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(5 ZE] B AR5 FEgk & RS2 BRI RETCIE (secondary hyperparathyroidism , SHPT) ™" £5- FH A8 B 5 T 3L (P Te-MIBI)
WARMHDCEM KR . F53% « BB 75 Rt PR R 22 5 — B I 12 e 4232 T AIBYT 1Y 482 ' M SHPT J 5 (W I R Bk, LA
ARIGIRHRT R, LA 6] WAL 5 28 (A 41 AA T " Te-MIBLSURRH G 1 58445 B 2H - #E A 41 AR SR T 80730148 SPECT/CT)
XF SHPT 2L AR 25 5 . MRAESEAR 5 B S 2 5 — 20, PRl B AL E 40 56 22 Wil (MIBLIZ W25 51 5 9 2 SR o 42—
HO)HERATIS W (MIBUIZ MR AZL H > Fas 5 ), iE—25 Wil PR R AE AL FE A%t MIBLR AR 5E . 455 : 4 SHPT
ZWIRE AT, B ALY SRR KRS AR S B OB =5 T A 41(81.9% ws. 70.3%397.1% vs. 60.0% ;82.2% vs. 69.9%
99.9% vs. 97.9%, P < 0.01) , A AL BT TR E 22 F oG 1124 5 X (6.8% vs. 10.2%, P > 0.05) . Z % Logistic MIA5H7R , M4
T 5 17K S TR MBI AR B B ik 57 86 R 25 (OR=0.57,95%C1: 0.372~0.866, P = 0.007) . ROC £k ow , 24 1L T B 5
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[Abstract] Objective:To investigate what factors could affect the accuracy of preoperative *"Tc-methoxy isobutylisonitrile(*"Tc-MIBI)
imaging in patients with secondary hyperparathyroidism (SHPT). Methods: The clinical characteristics of 482 renal SHPT patients
undergoing surgical treatment in the First Affiliated Hospital of Nanjing Medical University were retrospectively analyzed.
Postoperative pathology was used as control , different imaging schemes (Group A : only *"Tc-MIBI dual-phase plane imaging; Group B:
group A plus early phase SPECT/CT) were compared. In addition, patients in group B were divided into completely identified group
and partly identified group, and the effects of clinical characteristics on MIBI imaging were analyzed. Results: In general, the
sensitivity, specificity and diagnostic consistency of group B were higher than that of group A (81.9% vs. 70.3% ; 97.1% vs. 60.0% ;
82.2% vs. 69.9% 3 99.9% vs. 97.9% , P < 0.01 respectively ). However, there was no significant difference in negative predictive value
(6.8% vs. 10.2% , P > 0.05). Serum phosphorus ion level was an independent risk factor for predicting false negative MIBI imaging
(OR=0.57, 95% CI: 0.372~0.866, P=0.007). The risk of misdiagnosing on *"Tc-MIBI dual - phase plane imaging plus early phase
SPECT/CT was increased when the level of serum phosphorus ion was lower than 1.97 mmol/L. Conclusion: *"Tc-MIBI dual -phase
plane imaging plus early phase SPECT/CT can improve the sensitivity and accuracy of hyperfunctional parathyroid tissue detection in
SHPT patients. The judgment of imaging results should be combined with the level of serum phosphorus ion. When the level of serum
phosphorus ion is lower than 1.97 mmol/L, imaging doctors and clinicians should concentrate on the possibility of misdiagnosing

hyperfunctional parathyroid.
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4k M HOIR 5% B D) fiE JC i (secondary hyper-
parathyroidism, SHPT) J& 18 14 & T B £ il W &
JEZ— , CER I R AT R . 2GR AR
il o 1 e | e i Z0UA T HUIR 25 IR DI BR R (parath-
thyroidectomy, PTX) o F AR 55 BB i Je A B #5471
AR St SR HLABI ATk 30% XS4 B e
SRR B8 S r HFUIR 55 1, B BAT — 2 R R H
Tl 52 WA E A R 3R AR 2 BoR . # ]
Y - B A LS TG (P Te-methoxy isobutylisoni-
trile, *"Te-MIBI) AZIZ Wi AR A 45 U AH - T
18 RO R S RIS ALT )2 R (single - photon
emission computed tomography , SPECT) & ¥+ &
ST AL WARH RN X S L2 Rl
& 14 (single-photon emission computed tomog-rphy/
computed tomography, SPECT/CT) ., BriZWrEi A ob,
SE MIBL T A802 W i 38 0 LA e DL I A
R Ji - FFODR BRI 1 LG s 78 1 6 8 i 7 18 RS
LRLIR T RE AN p-WEEE I RIRS . R, ARBF 5T B
TEAR VS 4K & 1 B AR 55 i 0 7 " Te-MIBL AR 1 52
M PR 2%

