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(WE] B W7 Tem-HH AR5 T 3505 (MIBL) F- i %1% &% SPECT/CT Rl & AR X 5 &
PEFAR S BRI BETUHERE (PHPT) B RFHZWHNME, T 0T i AR SS RO CE &R, A3k MlmE
S3HT 2016 4F 6 F 2 2019 4 9 F HH B 5 I R B Be & F AR EE S PHPT B3 62 #il (5B 15 4],
147 B A 27~80 &) o SRAIX? KRS MO T AR RS BAR IS WALAE , SR TR ST AR ¢ K55
F1 Mann-Whitney U 4658 Fi 3 - 187 A% BH A4 4 B BAPE A AR 1 1t 37 IR 55 R 3 (PTH) /K il 85 7K
BARJGRIEI KAR R 255 o A6 18] 045 BH 5 7] v o7 P JRR %8 IX. (RO ) ¢ AR £ 33153 B 109 4
FESR AR AL 5 1EH A SRR IR ( T/Ne \T/Nd) , 32K F Pearson #5¢ ) Spearman FAHK A3 H7 H 5
M3 PTH 557K - B AR J5 s ke KAR BIAE G o 43 5 S M3 PTH I 85 5 7 1 45 BH M 56 R 1
ZiRAE TAEFRE(ROC) Mk, i e ARG A, &R 62 il PHPT &7 1 W R RBUE 69.35%
(43/62) ,Fl G AR RALEE 87.10% (54/62) , fili A A% RAFRE w5 T 107 4% (X* =5.729,P=0.017)
ST A% BEE: 28 3 A B S8 3 T B R T IS PTHI 253.32(107.00,331.70) F1(111.86+44.29) ng/L;
z=-2.802,P=0.005 ] M I E5/K [ 2. 78(2.51,2.87) F1(2.59+0.21) mmol/L;z=-1.978,P=0.048], H.Hi
FEARJEIH B KRR TG E [ (2.0120. 88) F1(1.42+0.55) mm;:=3.300,P=0.002], T/Ne 5ARTIM I
PTH(r, =0.511,P<0.001) AJE#ittiRAE (r=0.381,P=0.012) £ IEAHE, T/Nd 5 AR ILE PTH(r, =
0.538,P<0.001) 155 (r, =0.348,P=0. 022) X AJG A RAAR (r=0.463,P=0.002) 2 IEHKL, K
HI ML PTH I 455 - 16 A% BH #5619 ROC 4 N E A4 518 0.725.0.646; RFG I PTH HA 4
WP TEANAE , BRI FHE R 150.4 ng/L, 451 P Tc™-MIBI P 2R YR PHPT B2 I PTH 45
IR BB RAR S Te™ -MTBT $EEUAE IEAH G 5 24 1ML 7% PTH KT 150.4 ng/L, V- 1fi 15 5 H BLAK B
SPECT/CT fil & WAZE B2 Wi i, 45 & R a1 g PTH & CT BURRedE—L 4 mk th 3,
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[ Abstract] Objective To investigate the preoperative diagnostic value of *Te™-methoxyisobutyli-
sonitrile (MIBI) planar imaging and SPECT/CT imaging for primary hyperparathyroidism ( PHPT), and
analyze the relevant factors affecting the imaging results. Methods From June 2016 to September 2019, a
total of 62 patients (15 males, 47 females, age range: 27-80 years) confirmed as PHPT by postsurgical
pathology in Affiliated Hospital of Qingdao University were retrospectively enrolled. The diagnostic efficacies
of ®Tc¢"-MIBI planar imaging and SPECT/CT imaging were compared using X* test. The differences of pre-
operative serum parathyroid hormone (PTH), Ca and the maximum diameter of lesion between the positive
and negative groups of planar imaging were analyzed using independent-sample ¢ test and Mann-Whitney U
test. The region of interest (ROI) method was applied to calculate the uptake ratio of lesions to normal tis-
sues at the early phase (T/Ne) and delayed phase (T/Nd) in positive cases of planar imaging. Pearson or
Spearman correlation analysis was used to evaluate the correlation of T/Ne, T/Nd with preoperative serum
PTH, Ca and the maximum diameter of lesion. The receiver operating characteristic (ROC) curves of preop-
erative serum PTH, Ca and positive planar imaging were drawn and the cut-off values were obtained. Re-



