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RE i R HI R A
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400038) ;3. i 7 B A5 47— WAk PR B 5 B, LD 400038 34 ol 48 2 B K505 — IR R B A% B 5 B, T 400038 55. i 4 P K
SFSfS— MR R 1 PR, TP 400038 )

[ E] BH HIPEHEY 99mTe-MIBI SPECT/CT il & A5 K5 A5 78 4k & P B R 25 IR Th fig U i (SHPT) 2535 AR Fi 7 i)
W E. FiE BT 150 G128k SHPT Jf-4232 T ARIGY T IS PE S 99 (CKD) SBE IR R BORE . DA S 9 BRES SAE S 4
HE X LR SF IR 99 mTe- A 57 T 71 (99mTe-MIBI) B4 F & S 1A AL Z 34/ i 711 B ALK Z 494 (SPECT/CT) i
B SAGRT FRUIR S5 IR AR R R LR A B AR RE , L3R 2 R R #E JrvAAE SHPT RETE M i (d. &R ARJ5mEILA B 1
He /RS R BOIRBE B 571 K, T HBAG R 94.05% |, U 79. 33% ;99mTe-MIBI SPECT/CT B4 BAG K 2R 96. 32% |, fi skt
9 87.33% ; AHEEA 99mTe-MIBI SPECT/CT il A i 45 36 2 3 HUIR 55 iR 558 M0, 4t 2R 97. 72% U4 89.33% . HHEMAE S
2 PRI A R AT AR B, P M BB A E BB 22 5 (P =0.017) o A1 99mTe-MIBI SPECT/CT il & B AR R 1AL REA7AF 8. 38 22
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68 RT DA o R 32 b A B A 1 PR PR S5 U, 482 v A T o7 PO e 1
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Application of color Doppler ultrasound and 99mTc-MIBI SPECT/CT fusion imaging in preoperative localiza-
tion of secondary hyperparathyroidism

HU Guo-feng'? ,ZHANG Ye’ ,HE Yun’, XIE Lai-ping*, YIN Na’, QI Xiao-mei', CHENG Yi-fan® , ZHANG Ting”, LIU
Jun-lan® , TTAN Hao® , CUI Xiangz , QI Xiao-wei’ , REN Lin® (1. Department of General Surgery, Third People’ s Hospital of
Zigong City in Sichuan,Zigong Sichuan 643020, China;2. Department of Breast and Thyroid Surgery, First Affiliated Hospital of Army Medical
University,, Chongqing 400038, China; 3. Department of Ultrasonography, First Affiliated Hospital of Army Medical University, Chongging
400038 , China ;4. Department of Nuclear Medicine , First Affiliated Hospital of Army Medical University , Chongqing 400038 , China;5. Depart-
ment of Nephrology, First Affiliated Hospital of Army Medical University , Chongging 400038 , China)

Abstract: Objective To investigate the diagnostic value of color Doppler ultrasound and 99mTc-MIBI SPECT/CT fusion imaging in
preoperative localization of patients with secondary hyperparathyroidism ( SHPT). Methods The clinical data of 150 patients with chronic
kidney disease( CKD) who were diagnosed with SHPT and received surgical treatment were retrospectively analyzed. The postoperative patho-
logical results were used as the gold standard. The detection rate, sensitivity and detection efficiency for detecting parathyroid glands were
compared between color Doppler ultrasound and 99mTc-methoxy isobutyl isonitrile (99mTe-MIBI) single photon emission computed tomo-
graphy/ computed tomography (SPECT/CT) fusion imaging,and the diagnostic value in preoperative localization of SHPT of the two methods
was compared. Results A total of 571 hyperplasia/neoplastic parathyroid glands were detected by postoperative pathology. The detection
rate of color Doppler ultrasound was 94.05% and the sensitivity was 79.33% . The detection rate of 9mTc-MIBI SPECT/CT fusion imaging
was 96.32% and the sensitivity was 87.33%. A total of 558 parathyroid glands were found by color Doppler ultrasound combined with
99mTc-MIBI SPECT/CT fusion imaging, the detection rate was 97.72% ,and the sensitivity was 89.33% . There was a significant difference
in the sensitivity between color Doppler ultrasound and the combination of color Doppler ultrasound amd 99mTe-MIBI SPECT/CT fusion
imaging( P =0. 017). There was a significant difference in the detection efficiency between color Doppler ultrasound and 99mTc-MIBI
SPECT/CT fusion imaging( P = 0. 008 ). Conclusion The detection efficiency of 99mTc-MIBI SPECT/CT fusion imaging in preoperative
parathyroid localization is significantly higher than that of color Doppler ultrasound. The combination of both two methods can detect
hyperplastic parathyroid glands to the greatest extent and improve the accuracy of preoperative localization.