1 X&MFE

1.1 %

Bl JEPE L A 20104 3 H—20164F 10 A [X SHPT
FE R i B R 5E — B @ B2 B 2 52 PTXYRYY IE AL
IR 482 I F . MRAREEAEAFSE S, PTX RSN &
s R D v HAR 5% Bt i R (parathyroid hormone,
PTH) AR J5%5 1 8 < 50.0 pg/mL;@*}ﬁﬁ/l\H A I
i PTH 7K F < 300.0 pg/mL. 24 ABRE: BE AT
PEAE A 2 DIRY T HRBU S PR G L R I TG
Z P ERIT A A RS R VIBR 1 F AR IE . HE
B bR : PTX AR5 30 SHPT 522 A7 8 52 & LA M
ESEEITN N E
12 F#

12.1 5%

WAGF R P Te-MIBL, ZLR AL AL > 95% .
1435 % P 115 Symbia T6 SPECT/CTAX , Bt GE &5
SRR TILIE AR

O”"Tec - MIBT XL AH 725 - 167 8 A% - 7 Ik 7 5
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740 MBq *"Te-MIBI Ji5 £ 10~20 min 4753 HH 25 i 345
TR RS R A P 128x128, ik 2.57, A iR 4
141 000 k;2 h & LARVRE S5 40 047 208 33 AH 256 5
FUGRAE . @SPECT/CT A% : T R A% 5 vt
7 SPECT/CT & R4 . SPECT A%k & T 180°1i1
B RS LT oA 2 AR SR B b M L e 180°, WL
PRI R AE 48 i, 20 /i, K5 [ 128x128, LK 1.0
SPECT RAE5E UG , K2 IR H shk KB4, PLFC CT
LY 1 SPECT W AR MLEY , 64T CT 3 5 4 .
CT KA 21444 120 kV, 80 mA , FHi 4 512x512, 2%
3.75 mm, $REE R 1, EURE ERH OSEM EUHEIAR
IFHA TR E . ISR RS SPECT 5 CT
5 A VL A T IR el bR W R
122 BgEaH

GR35 2 44 2200 F & A% B 2# BRI 58 AL,
R VE S SRS LR . " Te-MIBIWLH AH A
-T2 WS R R R AR L FIR R AR 1 20
SRR DX AT LB B A S TR v R X JiE SR
FHAR T 3 A X AT SR A R R 5 oK /R
TS B X R B . SPECT/CT 78 76 5 8 U
R X LR B FE S 5 K M B
1.3 “%itFuik

B 43 A7 R JT] SPSS 26.0 et 2 iy, Lk
A5 DL R AR ME 25 (% = ) B A 550 (DU 43037 580
(M (Ps, Prs) 1327, 43 2578 1 DIBCRE AL B 60
XA R ZH =2 () % A0 f FH A ST FEAS ¢ K3 Wilcoxon
FRFNARS 5 5 732548 5 FH = 5 K B0 5% Fisher A DA%
WA, R Z K Logistic [A1J3 4387 % SPECT/CT
(RIS AT, P <0.05 W& SA5 T E XL,

2 # R

2.1 —f&FH

AT A 482 5] SHPT H 3, Horh 547 269 13
(269/482,55.8% ) , V- ¥ 4F 1% (46.9£11.3) % . A4
FA A Z 35 " Te-MIBI XU AR 1 A%, 3L 72491 5
B 21 07E A 4 WARFERN A8 AH SPECT/CT, 2
410 171 . P2 FR A 22 ) B AR B S i s 45 25 - /K-
(P=0.014,P =0.027) 5, HAARFIHE IR TG 1122
(1),
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Table 1 Clinical characteristics and laboratory results of groups A and B