- 346 - AER RS 55 FRA52%E 2021 4F 6 A5 41 55 6 ] Chin J Nucl Med Mol Imaging, Jun. 2021, Vol. 41, No. 6

sults The sensitivity of planar imaging and SPECT/CT imaging was 69.35% (43/62) and 87.10% (54/62)
respectively (X*=5.729, P=0.017). The preoperative serum PTH, Ca levels and the maximum diameter of
lesion in patients with positive planar imaging (253.32(107.00, 331.70) ng/L, 2.78(2.51, 2.87) mmol/L,
(2.01£0.88) mm) were higher than those with negative planar imaging ( (111.86+44.29) ng/L, (2.59+
0.21) mmol/L, (1.42+0.55) mm; z values; —2.802, —1.978, 1=3.300, all P<0.05). T/Ne was posi-
tively correlated with preoperative serum PTH (r,=0.511, P<0.001) and the maximum diameter of lesion
(r=0.381, P=0.012), and T/Nd was positively correlated with preoperative serum PTH (r =0.538, P<
0.001), Ca (r,=0.348, P=0.022) and the maximum diameter of lesion (r=0.463, P=0.002). The area
under the ROC curve between preoperative serum PTH, Ca and planar imaging was 0.725 and 0.646, re-
spectively. Preoperative serum PTH had a better predictive value with the optimal cut-off value of 150.4 ng/L.
Conclusions Preoperative serum PTH, Ca and the maximum diameter of lesion are positively correlated with
#Te™-MIBI uptake in PHPT patients with positive planar imaging results. When preoperative serum PTH is
lower than 150.4 ng/L, planar imaging is prone to false negative. SPECT/CT imaging has a significant value

in preoperative diagnosis and the combination of PTH and CT can improve the positive rate.
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LAFFEXT S, iS4 2016 4F 6 H 2 2019 4
9 F 5 R AE M s B2 Bl R 14 %€ PHPT IR 28 TR0
PRIESC R 62 ), Horp 5 15 il e 47 ), 4% 27 ~
80 %, T A A BITEARTT 1 A~ H WAT” Te™-MIBI
I A% SPECT/CT il A AR, I 76 [5) 0148 ) 1, 75
PTH 557K F, @ AFRHE: (1) 3E PTH KFF+
[ L & e S IR N 3 =1 T ) o 1 o
(2) A BB A ORI PR B, 46 I &R W IR R G0 4
A CER BT () 1T FARIRYTY BR G i Hh H
AR W RIRE 3 A ORI o HE R B R 5 e
R 1 FROBR 2% R ) BB TG IEAE B LA . ASBIFSY
A OB /REHEE 7 ) B,

2,035 PTH A5G, SR 4 8 5 5 IR s I i
JikifiL, F %1 Roche Cobas 6000 Fi Ak &G H e 43 Hr
58 I i B ) £ 5E 13 PTH; A H A HITACHI
7600 2514 H 3 Ak o A A 145, I G PTH
F 55 1E 8 2 2% (G R 43 5 15 ~ 65 ng/L Al
2.11~2.52 mmol/L,

3., RHEA 16 HEi2 B CT 1Y
SPECT/CT & & & 4 ( # [ Siemens Symbia T16
ALY FCARRE - 17 L1 2%, BB V& 140 keV, HE %
20% , KA 512x512, UORME 1.0, # ki
F*Te™-MIBI 370 MBq Ji , 58 & BUM EMZ , 4351 R 5
AR (15~25 min) FIZERAH (2 ~2.5 h) FSHGERT
THENR . FEAER RS RS , AT SR SPECT/
CT BMECRAE WS A5 TERG 180°,20 /i, Al 6464,
FORAEEL 1.0;CT HLE 120 kV, B 160 mA , 42 5
1.5 mm,” Te"-MIBI 1 VLI5 48 JRF B 2400 58 T 4L
Ak 4tk 95% ~98%

4. G A AR B FR 2 DL B AR R IR
[ il ] 43 B 0 Y- T AR S SPECT/CT Rl A&
G, S 1SRG BH A o . TR T L 3 kL g
P HH ST AR v Rk, B AR A S v R
VLA B AR R IR . SPECT/CT R4 BAR BHEAR
. SPECT 528 R I 0y 55 B v R 4t CT
A8 1 AH R A7 B T LR ZH 205 B 25 1 5 T R A R AR
S5, FEOT-TH SRR P AR v, R R Y R X
(region of interest, ROI) £ ARFE S AT | FER A7 H AR
522 JI 5 ek T SR e SR AN B U K 7 537 i K ]
K/ ROL, FF R HA S Mt 4k, 58 014
&@ﬁ*ﬁﬁii%ﬁﬁ?ﬂ%qmﬁﬁltmﬁ(tumor to non-
tumor, T/N) , 435 T/Ne Fil T/Nd IR,