Keywords : secondary hyperparathyroidism ; color Doppler ultrasound ;99mTc-MIBI SPECT/CT fusion imaging ; preoperative localization ;

ectopic parathyroid glands ; diagnosis
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2k S M H R 55 i D) 8 T #E (secondary hyperpara-
thyroidism , SHPT) J2& & t4: "5 475 ( chronic kidney disease,
CKD) 8 & 1 H W AAE , i RR I A i 2R i
1o B REAL ER BT CEERIRTIE , DL SR HIR I
S MR LRGN , HBUR IR 322 K
WS BEAE AR BB R AL S R SHPT, S B AR 55 iR
¥ % ( parathyroid hormone, PTH) 43 Wb 1 2, . 1
SHPT DLABHASY hy 3, (B RIE P HURZ IR S 4 A= R D
ZARFIRKE TR, (38 B ) PUT 2 , B A5 22 R
FARFH ",

FRBR 557 i 6 1 HR B v AR A =2 (1], — i
LA FAR PR B AR BRI &A1 1A, 3k 4 8 B
Her LSS SR, RN AFE SO T RE o TERR YA
HTFIR S IR 4+ SHPT FSMBFFARIGYT T B2,
ARG I TR ], BEALTAR RS ARG ' &%,

ABIFTE LA S i BRAS RAT S G b v, X HE AR iy
AR 55 i % L 99mTe-HY 4 2k 5 T 2k 5 i (99mTe-
methoxy isobutyl isonitrile, 99mTc-MIBI) B3¢ T % 511
SEHLWTZ 316l 7 T S AL BT JZ 434l (single photon
emission computed tomography/computed tomography,
SPECT/CT) filt 5 L AG XS FBR 55 Ji o A 1 238 S0ae i A
KA RUAE , LLA 2 P A J5 i 7E SHPT AR & A2 H Y
LW E.

1 #ZRETE

L1 s RFH

B oA 2017 4 1 H 2 2019 47 12 A fEfi %
FPRRZET — MR BR B % FARiA 77 1Y 150 §i] CKD
BEWIGRTORL, B & Y2 BEIIRT 512 W SHPT,
Hrp 5579 B, 4 71 B, P ARG (45.2 £10.8) B R
HET HUR 55 IR A2 - 24 15,75 mm, 33 H7 1) 1] oF- £
84 A~ , ARHif PTH +F-4 2 060 pg/mL, I 1 FHAR 5% [t

PLE AR 4 ) A7 2 5] U0 144 451, B 9 Bl
PAFRE : DAFERS 18 ~70 % s QAR HT 2R FH AR 55 R
T LA 99mTe-MIBI SPECT/CT gt 4 5 A% K 25 ff o
AR5 R 7 BB R s QAR S5 B SR B DA 5
WG, HEBRPRUE : & PR S BOR b R 317 785
B ;s QAR BB 5RAE T FR SR

1.2 #%&u%

1.2.1  HURSE IR MR A ik ¥ Hi SIEMENS
S2000 % SIEMENS ACUSON OXANA3 ¥ (& £ 3% #2
PRI, 8 5 ~ 12 MHz ZRFEFRL  Jii#E 5 ~8 MHz,
SEE RN, #= JE R, Sk 5 A0 78 2 2 57 SR X, A
e R SR ARG [ X LA 32 B g PR, 1T R
JEE DY AT S AP < (Y ol N1 £ N O N
AR, 220 T S A, A UK RS 25 S L
] A S HUR S K R BN AR PR S5, VB R E
SRR 00 A AR W B A 4 R A s A A L A 3k
B LR S HUR IR 2 e R KB
A FEEA TR ARG AT | SR 4545 P 0 B J] 120 A% ot 37 AR
O, RO SR A T ECR B N JER LGS .
AL SEARIE (T 1.2) .