FEhR A (n=72) B4 (n=410) PAH
(S x +s) 484 +11.8 46.6+11.2 0.219
MR (B4 nin) 33/39 236/174 0.206
B lem, M(Pas, Ps) ] 163.0(158.0,170.0) 165.0(159.0,172.0) 0.169
A kg, M(Pss, Pss) ] 56.0(47.5,65.0) 60.0(52.0,67.0) 0.014
IR FFER ke/em®, M(Pss, Prs) ] 20.9(19.0,23.7) 21.7(19.6,24.4) 0.101
BRI A, M(Ps, Prs) ] 96.0(60.0,120.0) 84.0(60.0,108.0) 0.374
AT L3 55 25 7K 7 [mmol/L, M(Pas, Prs) | 2.6(2.5,2.8) 2.5(2.4,2.7) 0.027
AT L3 8% 25 7K 7 [mmol/L, M(Pas, Prs) | 2.2(1.7,2.5) 2.2(1.9,2.5) 0.353
R I35 B P PR K SF- [ UYL, M Pas, Pis) | 414.4(149.3,749.6) 303.8(170.3,668.7) 0.401
AH I3 PTH /K [ pg/mL, M(Pas, Prs) | 2008.3(1486.5,3043.2) 1935.6(1294.3,2617.4) 0.261

22 VR EF ARAT MIBI 24435 W7 2 Ak 2 b

DI S5 o5 SR S 9 BFOIR 25 R E ol b
A B — 24 A 53 I OEFAPEL (true positive,
TP) : MIBI % PH: | 95 BEE S R T BETU ik BOIR 55
BRAK s @ E B4 (true negative, TN) : MIBI .4 B
P, 98 BUE S0 1E H HIR S5 IR 5 R FH 4 41 (false
positive, FP) : MIBI WA BHE S AE R R AR T
HEHIR 55 B AR @1 B 1 4 (false negative, FN)
MIBI 5245 S04 , 9 BUE 528 D) 68 TC 1 IR 55 i A
o BALM) RALEE Fr 5B VA B R BH P T (15 4
T A 2H (81.9% vs. 70.3% , P < 0.001; 97.1% uvs.
60.0% , P = 0.002;82.2% vs. 69.9% , P < 0.001399.9%
v5.97.9%,P = 0.001) . %2 [] BF 4 Tt {8 2= 5% o e
25 X (6.8% vs. 10.2%,P > 0.05,552) .
2.3 B4 MIBI 4 /5 9 #k T W AR 5 IR AR A 08
GNP

g itk — 20 BT B 40 MIBI AL 12 A E 5244
BRLZE, SRR 16 OB bk B 2515232 A T RE T it B 5%
BRSO IS, 4% 409 191 AR B8 52 A% 4 W 1) T e T a2k
IR 22 I I AR H S BREE 215 — 2, 40 M D58

F2 WHEBEARR MIBI 2 B2 3LaExT bk
Table 2 Comparison of preoperative MIBI imaging’s

diagnostic efficacy between the two groups

Bzt AfH B#H P1H

TP(n) 194 1315

FP(n) 4 0

FN(n) 82 292

TN(n) 6 33

REE (%) 70.3 81.9 <0.001
FEREE (%) 60.0 97.1 0.002
HEREE (%) 69.9 82.2 <0.001
PR FAE (% ) 97.9 99.9 0.001
P TR INE (%) 6.8 10.2 0.343

4212 Wt (completely identified , C1)4H : MIBI A% 2 W
S5 5 PRLE R 58— 5, 2L 222 1) s @FR 412
(partly identified , PI) £l : MIBI i2 B 25 5 /N F5 BR &%
R EEARAATEIRIZIIG , 3L 187 9l . CIZHFI PIZH
AHEAFA 3BT I 18] B I T o 25 Tk P 25 A 40
TR (P <0.05) , HAh 2802 R g1t 5 L
(%£3),

