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Value of 18F-FDG PET/CT images texture
analysis in the clinical diagnosis of thyroid
cancer

HE Tao, XU Ying*, GONG Fa-kuo,Wu Jie, XU Sheng-yang.
Panzhihua Central Hospital, Panzhihua 617067, Sichuan Province, China

ABSTRACT

Objective To observe the diagnostic value of 18F-fluorodeoxyglucose (‘8F-FDG) positron emission
tomography/computerized tomography (PET/CT) images texture parameters in thyroid cancer.
Methods A total of 49 patients with thyroid cancer who were treated in the hospital from April 2017
to March 2019 were enrolled as observation group, while another 42 patients with thyroid tumors
who were admitted during the same period were enrolled as control group. Both groups underwent
18F-FDG PET/CT imaging. The image texture parameters (mean, variance, kurtosis, skewness, energy,
entropy) were analyzed. The maximum standard uptake value (SUVnax) of lesions was recorded.
Results Among the 49 patients with thyroid cancer, there were 39 (79.59%) cases with uneven density,
34 (69.39%) cases with irregular morphology, 32 (65.30%) cases with enhanced residual circle, 35
(71.43%) cases with blurred tumor edge and 28 cases (57.14%) cases with significant calcification.
There were no significant differences in the mean, variance, kurtosis, skewness and energy between
the two groups (P>0.05). SUVmax and entropy in observation group were significantly higher than
those in control group (P<0.05). When SUVmax was 4.92, its sensitivity and specificity for diagnosis
of thyroid cancer were 82.17% and 72.14%, respectively. When entropy value was 4.55, its sensitivity
and specificity were 77.50% and 74.62%, respectively. The area under the curve (AUC) of SUVnax
combined with entropy was greater than that of single index. Conclusion *®F-FDG PET/CT image texture
parameter-entropy is of certain diagnostic value for thyroid cancer. The combined application of
entropy value and SUV s« can improve diagnostic sensitivity and specificity for thyroid cancer.
Keywords: Positron Emission Tomography; X-ray Computed Tomography; “F-fluorodeoxyglucose; Image
Texture Analysis; Thyroid Cancer

FREER S MR BEEME, SEREBRAIREIE, USTEREES, &
HEFLHEFEL"Y, FTRZAEETR, REFREEERARE2000ELRAEE
W, EERERLETUEMENESNY, MBRENEESSTEREZ 5 AR
BEARTISHN BRI 2N E, BBSBERERNAHE, FrEiRsnTaE", M
CTRMRIERBFS I SMARNEIEN, WRRERNZHAE—ENERMYE, F
BT LSRRGS XS AW B (PET/CT)ERF—RIZEZREER, ATLLESN
EIEALR S E R RRBARNEED B, SIMARREINAEEMSRIERNE
MRS, AKESTSHKEY, BECTAEKMiTEEEE standard uptake value,
SUV)2PET/CTIL M s BB £ 1615, BRFSHERNT, SUVETH RN R
FHREEE, EEH— S SPET/CTRE N 2 IRFBERRNE S, S8
A EETF R EE MR AR NSRRI TITENE 5. %A EEBIREA
KRBT EDMNEGAT, ERUINETNEN, BASENTE. MERESS®
=, FERRAIERMERRNRS, SHRSEREPET/CTRGSIES 5 BRI
WIskME, TCIRMT.

1 BEEAZ*

1.1 —AE%E EER017TFEAAE2019538 FARMIZHRREEBEE40ER TR
4, FIRENFEHANCARERIRERERE B E42611E AN RA, MRAB 290, L4206,
FiR21~74%, FIYFH(38.5115.23)% ; WHRAFBM256I, ©17Hl, Fi23~72%,
F19(38.76 £5.75)% ., MABEMH. FREFE—MHRENLTEEMESR(P>0.05),

WA RRIBNTRIZ, PRBREEERIFLONAULE, RATERIDERH

i HBRITE: RABRATESE, EEHIEHE,
1.2 WEHZ RBEEAIFATE~MBiograph mCT 20PET/CT, BAERAT4E
FHHM-10E Bl iEMESBI £~ 18F, HEFRABEFWCFN-MPS200%ThEES Y
BIRAE °F-FDG, BERTHRACh, MEFANZIERAMEE. MEITH, FiERS
MRERABAME,

