392 [ PR BE e A% BErf 2 20144F 11 A 55384556 Int J Radiat Med Nuel Med, November 2014, Vol.38, No.6

MRI FRECIMANAS . FOR R B 3R A0 M09 45 A
I € %251 Graves HUIR iR B BB JT #E5E A0 S 74
R R ST

IR HBMH Rk KgEHE HE

[(HE] BHY WIS MRI JRECIAU AR (DWI) (192 MR B R E0(ADC) . HUOR BR4E =1 &
(RAIU) FMLIEFEARAELE Graves FURAR D RE TUIEAE (FAIFR FH JT) AITCR I FAR R 28 (PT) S50 v 1)
{Ho Ak FEHL 102 7] Graves F LR T 37 6] PT (38 AL, W02 Fr A FB 35 190 10 395 U o2 — AL
IRIRIEEER (FT,) . UiFEs HURIRER (FT,) . TSH., HURIRERE AHTIAR(TgAb) . HURIRS S YT
PR (TPOAD ) FI{E HUAR BRI R 2 AR BT (TRAD ) /K- SR 3.0T #8248 MRI {458 /& MRI ##%, Jf:
A% ADC 7 FURAR 24 h RAIU, FEE7 AU AR S BAR . Graves LA B SN2
FARMEFHPIREL(6 B]), PT HBH ORI L NI Z 16K (14 B H3RI(2 B1]) o SR Pearson £
Y AT TEAR B BRI ICE, FH 2R TARRE fh 2k (ROC) M & TWHE bR IS IR T B, B 452013
FROYI o B, FERIWEITIEAR IS W R AT . FESREE . AR L BHE T A B T A
SR 5 PTHF LA, Graves T F K ADC. TRAD Fl RAIU & T (1=15.126. 7.226 Fil
31.574, P3J<0.01) . ADC. TRAb I RAIU Z [AIfE7E R FH M IEA G, ROC SR, RAIU. ADC
1 TRAb I R AR T 0.900. o, RAIU BAT SIS W8, Y fE 3 sl
24.500% M}, RGP . FRREE . MERGR . BHPEBTAE A B HE BN E 8 100% . ADC EE TRAD (1)
BB, YY) SRS B E M 1.837x107 mm¥s A1 1.350 1U/ml I, ADC By FR%Ei
EAR M 96.078% . 91.892% . 95.000 % . 97.059 %Kl 89.474 %, TRADb B FiRGEH3EFR51 M
88.235% . 75.676% . 84.892% . 90.909%7F1 70.000% , YL L1225 BB IR Graves 7T LLUEND
WA U R AN A DL A Y IRA E I E BRI PT LA AR | 9k L T AL
DISCIEHBE N N E R, G518 X T Graves FIITH PT %0, RATU. ADC # TRAb ¥4 fir
i, RAIU fff. ADC K2, ADC B985 R BIEBE 8 [R5 40 i 45 )3 25 53 0 AR B AR 4L, i
RATU B0 5 J5T R S A [ s v BB BE ) 22 57 s A BAE A

[xgIA] WERD; PRI, BEHRBUE, wREG RIREREG FARIE »1 %,
(LR NIY € R LSAREN

Differentiation between Graves disease and painless thyroiditis by diffusion-weighted imaging, thy-
roid radioactive iodine uptake and serum parameters measurement Wang Shen, Meng Zhaowei,
Jia Qiang, Zhang Fuhai, Tan Jian. Depariment of Nuclear Medicine, Tianjin Medical University General
Hospital, Tianjin 300052, China
Corresponding author: Tan Jian, Email ; tanpost@163.com

