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®Te™0; SPECT/CT for evaluating the therapeutic
efficacy of "'I in treatment of Graves disease

DENG Huixing, JI Ting, WANG Qi, YANG Lulu, YANG Aimin"
(Department of Nuclear Medicine, the First A [ filiated Hospital of
Xian Jiaotong University, Xian 710061, China)

[Abstract] Objective To observe the value of *Tc™ O, SPECT/CT for evaluating the therapeutic efficacy of "1 in
treatment of Graves disease (GD). Methods Totally 44 GD patients who received ' I treatment were enrolled and divided
into cured group (n=20), non-cured group (n=9) and hypothyroidism group (n=15) according to follow-up results after
treatments. "’ Tc™O, SPECT/CT quantitative parameters, including the thyroid volume, the average standard uptake value
(SUV ) and the maximum standard uptake value (SUV,. ), the technetium uptake rate and functional thyroid mass
(FTM) and their relationships with total triiodothyronine (TT;) . total thyroxine (TT,) . free triiodothyronine (FT;), free
thyroxine (FT,) and thyroid stimulating hormone (TSH) were observed before and after treatment and compared among 3
groups. The efficacies of the above quantitative parameters for evaluating the efficacy of "'I treatment were observed.
Results Before treatment, there were significant differences of thyroid volume and SUV,,.,, among 3 groups (both P<C
0.05), but not of SUV,,.«, technetium uptake rate nor FTM (all P>>0.05). After treatment, significant differences of
thyroid volume, SUV,cin» SUV,» technetium uptake rate and FTM were observed among 3 groups (all P<C0.05). After
treatment The thyroid volume, SUV,ens SUV,uxs technetium uptake rate and FTM of all 44 patients were significantly
lower than those before treatment (all P<Z0.001). The thyroid volume, SUV > SUV,» technetium uptake rate and
FTM decreased significantly after treatment in cured group and hypothyroidism group (all P<C0.001), but no significant
change of the above parameters in non-cured group was found (all P=>0. 05). The difference of 24 h thyroid iodine uptake
rate before and after treatment was strongly positively correlated with differences of SUV ., and SUV,,,, (r=0. 86, 0. 84,
both P<C0. 05), moderately positively correlated with the difference of FTM (+=0. 46, P<(0.05), and weakly positively
correlated with the difference of Technetium uptake rate (+=0. 38, P<C0. 05). The difference of thyroid volume before and
after treatment was weakly positively correlated with the difference of TT; (+r=0.37, P<C0.05), moderately positively
correlated with the difference of FT3; (r=0.43, P<(0.05). The area under the curve (AUC) of SUV,wns SUVi and
technetium uptake rate before treatment for evaluating the efficacy of "1 was 0.84, 0.74 and 0. 85, respectively, of
percentage change of thyroid volume, SUV,ens SUVi» technetium uptake rate and FTM was 0. 76, 0.92, 0.94, 0.95
and 0. 96, respectively, with the best cut-off value of 34.50% , 18.50%, 24.50%, 55.00% and 53.00%, respectively.
Conclusion ° Tc™ O; SPECT/CT quantitative parameters, including thyroid volume, SUVuns SUViuus technetium
uptake rate and FTM had certain value for evaluating the efficacy of '*'1 in treatment of GD.
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(# ZE] BH WHEYTcO, SPECT/CT WAL TRy A% 8 RN (CDOBCERMME . FiE  RIGHEUI45 50K 44 4] 4z
ZERITI GD BF NI A (n=20) R A (n= D) MR A (n=15) , WE R HIGIFHT 5P TcmO; SPECT/CT &
BEHMZES AT TR AR L OF B4R 3 BUE (SUV ) 356 KR ME 35 BUE (SU V.0 83 350 B0R K 3 g BRI BT &
(FTMD , K H 5 B =R IR R R (TT,) VB HURIR R (TTo VB = WU JRF &R (FT,) 07 B AR IR 2 (FT) Ml /iR
JRE (TSHY KK R FH S SHIEM Y TIT N aRE. SR JAIT A0, 3 A H R IA R SUV.w 22 5 ¥H G112
(P #7<C0. 05) 5 T SUV o AHEICE K FTM 0] 22 5 IE G115 3 L (P #2>0.05), 1RI7)5E .3 41 AR SUV e
SUV,o HHEBCR K FTM 2 RHH G233 L (P ¥<C0.05) ; H T A B EH BT )5 FURIRIA T, SU Ve «SU Vi BB
F R FTM BIEGAYT R B8/ (P 3720, 001) . Horp A @Al # B AL V6 Y7 5 FOR AR L SUV e - SUV e BHEE R AL
FTM #4836 57 8 9 80/ (P 35<20. 001) i K @ 20 W DG B 28 Ak (P #57>0.05) , JAYT RIS FURAR 24 h MR 2 M5
SUV e Z2 0 S SUV 1 2 8 2 5 38 TF M3 (r=0.86.,0. 84, P #5<C0.05), 55 FTM 25 8 & v IE I 56 (r=0. 46, P<<
0. 05) , 1fii 5 BH B BUE 25 (6 5L 59 IE M5 (r=0. 38, P<C0. 05) . JBI7 AT Jo AR IR RS0 S TT: 2 M £ 5915 M5 (r=0. 37,
P<C0.05), M5 FT; 22 {H 2 B IEAH & (r=0. 43, P<C0. 05) o 387 AT SUVinean « SU Vo FEF 5 IR W T 35 97 A 2009 il
LT HBCAUC 735124 0. 84.,0. 74 F1 0. 8553775 » HARBRAK B SUV ean . SU Vi UK S FTM B3R T B 48 77 3
Ay AUC 535024 0. 76.,0. 92.,0. 94.0. 95 K& 0. 96, Fe AW (53511 9 34. 5056.18. 5006 .24 50 %0 .55. 006 Fl 53. 0090, %

