Advances in Clinical Medicine IiifREE%:3 /%, 2024, 14(6), 1535-1540 Hans X3
Published Online June 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1461946

AN S BEC-TIRADSYK ERIR R4S
RE M2

-3 W

TR} K5 M8 R B H Sk Sk A RL, e A

ks H . 202455 H28H ; s H: 202446 H23H; KA H: 2024%6H30H

HE

H . 3Rz 4444 (far infrared thermal imaging, FITI)BE A E R FOR B G IR S5 A E3E R
25 (C-TIRADS) T R RIB KA & R REREMT. Fik: EF11408EZFRBEFASEE
B S T4 RN EE, RITEEFITI. 5 C-TIRADSIRY, 4MH7EE 5 R BEA N F XS W B R R 4 45
P RBMSEREE. R E11400% 6+, BHET5361(46.5%), HPRAEFIRIEM37H, RE9
B, BHEMD6H; BMHLTT6141(53.5%), HHIALRE60%(98.4%), RAMMFELHI(1.6%). a4l
C-TIRADS X FITIH R | e 5B R BE 43 72H62.30%, 86.79%, 73.7%F173.77%, 71.70%, 72.8%:
BRI REE. 1REE. W4 7880.33%, 92.45%, 86.0%, C-TIRADS. FITI. EA&i2HiiAUC
t1 £k F AR 4 510.745, 0.727, 0.864. C-TIRADSFIFITIX HLEE S 2P <0.05, EFREER., 4ib:
C-TIRADSAIFITIEE A2 Wi %t b B8 75 C-TIRADSHIFITIT] &5 48 5 12 W7 BRI M 455 I 3Bk .

X 5in
FORBREE TS, TASMRAR, C-TIRADS, BR&SHT

Far Infrared Combined with Ultrasound
C-TIRADS for the Diagnosis of Benign and
Malignant Thyroid Nodules

Chenxi Lyu*, Jianming Yang*

Department of Otolaryngology, Head and Neck Surgery, Second Affiliated Hospital of Anhui Medical University,
Hefei Anhui

Received: May 28", 2024; accepted: Jun. 23", 2024; published: Jun. 30", 2024

(-
il AR .

XESH: BER, MW, mOINEESHEAE CTIRADS X FUIRAR ST BB 2 W), IRIKE %L, 2024, 14(6):
1535-1540. DOI: 10.12677/acm.2024.1461946


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1461946
https://doi.org/10.12677/acm.2024.1461946
https://www.hanspub.org/

BRI, ¥ L

Abstract

Objective: To explore the use of far infrared thermal imaging (FITI) combined with the Chinese ver-
sion of the thyroid imaging report and data system (C-TIRADS) for the differentiation of benign and
malignant thyroid nodules and its accuracy analysis. Method: 114 patients who underwent thyroid
surgery or ultrasound-guided fine-needle aspiration were selected. FITI and ultrasound C-TIRADS
reports were collected before surgery, and the diagnostic efficacy of single and combined use in the
diagnosis of benign and malignant thyroid nodules was analyzed. Results: Among 114 cases, 53 were
benign nodules (46.5%), including 37 cases of simple goiter, 9 cases of adenoma, and 6 cases of cys-
tic mass; there were 61 cases (53.5%) of malignant nodules, including 60 cases (98.4%) of papillary
carcinoma and 1 case (1.6%) of undifferentiated carcinoma. The sensitivity, specificity, and accuracy
of C-TIRADS and FITI alone were 62.30%, 86.79%, 73.7%, and 73.77%, 71.70%, and 72.8%, respec-
tively. The sensitivity, specificity, and accuracy of combined diagnosis were 80.33%, 92.45%, and
86.0%, respectively. The area under the AUC curve for C-TIRADS, FITI, and combined diagnosis was
0.745, 0.727, and 0.864, respectively. The combined diagnosis of C-TIRADS and FITI showed a signif-
icant difference (P < 0.05). Conclusion: The combination of C-TIRADS and FITI can significantly im-
prove the diagnostic efficacy of thyroid malignant nodules compared to ultrasound alone.
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FFR iR 2 93 2 AE A SV B i BT, 3 Bl ot 0 R D, T A0 R T v P iR R T
RECLHE ARG B IR T v 8 ARG S, BRAE ISR 10 HOR IR GIOINGSE T, B m] R SRR s W[ 1]«
W A A A 7 % 26 0 T vy LA B R PR AN R R i, R IR AR5 749 (R0 HE e A i [2] [3]. s A
HE45 HOR ARG INGE 1 T FUR B, (K48 FUIR B 1297 H8 8, FOIRIRGIUINE I R R DL, A sRZ
FITIEA], %0T CT. MRI, A EA 24 LU ARSI S, BIGRIZTT 77 ZhlE s, 5
R — M R P o R A T A (R R AL ) E O T TIRADS #F43[5], [ Fr | TIRADS AR %
[6], ANFEZALFH 1 TIRADS AR, PRk 3 ] FFODR R 7 58 224 F A2 o T R IR R 5 15 4R 5 R
i Z40(C-TIRADS) [7]. iR TAEH, 5 HRARG/NEE 5 0 BB MELE AR BT REHEAT SE N R 1) 4250, W) f5 4
(VAT 77 AL BRI ARV R B B A EI[8]. K, A T R AT FOIR AR RS 45 715 4 5 1 e fe
2, AT FITIBAA S C-TIRADS 145 il C-TIRADS ¥4 FITI T HOR ARSI K (2 W
R hE o ASHIEFT R H 2 BN T FITIRD C-TIRADS i ELIBE A B F 2 Wit B, 37 P-4l FITI X C-TIRADS
AR ENIZWHNME, CADX /3 B 451 R 455
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WA 515 N F R AR, RATEATEAS & FITU RS, R Sk 61 4l ok 53 4, ARk
BIRHRTRR s FRRAMOIREAR t 150, ANiEhrvfE: 1) SATEARE BRI, #H&ETT
REGEA LT FFERRE; 2) 2T 3 HAMIRIER: 3) ST EVIARL, 4) SEaCHRIER;
5) WU L, LfRTFRIT R R 4 N ORFFIEE B 6) B AR BB S NIRRT ST A58 R [
oo HEBRbRAE: 1) B EARCLHME; 2) SERAEESI; 3) MEFAL.
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ik FH = A BE A ) vz 21 A A AR AR (FRTARIZ 2L A0 (3 NE A AN BT 25 A IR 7) , AT B B E
25°C . i A BEAT Bn R AL U