[Abstract] Objective To assess the value of apparent diffusion coefficient (ADC) in diffusion-
weighted imaging (DWI), thyroid radioactive iodine uptake (RAIU)and serum parameters in differential
diagnosis between Graves disease (GD )and painless thyroiditis (PT). Methods One hundred and two pa-
tients with GD and 37 patients with PT were enrolled. Serum thyroid hormones and antibodies were mea-
sured, including free triiodothyronine (FT;), free thyroxine (FT,), TSH, thyroid globulin antibody (TgAb ),
thyroid peroxidase antibody (TPOAb) and thyrotropin receptor antibody (TRAb). DWI was obtained with
a 3.0 T MR scanner, and ADC values were calculated. 24 h later RAIU and thyroid scintigraphy were
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conducted. Tissue samples were obtained in GD patients (6 cases) after thyroidectomy and in PT pa-
tients (2 cases) after biopsy. Pearson bivariate correlation was made. Receiver operating characteristic
curves (ROC) were drawn and diagnostic efficacies were determined. Optimal cut-off values were select-
ed, and then sensitivity, specificity, accuracy, positive predictive value and negative predictive value were
ADC, TRADb and RAIU were significantly higher in GD than in PT (:=15.126,
7.226 and 31.574, with all P<0.01). And they were closely and positively correlated. ROC showed areas
under the curves for RAIU, ADC and TRAb were higher than 0.900. RAIU was the best method to dif-
ferentiate GD from PT. When cutoff value of RAIU was determined as 24.500 %, sensitivity, specificity,

assessed. Results

accuracy, positive predictive value and negative predictive value were all 100%. The above statistical data
were 96.078%, 91.892%, 95.000%, 97.059% and 89.474% for ADC, and 88.235%, 75.676%, 84.892%,
90.909% and 70.000% for TRAb, when the optimal thresholds of 1.837x107 mm?¥s and 1.350 TU/ml were
determined respectively. ADC was better than TRAb. Histopathology results showed that for GD, follicle
hyperplasia, follicular epithelial cells hyperplasia, hyper-vascularity and congestive perfusion were charac-
teristic features; while for PT, massive lymphocytic infiltration with hyperplastic germinal center formation
and follicle disruption were characteristic features. Conclusions RAIU, DWI and TRAb were all of diag-
nostic values for differentiation between GD and PT, RAIU was the best method and DWI followed. DWI
has great potential for thyroid pathophysiological imaging because it reflects tissue cellularity differences
between GD and PT. The principle for RAIU is that it reflects the iodine uptake changes in different
diseases.
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sion coefficient; Thyroid radioactive iodine uptake; Thyrotropin receptor antibody
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Table 1 Comparisons of differential parameters between Graves disease and painless thyroiditis(xzs)

25 1%k AL ADC FT; FT, TSH
Graves 17T 102 37.971+13.856  2.212+0.209 15.555+6.507  68.868+31.608  0.007+0.008
TeIr T AR A 37 35.054+12.326 1.508+0.318 11.336+4.111  54.598+22.049  0.008+0.016
1 1.128 15.126 3.682 2.529 -0.909
P{H >0.05 <0.01 <0.01 <0.05 >0.05

21 51 TRAb TgAb TPOAb RAIU FTYFT,
Graves T 9.378+6.877 317.001£718.324  444.047+389.482 66.358+11.799 0.237+0.045
TCIm PR IR 2 1.123+1.472 415.379£630.150  464.341%337.990 3.678+ 4.075 0.219£0.051
t1H 7.226 -0.736 -0.281 31.574 2.046
PiE <0.01 >0.05 >0.05 <0.01 <0.05

e, ADC: BWIRELCREG FT: U8 =MUHCRIBSERR; FT.. B HURIRZE,; TRAb: fEHRIFIRZE ZIAPUA; TeAb: HURIR
BRIEEAPUAR; TPOAb: HURARE ALY ; RATU: HURARE 1 3,