W PTc"Op SPECT/CT & it Z 8 R IRAA B SUVinean - SU Vi B3 S HUR A FTM PEAG S 1R YT GD B4R B A — 52

ria.

[RER] WERMH: 13 WEEEAZRHSHITEI. 0T WEBREAR, X LR

[hE4%ES] R581; R817 [XHktRiRA] A

1% 85 R U (Graves disease, GD) & M 7K 18 4
PR B i o 2 J5 5 UL B P 4 s 3 o 22— AT SR A
PEML-131C DI AFIRYFY . BT SPECT/CT K H &
S50 b ME 8 BUME (standard uptake value, SUV)
LOZBW T ER2W GDIE SR KT, i
EEY R Te™ Or SPECT/CT B 7 HY AR i 45 45 i
R K SUV 0] 2 112 Wi o) e v AR IR . AR F 52 0
2L GD BRETIRITAN A" TcOr SPECT/CT &
Z 800 A Ak, g5 A IR K R 56 38 B8 OF M Te™ OF
SPECT/CT A& T i697 GD J7 i .

1 &RS5HE

1.1 — %kl $EHL 2018 4F 1 H—2019 4F 12 J 44
GBI GD F P4 % 380 R 2855 — Bt s B Be 4 2 IR YT
BE LB 10 0,2 34 B AR 21~69 2, AR IS 45
. AR O FP TIRIF R AT e 3 A A W
2L ORI 2 BB AL 36 . 24 b FPOBR i 4% il 2] 5 | FY
ARMR A L H B R IR SPECT #4882 F1%° Te™ O
SPECT/CT HUIR IR R B8 W7 2 BAR s @ T TR Y7 i 2
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L2 &5k fF KT TcmO, (185. 0+
16. 8)MBq J& Vg /2 # Z ## K B 30 min, RJH GE %
3k Discovery NM/CT 670 SPECT/CT, Bt & 1% fit =
SIPREATALME E s . VB R RN K S A B R AR AR
X, 47 83 F 2 K& SPECT/CT Wi 2 & 4.
SPECT Z 8. BE# 140 keV£10% ., JHF4 128 X 128,
zoom 1. 5, W% 60, %E 6°1 M, &M 20 s;CT S%0. K H
WG R e TR 0.6 s, LR 120 KV, 4 HL R
80 mA, & 13.75 mm/rot, JZ2JE 3.75 mm, 18 If
1.375: 1, 5B 512X 512,