1.2.2  99mTe-MIBI SPECT/CT gt & & 1% ¥ 25 J7
> % Al Siemens Symbia T6 SPECT/CT 9 #1¥,
SPECT i {i% e 3 FH #E EL 4%, SR AL g 0% 140 keV, 4 58
15% o Sed7 WU AT 1 AR, H R 128 x 128, i KA
1.0, F i bk &1 99mTe-MIBI 370 ~ 555 MBq )&
15 ~20 min( FHI4H) K2 90 ~ 120 min (ZERHH) 43 51K
AR 300k AL T AR, SR ARG 7 BV ik SPECT/CT
Wt il A S A5, 0 BT 38 A 45 - T SR AR T 7R 114 S K R
ARBRIR VLA % 58 3 Bk (181 3) o SPECT SR 4R 4 14
128 x 128, W KA K 1. 0, BUE kK & e 5% 180°,6°/1,
20/, R FHHLAS F 4 3D Flash QAL FE . CT R
FEHLE 110 keV , HLJE 90 mAs, B2HE 1.0 mm, R %4

a:BRTTIUFRFBBHARK,H O, @B BRTLARRAZTRES, TLF K E
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a: TR F AR SRS, b T IR F IR L SRR 45 4L
2 HBTRIMESLH RIRERE

A padE s, JZE 2.0 mm, fJ5 K Siemens [ 747 f5Ab 3
At SyngoMI VATOA 47 EUR R GALFE(E14) . 9mTe
AU = BB A R w42 AL, MIBIL |y VL5045 Ji
F B, 99mTe-MIBI i b 46 >95% .,

BHAPERRIE : B SHAH AT DL ST el b R o B ml B8 S
TSPV SR AL, SR AR _E O PR SRk A DL ] it A8 R B
THIB , SPECT WiJZ 52 A50RE N DX S A ISP i Ve 2R E3 WAETEREG THRRER
S, CT MG X g 7 B ] UL S8 AR U8 FE 4510 7 o

4 SPECT/CT EiERi& B THIRRZEMR
L3 WRFRmkF AR PHIURS AN 4R R D R R A 25 ia
FARIEE : OB HBUGAR U B RERFEAE P IEG: O FFZETE PTH > 800 pg/mL; R 278 £
ARV, PP H 0 AR O @R A A B IAE, A 1 BCHOIRSE IR R BB AR > 1 em, B 99mTe-MIBI
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WAR LR

FAREERIIE: OF HAHWIE , Tk L A ;
QB IFH L W NBRT , A REH 52 T A ; O
L2 B W A5 (D oK 4 1 B 7™ B vy 10 s (WS04 T o i
180 mmHga#F 5K it 100 mmHg) ; QG SEW

FARBIR: B 2 5 RBEE BUMEME, 5,
BB SR AURAS, T 1 1 ~2 em AEBURGIIUE
PIET(S ~ 6 em) , 75 5 ) WL 1 9 25 B2 o, 47 01 3
2, AR HUIRIR , Ui g FODR B R AR JULIE] Bt T AR
T HUR IR BB, T3 R 403K 0. 1 mL, 17 HUAR 25 i £
R, SR HUIRAR AR AR A7, 78 HARR S 5 80 F
DT AR ER A I UIBR 2B R S5 IR (181 5) A 7E Rl il 4
B FAR S IR H AT 2 Ml FARAT AR A Al 119
BOH (CATREFFAE >4 BRI TEOL) , 7 2k — 247 HUR S5 IR
RAA PR WAL AL 8 AR AR 2 P 8 RO AL LA S
DL S 55 AL (O R DX U A 55 L Sl s
A S5 ] B 25 ), 2 I A Ay i JUR D7) B A0 H ok DX B 4
EH . R Z VKR HIESE Ry HUR S5 I, I #4748
DRty [ e Lk I, PR AR FF AR M A . X
G RRFE RN /N AR B B AR B
BRI TR /NZY T mm x 1 mm x 1 mm [/ B B
6 ~15 (30 ~60 mg) B A T 2T il M B L 5 WL = iy 7
WAL, HIAS T IR Mk 28 A hmict

a: RPIREFT L TR EI ;b R P iaed 4 KTk £
E5 ARepprEEmRREE

1.4 RJGJ7 #OFME BRI 47

ARJGE 1 K PTH 1 [ AR W B2 8 i AR R 7K 7 1)
80% RN Ry AT , R B AR e IR 1 S e IR
JE A W B R IR 55 R B R 99mTe- MIBI
SPECT/CT Filt & A5 1) A6t 38 F0ABURR M | I 4 Tk A6 46
RUAE
1.5 %it¥ 7k

FIA sk F SPSS 25. 0 B kA7 Ge it 22 40 it o
EmRRH Kolmogorov-Smimova ¥ 585 8%, Shapiro-wilk
R W A5 5 IEAS A o IR0 4 E F OB
VB + bR 22 (x +5) FoR AR HLBCR AT ¢ 55 AR IR
oA E R M (Qy) Row, 4 A) LR H

Mann-Whitney U 5 %5 73 2 5B RLUIIUBCRT AR (%) 2%
7R, R X B McNemar K55, P <0.05 4 % 54 5811