BER °F-FDG(5.55MBq/kg) SENBT B8R, BMIREBERIUK, REAE1hGH
TERTPET/CTE®, AECESEMINERE LS., CTHESIHRENT: EBRE
120KV, HA170mA, BESmm, REZHERFHITPETIHE, SMMWPERET Eih
BRGEEMPET. CTEGNRE, REENE. SRE. KREPET/CTE,

1.3 BB sHAXRBESATHIENAZ#TRMBXIIE, H2APREN

(55—1FE&] [
GEffEE] %

% B,
%ﬁ, ﬁ)

BlEEEN, FERRSME: ZREGRIZERABT. E-mail: zhiqing711@163.com
FEEM, FBRARAME: EREFZS5ZESF, E-mail: runnerht@162.com
<33



hECTHIMRIZE  20224E098 55204 $ 0957 S 5515588

U EZREFHEMMRILERHESCTEGENRNEBX, BR
BEFMHNRAFETIE(SUVnx). BRENEGKIESAN
FireVoxel®ifh, BmiRMSENIE. FE. BE. RE. BEE.
BESIESH,

1.4 St F B RAESPSS 23.0% it F R4 #HTHIE O, It
EAREKATsHRR, XENK, RAZHE TESFE(receiver
operating characteristic, ROC)#ZiTHM SUVMaxRaIES Y
FRARRRAVIZETEE, P<0.05IRTEFRITFEN.

24 B

2.1 WABECTER DI 490 RREERED, 39(79.59%)
BERYS, 3411(69.39%)RMAFSTHMM, 3211(65.30%) 7]
MERFNRBUFRE, 3501(71.43%)B KOS ER, 28%1(57.14%)

HIBAE 5, HARSR5L1161(22.45%), YDRLRESL15%5]
(30.61%), TR MELTION(21.43%),

A2 5| FRIR BR AR 88 % 281511 (66.67%), % & 1415(33.33%),
SR EEMER, FEZRERIE, 38(90.47%)A% 8, &
BT, BIEEE, 111(26.19%)B ARG,

2.2 MABESUVmax R EBESBILR FABENE. HE.
EE. RE. EELBRESTAHATFEN(P>0.05); MEBABE
SUVina BEEES TR (P<0.05), &KL,

2.3 SUV,.« EEER. BEXNRRBENZHENESH =
SUVmax=4.92, SUVmaxdZ i BR BRE ISR M A R D B
82.17%. 72.14%, ROCHILNERE T, BN TE
A(AUC)725190.869, &F &M, M&K2,

R1 FABEPET/CTERIESHLR

A3

IR

SUVingy

e

BE

3555

RE

il

ok
RE

1

R4
XYERA
t
P

49
42

7.841+2.21
471%£1.48
7.798
0.000

143.76£50.19
130.42£46.27
1.310
0.194

284.22+89.24
268.41+72.39
0.918
0.361

0.71%+0.18
0.65£0.15
1.170
0.091

-0.20£0.07
-0.18%0.06

1.450
0.151

0.32+0.12
0.35%0.14
1.101
0.274

4.92+0.32
4.58%+0.28
5.350
0.000

}2 SUVmax. SEx FRIRMEIS B H E D

L AUC SE 95%Cl

Cut-offf& PE SR R4

0.816
0.725
0.869

0.043
0.053
0.039

0.866~0.956
0.621~0.972
0.793~0.946

SUVmax
J5E
EX&iZkT

4.92
4.55

<0.01
<0.01
<0.01

82.17
77.50
89.12

72.41
74.62
81.24

1 SUVmax. ¥ {EAF FF R BS: 95 BFROC 1 2 -4

33 ¢

ER, BEAMINRRERRRENENEEL N2
BEANAER, BREFTHEHEZEREA, BRTHLARTEMN
WHisME— 1 S, 8B5S THERIHEmER RN A
o R BR M B I A E IR R 14%IR 2 BI50% EH, BEBH
KIED. HWESEMLS, BENEHRPEEMARFERTAEET
ERBHRENER", PET/CTRENIGKSRE. EHERMZH
EEFRE,