R3 CIAMPIAM—EFMILE
Table 3 Clinical characteristics of groups CI and PI

FEbR CI4H PIZH Pl
Bk S E (g, M(Pys, Prs) | 3.8(2.7,4.8) 3.8(2.4,5.2) 0.983
I (S % £5) 479 +11.1 455+11.2 0.030
P (B 14 nin) 122/100 113/74 0.266
RHFAEEL ke/em®, M (Pas, Pss) ] 21.9(19.8,24.2) 21.8(19.4,24.7) 0.954
BENTEHE[ A, M(Pas, Prs) | 84.0(60.0,108.0) 96.0(72.0,120.0) 0.030
ARHFIME PTHIK-[pg/mL, M(Pas, Prs) ] 1971.4(1332.6,2 640.8) 1913.0(1243.2,2 600.4) 0.558
ARHIME 5525 T 7KV [Lmmol/L, M(Pas, Pis) ] 2.5(2.4,2.7) 2.5(2.4,2.7) 0.661
ARH MG R T /K- [Lmmol/L, M(Pas, Pis) ] 2.2(2.0,2.5) 2.1(1.8,2.5) 0.010
AR I 375 B PR R Tt /K SF- [ U/L, M (P, Pis) | 340.2(179.8,745.8) 283.2(156.2,600.5) 0.057
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HEAEWE AR A B I R] R R MLYE PTH LT
B B LT B B SR R K - AR 2
A Logistic FIHTTRE . G55 A, SORHT LIS B 2
F 7K P X MIBL 18 U 12 09 52 i A 4e 1 5 X
(OR = 0.532,95% CI:0.372~0.866, P = 0.011) ; 4F
By S AT I 1] R AL PTH 7K AR L
BB 7KF- AR FTE B R i /K SF- 221 % MIBI AR

IR G FE L (P> 0.05) .

I35 B S 1A ROC 2R 45 3 i/ - i 28 1 A
] 0.575, AR S R 1.97, REE 75.7% , F 5
59.6% . Ifil 75 B B F 7K F-=1.97 mmol/L ) i 12 &
(40.2% ) & T L35 B 25 17K F < 1.97 mmol/L ()
L% (57.6%) , H2E 5B 511275 L (P = 0.001, &
1.2),

801 P <0.001
704 - -

60 -
50
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30 1
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I
JKF-=1.97 mmol/L

LI 2T
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A:ROC ik ; B L& B F/K V-5 MIBL BARIRI2 RN L R .
1 miE#EFHiNMIBI 2&RISHNMES T

Figure 1 Signification of serum phosphorus ion in predicting missed diagnosis of MIBI imaging

41 % Bk 18P E ohhE s (CKDS W) , RFT L PTH K- 1 684.3 pe/mL, LA 45 ES T 2.5 mmol/L, M HEES - 1.7 mmol/L, AR HUIR 5%
SPECT/CT 7% : 3MINRESUMF SRR S IR AR S50 o ARJSIREE . IL A BOFARSFRAL LI AE . A A7 DHURZZNR B A2 LHUIRGANR s €. 22 F HURSS

it 5 S 7R A DU FROR R 00 3 A RETTIE FHAR 55 R A

E2 SHPT £ “"Tc-MIBI SPECT/CT R&E
Figure 2 ”"Tc-MIBI SPECT/CT of a SHPT patient

3 3t it

SHPT J2 18 5 1) fig 5 vy ™ i 1) I A , He 32
TR AR AR 100355 HOIR 55 IR U 3R 7K PR 2 Tt s AT AR
SR A TR SR 3 4 2 B RS U R AR
B (KDOQI) #E18 ™ 5 1Y) SHPT, ££ 25 W15 )7 Jo s it
AIHEAT PTXIRYT T B2, PTXOR S 1 8L SHPT 7
SLAPTE R R MR RIR & s HURSE IR B S
728 S s i F AR BB EEE R 22—, Br LAXY