Rz 2 HKIEFREY Pearson AT

Table 2 Pearson bivariate correlations among differential

parameters

FebR£A R ADC TRAb RAIU

AR 0.009 -0.055 0.079
ADC - 0.777% 0.902%
FT, 0.524%* 0.730% 0.479%*
FT, 0.436% 0.652* 0.401%*

TSH -0.060 -0.055 -0.075
TRAb 0.777* - 0.731%*

TgAb -0.043 -0.037 -0.095

TpoAb 0.015 -0.252% -0.082

RAIU 0.902% 0.731% -
FTJFT, 0.031 -0.085 0.051

e b, ADC: RUIRHGREG FTs: e = WHLIR 5 o
s FTy: S HRIRE s TRAb: f FUR IR 2 ATk
TgAb: HURIRERSE AHTMR; TPOAb: HUR MR 42 1k Wy i
K5 RAIU: HUIRFRER 12, * F0K P<0.01;  “-7 FRILIE
TR o
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Fig.1 MRI of Graves disease and painless thyroiditis
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Fig.2 Scintigraphy of Graves disease and painless thy-

roiditis
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Fig.3 Receiver operating characteristic curves of ADC,
TRAb and RAIU for differentiatial diagnosis between

Graves disease and painless thyroiditis
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Fig.4 Pathological section of Graves disease and painless

thyroiditis
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Table 3 Differentiation diagnostic values of differential parameters analyzed by receiver operating characteristic curves

FRPRAFR i sifE RYE (%) FEFEE(%)  WER(%)  FRPERIIE(%)  BITERTNE (%)
ADC 1.837x107 mms 96.078 91.892 95.000 97.059 89.474
TRAb 1.350 IU/ml 88.235 75.676 84.892 90.909 70.000
RAIU 24.500% 100 100 100 100 100

: FH, ROC: ZiXH TAERHMEMZ; ADC: FUIRBREG TRAb: (EHRIRME ZAPUR; RAIU: HURAREE 21 %,



[H PRt BEEp Az B 2 s 20144F 11 H 55384556 Int J Radiat Med Nuel Med, November 2014, Vol.38, No.6 397

Graves HIJTHI PT & A iy R AR u& v thag, BP
Graves H1 7T B35 HHOPR U0 v 4 o X AL ) 4 B B 7 344
e, T PT A8 FODR R 6 200 A e i iy 422 R 7
IR0, AWFFEIESE RATU 5 7 A 0 T3 R
Tl (1 S B2 KT 4 B S I IR 2 S

MIRHE I AR, Graves H JUFI PT 1955
— N k0 2 S T A0 R TR R AN [ T
RO ) 225 . Graves HIJUZESE ) R8P0
JUEIIEAE | UEIE R AN AR DL AT KA E
I, b T 248 L 32 v R ARG A5 T PT 76858 T Y
FEERI IR AR . R EL IS DL g
IR . ABIFTE IR, REWE P WX Fiips A= BRAS AL 1Y
ALK A I R R HS 85 DWI,

DWI 2 I AR K 735~ H Hiz 80 (3 Brown-
ian 1Z3)IHREMR T-BL, 1 H DL ADC RAHRA
HK TR HCR TR , T S 2 2RO 25 A4
MHARE . —BOkRVE, ADC KUK 7 F IR HE
ZIR(PERHLANIF R ), ADC =itk 1R
A (SR A B . DWI B . fix
MR RS, An e XU,
I SEAETE I U R AR T BRI, 1E
JEA DWI 78 I 22 0 iF 5% 10 iy, A e el 3
PR T %5 Graves HITH PT AOBFSE .

AR KB, TE Graves HIUS PT B R2 KT
H, ADC HEBEHR SR BE oA T kI E 1) TRAD 12 W
Wi, o S E S BIE  1.837x10° mm7s
1 1.350 TU/ml B, Fii B9 RBUE | R e
2 A T AR AN B P TN A A 89%~97% (R
HBAE 70%~90% . PT 1E KA LA T e itk 2
UEWIE U, A0 A% B IS K T Graves HI T4 %%
J&, ADC Sl 2 X i A= B4k . Tezuka S50
TENFH ADC 251 Graves H T (24 ] ) 50 20 B
R (5 1) LA BT A AR R (5 ) iFFe b & B
Graves TR E ) ADC FL/E BBl B3, H2E
FSAGIIFE . BEINK, PT. W AMERRIER
DL AS IR B ¢ 24772 LA B\ ok e A i 32 0y 32
SRR, SRS R . ADC BT, K
I Tezuka 5519 & LS5 ABFSE 945 -2 —3my . It
AN, Tezuka ZERHEH Graves FH TR ADC & Af
ABIL S Graves FIT MLAEE IR AR 28 3-8 A G