g A\CLURIELE RN “Sing” , EAF-FDG PET/CT
MCTEANT2H AN 4 S ERBEEH#TISH, KW °F-FDG
PET/CTHRMKEEREZESTCTER, SIUEEHLELSHKEILA
BASWnonBEERITFER, HE%1786/-13128 8%
PR B BRI R 1T °F-FDG PET/CTI, /EHEZEN86.67%,
JER°F-FDG PET/CTR—MERAE MM %, NFRLER
B, HUSUVna=4. 92 EAX 9 BIRIEFR T B EM2EE
B, BUMSURERS2.1T%, HRENT2.41%, Sitkrs A"

34 -

MR NIER, BEFEEY, ARAE. AERE. BNS
EERER F-FDG SUVEIEH, FEiL'°F-FDG PET/CTiZHTag &
mxEERAR,

BAMIEER, SK0E, BEBEANKTES, AR
BEERREEENSESTEEKT. *F-FDCE—FEiTiRid
MEEELNY, BECISHENGNEERS%H, BAREN
EFDGHEH, PET/CTIRIBF-FDGHINDRIE RS Tk FH
2", BUnBERARTE. ALETIZE. ARFTSSE
BAMBIPETEG PR ERENEREREZM, BRETRE
BAERGNERE", SUBDIFEEN A LRERHREE.
REBBLANHTEZ, TRMETEGNESER, B5M
BARARNPMAREBNERTY, NTERRBSTHELER
U, SEESR, FIRSURSMTXEMIZET. SERTRETUNR
KEPRFIZT R, e A oI5 3\ i i 8 2 44 b L
F-FDG PET/CTHMHHITEGSIRST AT, MELESAIE
. 8. BETEEBARLESESAITEEN, RIUTER
EMBEDETIEERA, 1BROURSH PRSI R TR E
TN I9E —EHR A NE,

ARRFETIOE. HE. BE. RE. 2. BELEM
SEBBHIEATHITOMN, SRETR, PREEEESPREEN
EHELREAITFER, BRBEERNFREEEE SRS
THENEE, BERSIESTHN-_MFEITESH, IRVERK
RIS ARE, BEEA, RINEEAEENS, BE
BEEA NN IR, BGNEREORES. PREERE
BESFRERERESE, BEENSRMS, RAFEIME
EREMFITRER, MSUVINRBEMEERMEREEE,
FEER M EIFIR T SUVFBE MBI AR B, SHRRAREHR
EAEREIRINE G BER T RREBH LT E, ZROCHES
i, B4 TFEHF0.725, INFSUVnad90.816, 1R/ T
REE IS W B BERF SUVmae YRATEBRSISUE, BT
BRENSEEYERIRS, HBSUVnm HEBESISKEEIR
B—BBNTE, AKESLHNIHE.



22 FFTR, °F-FDG PET/CTEGSUIREHESE-IE, YERER
BEEE—TENZENE, BESSUVndtENARRES RIREE
LHNSRENRERE,

2EXH

[1]JHan L O,Li X Y,Cao M M,et al.Development and validation of an
individualized diagnostic signature in thyroid cancer[J].Cancer Med,
2018, 7(4): 1135-1140.

208, B IR, Rt 4, 5. 2304 2010-201 34 o FOIR AR 40 4 B4 (1] AR
il E %, 2018, 45(1): 57-59.

I EWAME, I, ) M, . 4t F R G F At & Fo 5 e AR R % W
WRIRSE 09D BN [T). P E AR A B 40 3, 2018, 11(3): 1274-1278.

4188, R/, Hhue K, %. 18F-FDG PET/CT Deauvilleif 40 [HPARf 72 918
MR B4R Ha ok B BT RO R ] R EF S0 TFEHREZE, 2019,
39(5):266-271.