5.95 2 FA0 R IBM SPSS 19.0 # 4 iE17
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AR A58 IS 30 9 E i BERH] xes 2R, A
FFEIESD AR ERGR M(Pys, Pos) o E 1
BORHLUAIEL (E 3 b)) FoR . 2 R BRI
MSAEAR ¢ K5 Mann-Whitney U 5 55 3L X7 5 56 ;
K H Pearson #5¢ & Spearman FkAH 570 HT & T/
Ne T/Nd 5 ARBIIMLE PTH | i85 7K KA S5 9kt fi
KARHIAE I 5 43 S 7 13 PTH | I 45 5 ~F- T i
BBAPE 5 R 1 32 10 T AE R IE (receiver operating
characteristic, ROC) £k , 315 E i FE ., P<0.05
R 2R BA ARG E L

# K

LIAARA R A ARG g L 4s . 62 4] PHPT
Hrh R 46 B (k% 44 ), 20 2 Bi) B4 13 4]
Wi 3 9] At BRS04 A e TE AR FH
T 43 ], RABE J 69.35% (43/62) , Fil& 4% BH
54 1), REUE J 87.10% (54/62) , Rl 45 WAZR ) R4
W T B8 (X2 =5.729,P=0.017) , 8 1
flA AR BAME B E Y CT &b A FR 55 R AR LA B
AT WLARAL LR FE R R EIR R 6 1) (1 0 kP AL
il SR8 ) $84: 2 ],

2 B2 Ak, Hodr 1 1S T A5 R R S AE
IRAH IS UL AR B AT i v 3 S5 RS P v R L
TAGTR HARBR AT I B J5 5 55 O VR R AL CT
ALK GV LR, CT 59 WL AR R A R AR R 58K
LV FERY  SPECT EIM% 1 2% B 5 % b o7 i A AL
SR B, RS BN (A A R BRSE
Ji ) 350 AR 55 B MR8 5 55 1 900 S T AR R 0D A 2L
JEIR A PIA UL 53 5 5 S PR VR SR kL Al A A5 R OIR
WA AT T SR O e SR AL CT AT DL R 41
WIERS, CT 75 WHURBR AT ST Jr A 80 9%
5,1 SPECT EMER b X 1Ao7 8 R UL S5 5 S 42 vk
B ORJFWRHER (AT A FHRE) ¥R
PR AT ML LI 1~3

2 AR AE R AT S5 R 5 ORI S PTH | I 5 & A
SRk KAR IR, ARAE WARES o R - 1hd 1%
FHA:2H KT AR B 4H 2 4 A RO AR 8 M) 22
SIS X (1=0.580, X*=0.067, 4 P>0.05) ; RFHi
I3 PTH 857K SR skt e KAR 25 A G2
755 (2 fH:-2.802,-1.978,1=3.300, %] P<0.05) ,F
T AR B 47 T RAELL (2 1), T/Ne (1.540=
0.351) 5ARH MG PTH(r,=0.511,P<0.001) AJ5
Wikt KAR (r=0.381,P=0.012) 2 1EAH X T/Nd
(1.466 £0.313) 5 AR Fr I PTH (r, =0.538, P<

0.001) 1155 (r,=0.348, P =0.022) M AR J5 i ke K
#(r=0.463,P=0.002) ¥ 5 IEAH R,

3. ROC £, ARETILTE PTH 1l 55 -5 - i
WAZEYE R B ROC il 26 1 L4 3 0.725
0. 646 , e A FAE 435N 150.4 ng/L 2.58 mmol/L,
Mg PTH EA A8 (0 S0 AN (B, e R I AU a5 %)
7P RAEURE S v | S (R B 42
B3 9 K 58.14% (25/43) (17/19 . 67.74% (42/62) ,
92.59%( 25/27) 1 48.57% (17/35) .

i

PHPT Jj&—F K 24 PTH 43 Wb i 2 1fij 5 350585
R T4 5 MR , LUILTE PTH FIAS TH Wk
RAARS Sl T2 B4 A5 PHPT 18 5 H1 FOIR 2% it i g mld 44
A DL AR 55 e o5 Ry i D G v B R o
80% LA I, 2 WAR S5 B BRI a3 AE 1k 2 1 15% , 20
Ay RS RS R, A 1% ~5% , FARE
PHPT WA GG YT J5 15, AR HE & A 200 IF &
iE R TR B R A G, 2R oY R AR AR R
PR 58 B 67 1 7 =, A M A 3 B AR B AR 1Y
ARE DT RE R XT T PHPT ) SPECT/CT
il G AR W PHPT () REE (290 84% ~88% ) =i
T B4 (2K 63% ~T4%) Y . AWFsEaS
1% R T 1 A% [ 87.10% (54/62) 5 69.35%
(43/62) ; X*=5.729,P=0.017 ], 5EEA: 5% 4%
KEOHIE], SRIAT, BRAEXT T RAR LS S5m0 P 26 DAL
gt — 4R G SR I T H1 g

