HREWRE; NHEIE¥ FRBHL S MIBI R H
IHRETTH i FOR S AR AR, BUEE SEIR AH , TIRETT HE Y 7
PR BN RIA SRR . BT HFRF R
kb %% MIBI 948 BUR (U B TR kb BB, R BOR T
HInGERES , @ Te™-MIBI XA B4 7T LK
KAt w2 808 /MR AL, 5T 8 A7 B R 35 18 592
REERHNREE, BXHREAEHTHERRES
ENL, B, ARES e om RIagm L,
FEAT CT 5 MRI 25 A ISR BHE R A sl 2 hr o

SPECT 5 & fif CT IR & B 5 7T A" Te™-
MIBI &R HEM B FRAEEMERI CTE L, &
B3 25 It MIBL B85 23 4 (B EEMNH
FEBRMmE, @SR T K2 3w A 2 R s
EN(HERBILE 2) o BTLAZIT RIS 0 R
SRR FFRE R | P T A0 RA
T ESEFEM CT,

L

E2 BHE,23%, FREFBIETHE 3 .7 Te"-MIBI N
A BAR(BIAL) R ca. 15 min WHRIREM T 7 B RIS HE
WRAL :b. 120 min B AR BRI IE W 5, 22 M T 77 o B k- 75 1 O
B, CH ST RE T 5L PR 55 IR IR 5 0. SPECT & E L
CTERS MEAERMFRFRLTARGESE . REF,
5% Te™ -MIBL Bt R RT3 B ERARE

SFEBRENFEEAABRERE . ZBRN
BECERMA () Frat i B B HE MR+, ™ Te"-MIBI
BHRE®E ERMEHA. &5 2 fIERAERK
KSERIHINAFS mm, FESFHIHN0.3F0.5 g,
BEZEMFHRER. SPECT 454 & CT BB/
K& R Tcm-MIBI #25 FI#E 0 56, A CT #47TE
fir, 5 Te™-MIBI B R BBt &B SPECT 445 €
fi CT K2 BFAYE. B F SPECT B4 Vo B 1845
e, T LAk SN R B8 B AT R AL R R



E%ﬁﬁ%ﬁ,ﬁ 2010 4£2 F5E 30 #% 13 Chin J Nucl Med, Feb. 2010, Vol. 30, No. 1 45 .

FHE, BoutTF i R e BE R S8 T B T ok 307 B R 35 A
{8 Te™-MIBI XU # B4R 8 %, 4T SPECT 4§
BREN CT BRI BRI MR AR AL R %,

B AR (P Te”-MIBL® Te™0, ) BB 35 4 R
ERBEHN—H AT, X REMIRER
FUR S5 R T RETUBEAE A9 2 17 , DU R T ik,
KBS B K 91. 8% ,80. 0% , (BT T Rfr R F
BB, i ERBRTEELAFIR. X
R 4718, Te"-MIBI 245 KA A 57 A v Hl A
AR R R AR AL , R LR, T ELE S
8, TR B F R R, HEET,

$ £ X W
(1] BmE AER, 54, %. WEERUTREEEE. PEA

S fRigak, 2005, 21: 91.93.

(2] F%, 8%, XUt . ¥ Te™-MIBI B 88 A 2 Wi h BE AL R HE
FORRFR. PEEEEREE, 2003, 23; 24-26.

[3] BRAER, AW, ZHL. 5 URESMFRFRIIETTEY
LI E. PEASBRERE, 2005, 21; 518-521.

(4] BFE, Bk FE 5. ®Tc™-MBI 28Kk CT S EREFR
FRIEAEENZHME EXBEEEE, 2007, 17,
1155-1157.

[5] E9, B, 2% . MRI B® Tc™-MIBI § &5} FRFIRLEE
TUHER S E. PEREFRE, 2002, 22: 28-30.

[6) FEaR, RakF BN E, 5. FAEFRERDELHERE
ARFREEME BB PEEEEREE, 2004, 24; 3335,

[7] Biote, FREE, NI, %. P Tc™-MIBI B BAS v FHMLH
ROTFRFR. PEKESE, 2003, 23; 106.

(8] BMR, W=4, BHE, % JHHERERPHEEMLF RS
IRBE IR B, PEBEESRE, 2005, 25; 13.

(e H 57 :2009-07-06)

- HE -

FlRBEEFFRBRSERERRIZEFRILHEE

BEF I 50 £ L2 EEHELPEET

20094 12 A5 H, 2B L EXK LT EZEREEFSHBHEN, RILBXBEZEMBR SERZRRIZER I
KRR 50 ELREHAELBEIT, RAZHOBEZLEER FHEFLAERRLETFPEENRENBSE KR
BEEH BRERBRSERRBHTEEEARE, LER FEEALFELHNBRARBELIT. IRABEZESEH
RRELH—XEELN SWERNE. () BREFEASEEXNRE; Q) HERRMZRES; ) nARERE
FEAREFZTHEM; (4) ATIEHBEFEERE,

SWUHPEERXLBREXFRBEARA A TEREXLEAZRAZTIHAHB IR, S2RE-BEETHRILESE
WEREX#SHER AKEEFRZEHUELERTR FHERMBRIEER, GEFITENT 1 KEFERTRAE,
ERTREFAPHTZCEN 4 K, BF THRIMTRBEF FRPI & BRIGTERFITE S, RIFMEN T =4 KE
FHER,

- BE - 1EE - WE -
EFRXPHEXXRHMHRHER

EEXR MR, LS B LRAYE  EHRTRAFSUTER: (1) S &R BREE; (2) BAKXE; (3)#E
HER () WEYERE: (5) PR R (6) HHSR; (7) WH AT EMLBINGE; (8) HHHHEH; (9) F X FR A HIE;
(10) FRHAF TR HR (AL R EFAT BHFR BE BEER) (1) Fra iR Es; (12) AR Y
IR BRI ; (13) MR BRI BT KA SME RS ; (14) 2FA X IR, B4 AREINE R 7 £

AF| %83