23. BER*E

SRR 30 7 PHAT IR LA, BEATIR FEALHE . B A HOR ARG 240 B R 48 1.0 RSt R4t H 3 Bl
IR FE (I AT N LR BRI A B BB RT 0.1°C) . A A AR B BRI i, T 25 CIREE h fR ¢
WL TS M _be KBE B XTI g R 20 20 ER[9], IEARTALAMEBRAHT T 1 KA, R E A
R FE T LLANR BTG I Y, SR I 200 Al P RT3

2.4. BERER C-TIRADS 433

R B Ak FH 56 [ Samsung RS80A. [ 4k Hitachi Preirus 258 A2 Wi a%, H HUAd F 4L 20 50
3~12 MHz, 5~12 MHz. fa iy, & HEFH K HIEML BHERA TR ARAS, PR3- H FUAR IR A S5k 2
ZEEAZE, FRCE SR FUIR AR AR LD . 458 ABALSRRIE, KPR C-TIRADS 14 brifk
BEATVRSr . 7328 fKHE C-TIRADS V4R, K m B AL, SEvE. BARMKIEI . ATEERUESfh . A5t
I HRI FAZAUAE E W A e N TSR SRR, TURIA 1 4, BEERMN SN RS, T
DURME-1 73 ZJG#HAT ST /028, WAS T INERN LR, -1 ERN2E, 0IAEN3 K. 14
NN 4A ZE. 2 5NN 4B 2K, 3~4 7NN 4C 25, 5 43NN 5 2K[10]. 5K 2 25, 3 2K, 4A 3K,
4B 2. 4C J5. 5 KidfE 0. 1. 2. 3. 4. 5, THHEAEISWIAEG DLOZTUE R Z 0 BB A N — 2
BE, 5 FITIMTECA S WA

25 FITI 93

POBAG T DB b PR, IR A E R 1.0 ecm E N HDIRBR R AL, DURDIRERCE N R R
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Figure 1. Far infrared results
B 1 masrER
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2.6. GtFESH

K5I\ SPSS22.0 HEAT it M. IESTERS R A Kolmogorov-Smirnov i%; 73 KA &K HI-F
A % RIEAARIBEL A BRI AEA t K56, b AR 5% BB 5 5] 5N 5 R B
R, MLl C-TIRADS. T4 AMAKIR S B2 ROC #hZk FHA(AUC). 411 LLEER A 2 Kk, LA
P<0.05 WA G % .

3. &R
3.1. BEBURLLE:

AWFFILIN 114 BEE, FRATTULR BELE FOG AR A 7 o R 20 SO . R4 53 11(46.5%),
For s gtk IR R 37 91, RiRIRE O 19, FEPERPY 6 1] Sk 4 61 191 (53.5%), L SRS 60 151(98.4%),
R 1 61(1.6%). RPELTME 12 61(22.64%), HiE4L T 1 20 41(32.78%), K IiHaLe iR »* > 0.05,
eI 2 R L Lo BT YR 49.12 + 11.408, GPE4L V4R 44.15 + 10.621, BT
FEA t KE 3R 38 P = 0.522 > 0.05, ZR LG E L.