1.3 SEmmEfad HUR AR D)6 48 b o 46 8 = ai R
JE A R (total triiodothyronine, TT;). M B R IR 2
(total thyroxine, TT,) . ¥i# & = Ml H I )5l 2 B2 (free
FT;). Ui & W R IR FE (free
thyroxine, FT,) M 12 F Ik i &£ (thyroid stimulating
hormone, TSH)., FTa 8 DR T W 185 kBq 24 h

triiodothyronine,
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i A0 P BR: i F AL B M T B S AR A3
L4y HAEEE DT By G R AE AR S S5 56 2 458 br A%
R A3 IR A R 2R IR R 2 e R s 4D .
A 20 41,5 2 B, & 18 Bl AR E 21~52 %,
WY 39 X, A TR YT I HUIR IR B 8 JT #E (Y J0) S AR
RARIETE 2%, BRI DD e 46 dn 1% R Ardl 9 B, 55
561, L 4 AR 29~64 B R 50 %, BIAETE
FA JORE R SR AE , B F T, JFT, & TSH £ & 1F % 5
WA 15 .55 3 B, Lo 12 ) AFE R 21~69 %, LA
W% 48 % I AFAE HOR IR D RE R AHSC R B, B FT, .
FT, FF&, TSH KT+ .

L5 KB K KA GE Xeleris TAER Q.
Metrix #PF 8 # I 2 KR IR 7@ 8o, LA P
T % &% K M % {H (ordered subsets expectation
maximization, OSEM) 83k 8 # SPECT Wi )2 K 1%, 2
iteration/10 subsets; 17 CT B 1E . BUS A% 1IE Fl R
% VK 2 8 1F , Butterworth J5 JE 3 0. 48 frequency/
10 order. LI 40% # K SUV (maximum SUV,
SUV ) F B . [ S H2HC SPECT FUBR 8% M 4 B
(volume of interest, VOI), il & H R it f& #1732
SUV(mean SUV, SUV,un)SUV,,. . 53 R K 2
fE B R IR B 32 (functional thyroid mass, FTM) 52
E R BHLFTM=SUV 0, X HUR BRI B

1.6 GEits# 38T R SPSS 22.0 e it 43 Hr 4k k.
PL & s RRAE G RS AT 1t B 50k, DL 7 5k
T A BO RN AF A RS S A . R AR
Wilcoxon R 50 LW EIG YT AT L J5 SPECT/CT & S48
P Kruskal Wallis H ¥ 5 8 3 12 8. R H
Spearman EATHH M5BT, DL 0. 2<<| | <C0. 4 K554
K04 [r[<<0.6 P MK, 0. 6] r[<0.8 N
SRAHIC, [ rl =0. 8 MORAH G . 22 321X TAERHE

(receiver operating characteristic, ROC) i & , 115 il
2 T 1 2 (area under the curve, AUC), P<C0.05 4
EREGITFE X,

2 #R

Z AR 2R A Rl DR 2 T ik 12 Ak B3, HIR R EE

9 30~160 g3 T ¥AIFFIHE N 133. 2~629. 0 MBq,
BB Y7 N 259. 0 MBq,
2.1 EEZSHIIEIKFERLE RI7FHT 3 4 TT,.
TT, .FT,.FT; . TSH K H R 24 h $ER 22 53570
GoitF o L (P ¥>>0.05), i BUR IR AL 8 & IR )T
FlZERA G E L (P ¥<<0.05), WE 1, AIF
Al 3 R IEF K SUV, ZR BB G4 E X
(P ¥<C0.05) 41 SUV, s B8R K FTM 2 55 1
TG B L (P ¥>0. 05, WLk 2,

BTN 3 AR AR . SUV e SUV o L 5318
BOR K FTM 22 538 it 5 3 L (P ¥<0.05) . Jr
FEEWRITIE B AR BEARF . SUV e SUV, B 5K
R FTM Y8367 5 B B8/ (P ¥7<C0. 001, & 1)
B R WA B 9T R R IR AR B SU Vi
SUVae» 8 B BUCR A FTM 24 8238 77 51 W1 8 08 /)
(P ¥<C0.001) , M A< A 4 W 6 B &8 A8 fk (P 35 >
0.05),