2 HR

2.1 FRFXBRIGFTRERIE

R T AR Ty A 2 Fp, Hodr AR5 R 2 DIR
7 ), FARSE IR V) + BARFEAAR 143 B, DIBR IR
SEMR 1 ~5 K A IR 1 Ky B 6 ), VIR 2 Hory
BB, VIR 3 Moy A 10 1, YIBR 4 Ao R
131 4], PIBR 5 A 3 2 9], ARJG55 1 K PTH -8
22.42 pg/mL, RJ5%5 7 K PTH %44 9.87 pg/mL,
2.2 Wik FR A F2 99mTe-MIBI SPECT/CT 4 %

B i b R e R

ARG BEALAS: 1 AE /S A8 i HR S5 B 571 4,
R R IHAR 55 MR 537 M, Kt 35 94. 05% , SR
#79.33% ;99mTe-MIBI SPECT/CT filt & .15 3t % #1
HUIR 55 B 550 M, &t 365 96. 32% , R E
87.33% ; B EE A 99mTe-MIBI SPECT/CT 4 B.14
% IR AR 55 B 558 e, K Rk 97. 72% |, U Ry
89.33% , ZiB5 99mTc-MIBI SPECT/CT g4 2144
Fb, P BUR A JC 5 22 57 (x° =3.456,P =0.063),
R 2 P A K A A L, P U AR B
X5 (y* =5.677,P =0.017) ,99mTe-MIBI SPECT/CT
A AR5 2 By IR IA R A A L, A R TE
FEER (¥ =0.291,P =0.590) . ARJo5mHILK
AL HAR 55 Bt 10 A5, 8 At %8 R 80% ,99mTe-MIBI
SPECT/CT @i & AR 9 K th 2 4 100% , % @ 3K &
99mTe-MIBI SPECT/CT gl & A% 1 # H 3% k 100% .
F N 99mTe-MIBI SPECT/CT fili A 5 4 1) K 56 34 g
W, ZRBEASH#E (P =0.008) , WK1,

F1 2 MRARFERE R ERIEBEEITE
99mTe-MIBI SPECT/CT & 4%

P T
R P—3K 116 3 119
S —3K 15 16 31
At 131 19 150

2.3 [y

AJFER 1 K8 PTH AR B 2 ARy PTH
K11 80% , FAIKIFR N 100% o A5 8 B kR
P CER SR 2%

3 it

W% CKD &N EAY LK, H SHPT AYAEAR
BN , TR AR M YEAE R D Z AR KK
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TR, ARG A5 7] 54 E 2 D Z 25934
J7 WP 2G . OISR IUANRIA YT , VBRI A F g
5 Fy BRI T DA TG AR AR 2 PTH K, i3 L
B WAL S 4 AR, B 8 FE 1O A 3 i, e
AR LA PG F) 42 £ 256 S BT R, IR P MENA 7 SHPT
B ROTED

CKD BT AR 2482 , H W MR35 Bk B A
B2 PSS DRI A AR O 4 T TR
P9 5742 405 0 T AR I o) R T AR 0 e . AT
R P BRI R T RE 157 7 W L4 v AP P A (D
F) .99mTe-MIBI X Bs) 45 F 1 & 1% . SPECT/CT, CT
Fe MRI 25 T[] B 57 HLAG 4 K6 5 4 AHE AR K P
RIF, HLEEE X SHPT YA¥7 i 2 3t A iAW, B I,
ARG RIS 25 7 0 10 D0 S R R, 4R LIS I AIE
ok A ) B 1 583 L R 7 1, S B R I O A
Fy FF R 38 i 5 37, T L 5 R TR B b AR A T AR 2 g 1
IR o