PTe™-MIBI S AG 5 A T MIBI 0] R 4E T 18 2
PR A LR | ) RE TTHE () HUIR 55 i 41 21
IR T 200 L 398 22, A S R %) F IR B 41 248 U £ 1
MIBI, HHC I B R 12 T 1E % HIR AR 4 2L, R 2
RETUAE Y HE IR 557 B 4 282 s A B P 8 e b . Dy
TUHER HURZE R AT 3 W 2 1 PTH, T i — 25 1|
EMLAES T, AHIEGE - T AR B4 S T A% B
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GiitAE (3 P<0.05) , H Va0 AR BH 4 34
ST AR BA PR, F BT PTH K I 45 7K SF- 7T B 2
i kEER R MIBL RS2 (R R BEAE 2 IR R0 T/
N 5 AR HT I PTH 7K SF | 1L 45 /K 7 2 5 1 A
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FRAEME, SIS A HOCHE " AT A SRR
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PTH F Il 5 35 52 1E A ¢, 31X aF — 25 3 B 95 kb X
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B 1 JFREMEFRSERIIRETTUERE (PHPT) B35 (£,50 %) P Tem - A ZE R TR 05 (MIBL) AR, 1A SRS A%, A (15 min) 7 FRR

JRXSU 5 B AR, VR AR AS A7 T — S AR e SR, SR A (2 h) 7% FROBR B OBU P PSR 1 B Sl D3, AR A I 3 7 S A vk R
YEATHIE M 52 5 1B. SPECT/CT G HURIRA M5 J7 U — WAL SRk AN, CT )2 18 W — 3K ZUB A5 T3 (7 kR ) , 5 IR HUIR 5 IR
BgaE o AR5 IS BN AT R 55 i R B2 PHPT ##H (£,32 %) T -MIBI BARME, 2A XU I SAR , R4 (15 min) 73 HUAR AR
WU AR AR 5D JERAE (2.5 h) 7 HUR BB 5 5231 3008 | SABE A UL 1 50 W AR ik SR kL 2B. SPECT/CT B HR MR
At ep S 5 W AR R AL MV CT J2 10 W — SR U BE LS 1T R (73R ), % JEHUIR S IR RIR . ARG IR HER AT FAR S5 IR R R 3 A
B 3 PHPT & (L& ,46 % )P Tc™-MIBI WAL, 3A B AR 11 A%, S I (20 min) 7% FFOBR AR R AR 0 AR 3 457, JE3R A0 (2.5 h)

738 FRUIR BRSO 8 5 TR, B0 | AR oA DL B S 5 SR 3R AL 5 3B, SPECT/CT B4R AR BRAT I A T WL — R 41 408 FE 45717 7, A
L SPECT JZ A1 A DL5 5 ARG IR (5 67 ) TEARER AN VRS AR AR . AR S5 93 BIUR A7 PR 55 R Ao

R PTem-MIBI - ifi 5% PH 2 R B 24— B 0B EU S [ %5 B M( Py, Poy) ]

g3 K AEIE B/ ARATIE PTH AR 1M 55 P NE TSR TN
(%) () (ng/L) (mmol/L) (mm)
ST T8 S A BH 43 52.2+11.7 10/33 253.32(107.00,331.70)  2.78(2.51,2.87) 2.01+0.88
1 AR B 19 50.1x16.1 5/14 111.86+44.29 2.59+0.21 1.42+0.55
9 (6 0.580 0.067° -2.802" -1.978" 3.300
PH 0.575 0.795 0.005 0.048 0.002

WX AR 2 A, AR ¢ fH MIBT O F R 3E S T IE 5905, PTH S HUR S AR IR

i PTH B 85 7K AR T — A s B, J 3 1 °F
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M2 R AL 58 0.725.0.646; IfiL3E PTH B A

LA TN AR, 4 S S SR T (B 2 Aty 4R 24
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AR5 T G A5 P A 5 b e KA e T
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0.002] , HARJE AR RS T/Ne [ T/Nd 5 IFEAH
X (rfH:0.381.0.463, 34 P<0.05) ;1 4R B 44 55 151
Jpa BRI LR P L AR I SRBE 5 2 191 22 ks ) 24 A AT
PEITAL, DL 25 SR BAAE/IN BE Bk i i
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