2.2 ERSEHIEIRGRAHYE S8 G
RIAEFE TT, 258 1FEAHE (r=0. 61, P<<0.05), 5
TT,.FT; 2 FT, ¥ 5 rp B 1EAHC (r=10.48,0. 36,
0.44,P ¥<C0.05);24 h %5 SUV,0 . SUV, s
BRI S FTM My 8 b B2 TE A ¢ (r=10.46,0. 42,
0.48.0.51, P ¥<C0.05) ., ¥AI7 )5+ SUViean + SUV s
BEECE K FTM ¥ 5 FT, 3 2 i EIEM X (r=
0.45.0.46.0.49.0.48, P #<C0.05), 5 24 h X
S E A 56 (r=0. 68.,0. 70,0. 75,0. 71, P ¥J<C0. 05) ,

F1 AWMU AW EF A GD BE T IRYT H G R 7R L

45

TTy(pg/dD

TTs;(ng/mb

FT, (pmol/L)

FT3(pmol/L)

R4 (n=20)
RKAHn=9)
S (n=15)

20.8(14.20,28.70)
31.09(21.68,32.00)
19.10(16. 6,25. 3)

3.79(2.86,5.15)
7.90(4.00,8.00)
2.93(2.62,5.64)

43.90(32.10,67.85)
91.00(47.55,141. 06)
41.93(29.19,108.10)

12.34(9.51,15.63)
20. 80(10.70,35.08)
12.10(10. 40,23. 35)

HIH 5.43 5.17 4.66 4.12

P{H =0.05 =>0.05 =0.05 =>0.05

21571 TSH(pIU/ml) 24 h MR (%) FRBR i A B () B YR YT R i (MB)
AW (n=20) <0. 07 58.02(55.21,77.50) 60.00(51. 25,66.12) 259. 00(240. 50,310. 06)
KA (n=9) <0.07 67.45(64.50,73.90) 85.00(57.50,120. 00) 370. 00(240. 50,629. 00)
R4 (n=15) <0. 07 62.27(57.00,73.00) 50. 00(45. 00,65. 00) 222.00(133.20,277.50)

HIH — 5.31 7.34 6.25

P{H — =0.05 <0.05 <0.05
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#£2 R KA T EA GD B & 1R AT SPECT/CT =S g
20 51 FOR IR AR (mD SUVinean SUVax OB S B I (%) FTM(g)

AR (n=20) 23.90(16.15,42.63) 232.49(158. 20,284, 25)

504.80(372.15,609. 09)

9.02(5.70,22.18)

4582. 81(3075. 95,10944. 88)

RAH(n=9) 46.70(19.60,70.55) 220.63(157.09,274.84) 538.44(362.96,636.88) 15.15(9.02,32.52) 7964, 74(4295.10,15399. 88)
g2 (n=15) 14.60(12.00,26.10) 309.83(229.36,378.61) 621.23(507.23,770.98) 9.53(6.56,17.46) 5527.71(3109.08,9301. 86)
H1H 9.39 7.74 4. 49 2. 60 1.51
P& <20. 05 <0. 05 =>0. 05 =>0. 05 =>0.05
‘ 100 S e 6001 i
TITHIJG 24 h IR R
g CY £
5 SUVo 2 & SUV.L 2H £ y i 2400f —=
P 558 15 M 56 (r=0. 86.,0. 84, § W : 5
= 200
P¥1<<0.05 .5 FTM ZHET = ”h ; i
BEIEAH 6 (r=0.46, P<<0.05), = I 0 sall
. il kil k4L f 4l F il 41
1T 5 5 5 B 2 {1 5L 95 OF A % o ’ A " ‘ ®
(r=0.38, P<<0.05). i&J7 #i. iggg - 30
S, P I " 40
JEHR R ZE S TT, 22 E suof —X % .
EHIEMEKX (r=0.37, P< Z 600t i
£ o= 20
0.05), i1 5 FT: = fH R PR IEA = 400 “ i ’—ﬁ
v, @ 200f 10
% (r=0.43, P<0. 05)., : i m - Lo
2.3 ROC @hgesrdr % H ey Rl Fefr il SREEN C) il Fr gl SEE D)
MG AT NEIT A5k, kg 20000
HRIRIT LA, ROC £ 45 2 :
E?{iﬁﬂiﬂ WAL 15000 B @A k@R T A GD
BN ISTH] SUV e\ SUVan M = (0 S g B SPECT/CT 5 k5 M0t
BEIOCRA W TWRIT AN~ & A HUR R K Bl B SUVaans C.
AUC 4354 0.84.0.74 F10.85 % L SUViar: D. SN E.FTM (x4
A T I I7 R R 2R B SO
(P £9=0. 05, [ 2), FAR AR 14 2 R 23 o8| A o o
FETM H W™ T 3R 97 A 8
AUC Zr %1 F 0.34 F1 0.47 19 :
(P #>0.05) JAY7JE - HAR R A4 =, _ 74 ’
*/D\\ SUVmean\ SUVmax\ %% j"% m% U'S I [_, /
K FTM BGRIT I FEAR E 53 L F) _ /
7T YT AT AL AUC S350 = 2
4
0.76,0.92,0.94,0.95 & 0.96 &
(P <0.05.[8 3) . S — LR — HUR AR
4 3, fie fE A8 (B S S
2 B N 34.50%. 18.50%. — SUV — SUV
24.50% .55. 00 % F 53. 00% — sl i — #akx
. NN 0 . o — FTM — FTM
3 'LTJ"L@ U_ 1 L L Il L 1 1 1
. o B . 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
R ™ Te™ O SPECT/ 1— 4 5 A |45 5 i ©
CT HA B R 5 & b 45 4F o
B2 IRYTET SPECT/CT &t 2 80H Wi ia ¥7 A 20 ROC il £k B3 BRI A, IR