M2, ARWFFEUEHTE Graves HHITH PT By %5
Wit , ADC. RAIU Fil TRAb ¥4 fir i, M,

RAIU ff#. ADC k2. ADC WYL 25 TR
[R5 40 Ff 25 5 22 S i A B4k, T RATU A&
8 S Bz AN [ o o) B B ) 22 S 1 A B

24
2 % X W

[ 1 ] Bahn RS, Burch HB, Cooper DS, et al. Hyperthyroidism and other
causes of thyrotoxicosis: management guidelines of the American
Thyroid Association and American Association of Clinical Endocri-
nologists[J]. Endocr Pract, 2011, 17(3) : 456-520, 593-646.

[ 2] 97—, Meab, RiEEE, 55, PIIRYTHS 7 R0 1Y JT 46 /(2013
WO, A% B2 5 5y T3A8 2855, 2013, 33(2) : 83-94.

[3 ]85 —, %1, WAk, %, “13IT Graves H T L %1 (2010
AEN[J]. AR E 2 R, 2010, 30 (5): 346-351.

[ 4] skoka:, M. P2 M). 2 B b st . AR AR i, 2010
211-219.

[ 5 ] Kubota S, Tamai H, Ohye H, et al. Transient hyperthyroidism after
withdrawal of antithyroid drugs in patients with Graves’ disease[J].
Endocr J, 2004, 51(2): 213-217.

[ 6 ] Ho SC, Eng PH, Fok AC, et al. Thyrotoxicosis due to the simultane-
ous occurrence of silent thyroiditis and Graves’ disease[J]. Thyroid,
1999,9(11): 1127-1132.

[ 7 ] Padhani AR, Liu G, Koh DM, et al. Diffusion-weighted magnetic
resonance imaging as a cancer biomarker: consensus and recom-
mendations[J]. Neoplasia, 2009, 11(2): 102-125.

[ 8 ] Nakajo M, Nakajo M, Kajiya Y, et al. FDG PET/CT and diffusion-
weighted imaging of head and neck squamous cell carcinoma:
comparison of prognostic significance between primary tumor stan-
dardized uptake value and apparent diffusion coefficient[]]. Clin
Nucl Med, 2012, 37(5): 475-480.

[ 9 ] Choi SH, Paeng JC, Sohn CH, et al. Correlation of *F-FDG uptake
with apparent diffusion coefficient ratio measured on standard and
high b value diffusion MRI in head and neck cancer[J]. ] Nucl Med,
2011,52(7): 1056-1062.

[10] Hiraiwa T, Ito M, Imagawa A, et al. High diagnostic value of a ra-
dioiodine uptake test with and without iodine restriction in Graves’
disease and silent thyroiditis[J]. Thyroid, 2004, 14(7) . 531-515.

[11] Osaki Y, Sakurai K, Arihara Z, et al. Prediction of late (24-hour)
radioactive iodine uptake using early (3-hour) uptake values in
Japanese patients with Graves’ disease[J]. Endocr J, 2012, 59(2) :
173-1717.

[12] Liu Z, Xiao X. The use of multi b values diffusion-weighted imaging
in patients with acute stroke[J]. Neuroradiology, 2013, 55(3):
371-376.

[13] Tezuka M, Murata Y, Ishida R, et al. MR imaging of the thyroid:
correlation between apparent diffusion coefficient and thyroid gland

scintigraphy[J]. ] Magn Reson Imaging, 2003, 17(2): 163-169.

(Wi . 2014-10-06)