TR A8, JCRU, BRI A I P ALK
HRAT AT, J2 SHPT AR i HIR 55 it s 07 P o A 2 1
WA 7 i R 90% 1 T Y FUIR 55 IR AR BR
JIN 55 FROIR g ] A R AL, A P AR e B, T SHPT (%
B L A AT 3 K Y PR IR 35 i s R AR 25
a1 T L 20 B0 WU 3438, 9 IR/ N ] S X, 22
I T B A0 MR, TE R B, 76 A (R 8] £ R 594
(] 7 23 45, S5 3L PR 5% MR8 P A A A 2 B 5 [R] o ]
DIFIAS A s, LR e 1 7 59 A B s S AR [
FELETIUAE 6% ~ 12% W55 15 Al R S5 4k, LAS AR
T FORAG A T, 8K 48555 P9 3 A T 1 BV AL SR 3T
X b, ks e B m Atk [ R IR T Sk
O AR R ML S R RCR IR, BT — 4
Wb — IR B Ay SR AL T R, 5 —
S AE 452 2 PR IR K, 20 38 43 W0 4 452 28 FROIR R 1 3l
o 45 00 43 52, 36 0 2 FOIR 2 IR R AE M R L
U T LA AR SR 2 F I, A AT L Bk
YR 1 B R ) B R 25 e, (L A ) It 7 A —
JEYBRAE , 008 1B I 4 R SS AR A/ TF 5 mm ) HR
S5 G R, ok LR 55 M 2EL S S AR 25 X L 3 b
HAT B B 2B I AR K PR Hm ™ A
BFFE o, % 3k ok BT R 35 IR 53T B, K ik R
94 05% , WA 4 1) 1y FFY IR 25 Mt 2 IR AR
L5 R 0 A 155 85 1 25 I, o T 2 B R MR R 1Y)
AR R BRI S5 I A M 1Y o TR AR & U
SRS FER S R 1 A B O — A 99 B {6 e 4 T S5
0, 25 5 AR A R R Pk L4, ARMEAR B R

FE IR SAAR A R T B b o A B K 55 R . 99 mTe-
MIBIR] 494 FF bR iR R HF R 25 it 2 2 o 1R Jor S5, 76 P
AR B SR VA g R 490 i P 45 B A A ) K
FFBR 52 422 82 g bt ] 100, DR it 99 mTe-MIBI SPECT/CT
Rl S AG AR [ st L 1 ) B R 527 i T R ) o A )
SENLIDE A, , FUBEHE A B0 D RE T E 11 bR 55 B
T — 5 f Y 99mTe-MIBI, 76 1 4% i gl 7T DA A& 30 3 i
5, JOUS R AE IE W M) O B Y FROR S5, 38 S S 1) R
AR5 BRI BEE N7, Fr e X I TF AR B AR 5 5
A, X0 T R F AR R A SR % P 8, IR 45
P AR AR A R IR 55 B s A R LA . 3
FERY R 2 2325 T 9mTe-MIBI SPECT/CT @& A%
T I R KRS B 2, 3K A2 AR 5T H 99 mTe-MIBI
SPECT/CT gl £ fi A5 UM FIAG: 56 5% e W 2 & TR
B FEZEE , (H 99mTe-MIBI 4% 2 5% 2 2 5 Hk
JER AR 55 B AR D REIRAS LA I 25 ) 5515 B A s i)
AR JCHFRRBEAS &, 3 6 0F I IR A8 41 4
A1) FR 55 B R L 99mTe-MIBI 35 /0, W] g 5 AN,
SEREAHE PR SE A g —FfAbL4s 59 T fi 5
FAR 527 i X 99mTe-MIBIL (4 $5% B, 5 25 M8 BH % 4
B O T RRARAER BE, A BE ST R B, I8 F-JR AR A i
S BB A5 0], T RE B S BIAR P E R

Xof TS R 55 AR, SRR BB 1Y) & AR R 3% ~
20% M GEL HUIR S5 I Y IR A IR S AT A R, S
ARG MG & AR TR T HUR SR IR, 0L %) S 5 7
LGS MK A S RS AR AR e R A
PRBRP, o UGB f5e k4 L0 R e 5 7 R
S, G0 AR R P 1) S 55 B B AN 2 L R AR
JoE 45 IR BR B % R AR X 43 T Ok, 1 99mTe-MIBI
SPECT/CT A A% nl AE T 25 ATl g b X n] e b 1y ik
Fr e, % AR BOR AR ZS 35 A9 SHPT 932 Ik (i
B TR AR TR S AR S R Y
K 1124 80% | i1 99mTe-MIBI SPECT/CT Rl A% 4
Kt 2R 100% |, 3%t A 1 99mTe-MIBI SPECT/CT
A SASAE S0 DR 25 R 5 6 7 T P A # . S A, X
FHABHI 99mTe-MIBI SPECT/CT Bl 4 5215 44 4 [ ok
T 0 35 PR B S 7 EF IR 527 B 409 161, 75 a0E— 48 ) R 35350
W5k CT AR AT sl MR 51 5T 28 40001 T 41 2 40 it g 2
ERAT, UL I O

A7 I H A AR TR 8 Al 99mTe-MIBI SPECT/
CT A 581500 FRCBR 25 R A0 Gt R AN, 45 1 % B
Toie 2 B Ho b — B S B, X SHPT 3%
PREZ R RRSE a0 25 S 4 AN B S T A R T T R
HEM . 5P H R SO O e 7 A A ER
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