3.2. C-TIRADS. FITI REt& K FiS o ERBR RS RE

C-TIRADS 2 Witk 45 i, R 1% 69 {5, 1M 84 %1, i 30 il FITIHiZWrREE 60 41, R4 54 41,
1EHE 83 4, A% 31 4, BEASWREE 53 1, KMk 61 ), b iEwfm 98 i, AR 16 . ATEL YIS
ROC 73 #r 13t C-TIRADS PF7r iy UM 5 0 2 (W& 2), I LAEKs C-TIRADS Py by — 73 K48 .
LAT¥@EE C-TIRADS W m =R BEYE FITI R-#HBAEZWFEF %N ROC 7, 31
C-TIRADS [ REHE . KE . HERIE 4> B4 62.30%, 86.79%, 73.7%; FITI MIRMUE. K. HEH
JE53 AR T3.77%, 71.70%, 72.8%; iAW RBBUSE L 5 5 L WA 7394 80.33%, 92.45%, 86.0%.
C-TIRADS. FITI. BtAi2Wilt) AUC ik T #L % 5) 0.745, 0.727, 0.864. C-TIRADS Al FITI XJ LLIc &
2 P AE4/N T 0.05, VEAETEE R ILE 1. 14 3.

Table 1. Diagnostic efficacy of each group
< 1. BLHEISHIREE

AUC REBEI% 55 1% HERA 1%
C-TIRADS 74.5 62.30 86.79 73.7
FITI 72.7 73.77 71.70 72.8
BeA 2 W 86.4 80.33 92.45 86.0
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Figure 2. ROC curve of C-TIRADS
2. C-TIRADS #J ROC Hh%k
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Figure 3. C-TIRADS ROC curve of FITI and joint diagnosis
3. C-TIRADS. FITI REX&I2HiHY ROC Bk

Table 2. Paired comparison of ROC curves between groups

5% 2. &4A[8) ROC BhZ A X ¥ttt

CIR o)<y RIBEE
z 0.302 2.613 3.760
0.7625 0.0090 0.0002

4. ¥1ig

FRR B AR TS B, AR 8 T iR vams , HA R Ky Buv R, I B2 . 1897
T EER . RS RE PR, MR ARXIE T, DR R R T IR B AR 7 R IR
[12], f&k#E C-TIRADS Vi 4k L vt 5] 5 Nl FARIGIT, SRIMIGRE A HZ 5 LK % H
= Bt A FH (068 75 PP AR AEAS 7], 3 3508 B2 I BT 52 J5 SR AL BEAN ), TR 4y BB 3 23 3 U FE 297 [13]
Wik mnt, —MEREFATEF I S IFR, FRASUTRERE. HEETTRVN, nTREE R om
SRE@FEEERMETE, —BEEE X FRRE., AT FERSERE S, SEEELGER
BRAG, AT g MR FRIM S, FITIAEZE, B0l B8R, 525, A%k
B FH T LI [ LA M A BIAS £, X FLIRPZ S W (W HERf -8 75% [15]. B FITI T HURARERGL, ATk
P FFOPR B B 9 X LS e, iR T B R e A R, A B I A TR, TR
12 R AR B R I AR &, =FE WM AR A S AT L BT R BE FITI OREE. [RIHCE
PEGE T — MR I AT AL B Jed e vt

75 B BRAE B BAT 73 B 91 NFESZIESE YT, 15 C-TIRADS 21K R ARG T 10 RS . F5 3R . HERf
53N 45.5%. 95.7%. 86.8% [16]. TERUIGZE[HIEIAT /0 100 A FURAREE ST, 15 C-TIRADS 2 Wi FR
RREETT ) R« FR 5T . WERAFE 2> 990N 81.71%. 77.78%. 81.00% [17]. HIULAT WL, 15 F AR [FI2 Wi bR v
ANFIE T 20 $B40 W P2 AL 560 . RIHOE C-TIRADS 5 FITI AHZE S, 4 FITI XU FFOHR B B )
LM BORR T, HORIRX IR Ea 6, . A, MRCNGFEERRL, e iZss BoENE,
¥ C-TIRADS 4558 ETF—2; BRI N . G, BOaYONREIER, AENIER R, #
C-TIRADS 45 R FB&—%%. WH FITI 4555 C-TIRADS 45 B AHI[F, WAE C-TIRADS 45 # .

LR 2 s, gl C-TIRADS HI T2l FRidm R B BAR, 10C0h 62.30%, 4l FITI 12
Wi e s S N 71.70%, HCIE B A E R AAL B o W S R A A S LR AT R A 33 i IR s DR A BMI
FIEESR, FHOFREREMREARGE S Ak, IR EEN — &2 R oA, ikfe
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