SIMEE, RREZ, KAT, &. 18F-FDC PET/CTLUIE 24T I /5 45 B 2 2 8 1 44 Bl Ak
P77 AR B [I]. o B A 5, 2018, 14 (11): 257-260

[6] KL, 5k M. AR BT 404t 5 ) 40 M 5 0 0 TR U 7E P WK R 0 W A 3BT o 9 8
JELI]. w2l LN 35, 2019, 54 (1) : 58-61.

715 5K, AR, HRa, & 8F KA FRAMFRELHTRBERTREY
[l EMEES4E,2019,5(09): 772-7175.

CHINESE JOURNAL OF CT AND MRI, SEP. 2022, Vol.20, No.09 Total No.155

[815F4%, 2, T3, 4. 18F-FDG PET/CTZE[F Mk £ J& &% & W9 2 (1. M8, 2018,
38(4): 371-378.

(9] w4 4%, B 42, 48 % %, 4. 18F-FDG PET/CT R4 7E13114 & B4 [ M o9 -1 B Bk i
PR FNE ], B Al R F AR (B AR, 2016, 36 (1): 76-79.

[10]ALB%JK, 77 T 2. 18F-FDGPET/CTx¢ LA B B 9 o i i ). PR EF 54
FRh A E, 2015,7(4): 315-318.

[IIIRVZLHF, 4, k3, 4. BB 18F-FDG PET/CTH AT R BUE MAE X e B & [J].
AR B 25, 2018, 58 (9) : 68-70.

(1215 #d® - FTILER, LT - 50, -4, . J6 /0 40 j i 4 3 48 3% 2 Ao
*k K/NF18F-FDG PET/CTom AR B BUE 8y om (1], F E AR EF 7%, 2019,
29(13):98-102.

(131 F 748, A =8, R/ANE, . PR ALE 20 1 i 4% B 18F-FDG  PET/CTR BRI KA
5 i ey K 5 (0], w7 EA K F 4R, 2020, 5(11) £ 49-55.

(141 53, 2R, %A, &. CTOEMEH L Z R TEMEF WA AA R FEES
B HA, 2019, 35(3): 451-454.

(151 33k, B E 3, BKE 77, %. 18F-FDG PET/CT B 4% L0 38 447 72 AF /N 48 B Ji 88 o B L B
M-8 (7). I PR S & 24 &5, 2019, 7 (10) : 129-133.

(WFsHHEA: 2020-07-25)

OO OO0

(FECTAMRIZ:E) BEEFSESER

EFRMANEZIEE, HEHEMAITETE, FSERRTRAEINXFRAIN, BREKREKE, IMRAERTEIEFR!

JRIXSI5R, BEBEW, ETRMIEE;

(1
(2)3ftER22N, EF O B, BxR RBREMNLKE) HEEFLEXNERAMRED.
WEXRNBHIREICSEY T HRERFIRAE, LUTAERTISRAEEX:

LIEIZERDMG, IAIFERKEBARUNESR, 8ERRERZAEA, AIEREHE R 2R

2REBREXEREZ12E, HRAIREXEEZ6RE.

3BMIEMNLLE: BAWERREBEREUMEERESMN, Br2E, RIAET, REXILINER. WHEERREDH, BR

=% 3
/BREo

4—UEREEN . KERREMEINNT. BFNTSH, Et—ESEXFFAEERSEERR £, NARESYERNRESHT

%EEJ L)(fﬁnpj‘(?\ ?&%*’J\_i ) .%éﬁ-‘%y)nho

5.REEBE: AMRIERRE, —RAXRBRANTEZLERR, B8N HRAHE. REERBRNFARAGELE,
6. —RREEEEXHHIANERINFHT: £—ESREFSHERALARFRS. NE—EBESEXTHRERNE—X. F

BB IIREEX AN A RE “IEX
Z. BHRER

LAGFEE:
LEMBE SRRITEN SR BERAE,

RARETRUERA, BNEEHZEAKNH—E7. BEXEERA, EAFERRIREMBE, NMINES.

3XRAEPIBAM, MEKRANT—IRXT, MANREMRIRER. #R.
4RERF . NAEPRRBHTENBRAES. BEWRERAXBLEZNE NG AR, FERAHRAER.

+ 35