T SHPT B EH ARHEN BTG ZRCHEE,

H /i H T2 W o g T 1 H IR 55 B B A 1912
FARAFEAE S " Te-MIBI -1 214 .SPECT/CT .CT,
MRI } PET-CT 4%, Forf i@ | *"Te-MIBI Y- 1 fi
% . SPECT/CT 32 8.}y SHPT AR & 7 1) 32 542 K
BAR . KA AZ e 256 KA AR 0Tk,
AR TR R E AN S . BRI B AR
29 5%~10% 1R 52 P57 TS50 8 75 19 5 X (an 20
B& B IS ) AN B A B 5 e A, R T4 T IR
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FARM SHPT f8 35, FLEER AR ) 25k kA 25 L, 23
AR ARXESEATARFTEN ", 5 " Te-MIBI X T .
AR, SPECT/CT Rl B AT LR ZH LA B DR
AL SRS R R S5 R 5 BARSS & WP T
i, N B AR EM" . RIFRAEREN, 5
P"Te-MIBL XA AH - T AR AH HE , *"Te-MIBI XHT
AL 1 B AZ AR 0 AH SPECT/CT Y R AU
SRR R S R, S R A e — 8
X FEBA CT W2 433 v] LUSE = & B RE Ttk H R 5%
P A %) SR S AR 32 KA Bl i AE SRk
FAR A FERIBETTHE H PR 52 i B 1A 1y B ], 9k /D e
IR 22 A A SR ES AR IR T Bk, A R T
PTX FARRE

B TI2Wid AR A1, 52 i MIBI (4532 Wi i 6 )i
1) At U0 D R AT - R S5 - R T M L
AR A B G AR Y RN L 2R AA T B A p- A 2R 1
B 22R 1 BRI ASE , Hfl— 26 52 PR 25 37 )
K, Papanikolaou 55 ST IE S, bl B A AF %
B, ML YE PTH K- FEAK, MIBL &% 1 R ¥ &
Hahno 785 —IARFE R, Berber 26 F5 Y, BRI
K/NAN A F5 H5ORE T MIBT A6 0 ) 58 S #F
NGy R N VA T ol S B P N A= R @3
B, IV B B T KO 2 B0 MIBIL 2 AR U 12 U g
T HE F R 55 i i R B ik ST A B R 2 . MR TR
S WAL, 52 412 Wi 4L Y PTH 56 58 38 w5, {HL Il 3
BB KT I A K e, ER L I 0t R S oK
ST i TS ) HEOPR 55 A BV KT 1 v e S
T AT DL BB R S5 R A . AR A AR 3R
W1, >4 SPHT & & Ifil % % 25 17K °F < 1.97 mmol/L
i, MIBL A% U 12 19 v RE M 38 o B A SOk %
WY O 7 T 25— X R R 55 i 200 348 7 1) 2 0
YEH B 4 1E B DI REIGE ) s o K Rk sk sz it
RENIESE . R, A6 = 40 iS4 2+
B 1) FEOTR 55 B AR S /0N B S 56 v & B 3
T8 5 X6 HH PR 55 A 1 S i 2 S AUER A7 (A
(Ca-sensing receptor, CaSR) /1 19 o 5 7K 1 1)
B F AT BH 1k CaSR A0S , DA S 25 B il 75 1 v
B B T K SF IR H G LT, I YE B B 47 BE A
PTH 43" o 3X AT 8 A2 100 7 B 2 AN 00 5 34
MIBI 45 % 2 R A

M T A 5T 2 BRI 5T, W] REAFAE A A 3k
Fefwfaro DRI, 552200 22 (4 i B PR AR 5 R B R Ay BA
IRk LR H BT R . T3 A8, B R T LS
BT FE R 55 B 20 e B A ML o R 5 4 T L 18

T RBAE I — RS

S, Te-MIBL AU AH T 1T A5 A B A
SPECT/CT 1] LB A %50 86 7 S0 S U+ SHPT F8 4
TIRETCHE A FR 55 R A4 o T8 9 5 1 /K OF S T
I SPECT/CT ¥ i2 DI fig T it F IR 55 B B A4 1 21 57 i
BN ZE Y #E R T /K < 1.97 mmol/L i, MIBI
G K A IRIS BT REVERG N, SAA% S A Rl R s AR
HRT LLTE
(& 3rHk]
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