PR S R A — AR R T AR
B2 E RSB BIE AL

A7 T P G 7 45 0 308, R () At 42 4k FPIR B A% 351 &%
¥ B A B2 e AE B B T2 b B AT GDEY
TR ZE&EN B GD B E PR IRAE T, SUV e

SPECT/CT #& f& 28U L H 43t HI K6 97 A 300 ROC 4k

K SUV,..5dE GD ZE B, U5 FT, .FT, Ml 24 h
PR MO, AR S TIRIFRT A SPECT/
CTEmSHERYAASIT#E X, BiRirm . 5§
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WIRARZMES TT, ZHEMIEMK .5 FT, 2H %
W IE ARG TAYT AT A 24 h LR Z(H S SUV .
ZA B SUV .., 25 (8 35 52 W 5 1 AH 2C , 48 738 IR IR R AR
K SUV 5 HUIR AR D8 B P T ™ 5 f A o6

EIFKAREEN 21931 o GD i b BRI 45 458 B
Rt AT RO M 2%, AR EY R FTM 5
PET/CT F 7 W5 I fife i o 25 0L, P 0K 30 20 ZUAR i A FR
AR ORI, 254 e GD i i, 3F & IR 1R 7
R . ARRFFIRYTHT 3 AR FEIE KX FTM ¥ W]
25 6T R BB BCR I FTM 534 97 A I SRR .
SR FF PR 48 B 5 B AL R TRD B EAT LA R R
24 h HEBUR R IR RIRIT I EE SR,

KIM 550 48 1 GD A J7 i F IR R 2 48 B AN
FTM J& F 07 R0 il S 52 g PRV 3R . AR 92 % AR 9
IBITHT SUV e - SUV,,,, AV ER IR H B TR YT A 2L
() AUC 23514 0. 84.0. 74 1 0. 85, 5§ & A T 2 57,
JE IR AT BEAE TR T T B K i 1 B TR) AR [] L i RG34
25 7 H LR AR AR B m) L L i X T s )
SPECT/CT 5 f 2 8 09 #fg vES . AR BF o8 45 %
N ARIEIRIT I R AR R FL L SUV e » SU V. B EL
) FTM B697 1 BEAR A 43 L 33 mT W T 3R 97 8%
R R AR T (R 2 ) M 34, 50% .18, 50% ,24. 50 % .
55. 00 % 1 53.00% ,

ARAFFTA R Z AL OFEA RN, B 3 A &5 1
A1 QBEVT I R 3 A~ H s @ TR YT H L5 Bk
SPECT/CT 4 B 1 4 Te™ O, By 37 i & B i 4 2 JF
LR A A B[] T 7 58 4 — B0, v RE X 285 SR = AR R

2 ik, TemO, SPECT/CT & & Z 5 IR I
R SUV e« SUV, R HEBCR & FTM H F 37 A
PTIIRITGD AR B — M A
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