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WHE : BH 23R ST AU B4R (CT) &S 3R HOmAUR B (MRI-DWI) £ MRG58 69
Wi, ik BT 2017 1 A—20225F 12 A £ dail X 5 W8 [E I8 22 5% 22957 #1504 BRI BRIz %
2044, HF, AKEMIRBEAEEZOSY], HATIRGEEEE 2P, MIRRMEE 440, TR BEEITHRCT A
MRI-DWI# 2, 348 F353% CT.MRI-DWI AR L, 97383 CT HA MRI-DWI B J IR o9 4
185 YOI & R MRRIB LA RARE PR IE 2038 3% CT. MRI-DWIZLIGARE 0L, 5473 5% CT B A MRI-DWI4 ¥
PSRN, R FAMBAA TR FE &3 TIREMMRIE AL, 3 A MRBL(P<0.05), &M
DRRFHE BB ARG (P <0.05); FMEA R XIEIR CTIA HIRATE CTR K EMA . AP #K & 3
(ADCMAH IR TR IR, B R AIRIELL(P <0.05), &/ MIRIBLL R KIGIE CTAL. 3G RAT 6 CT R R 1A,
ADCAIAR TARE PG LL(P <0.05), ROC WM AR BT, RAIECTL GRS CT R K ZML . ADC
A8 B = S B A5 W PR 04 AR PE 25 1) A 68.19%(95% C1:0.451,0.853) .72.73%(95% CI:0.496,0.884) . 77.27%
(95% CI:0.542,0.913) . 81.82% (95% CI:0.590, 0.940) , 4 5 ¥ 4~ % % 71.25%(95% CI: 0.599, 0.806) . 77.50%
(95% CI:0.665,0.858) .76.25%(95% CI:0.652,0.848) .92.50%(95%CI : 0.838,0.96.9) , #1 & T @424 #1 4 0.711
(95% CI:0.604,0.817) .0.702(95% CI:0.594,0.810) .0.703(95% CI: 0.586,0.821) .0.892(95% CI:0.824,0.960) ,
B E RSB LA K IG IR CTAL., 3ERATE CT R 2R TIEAIRIBLL(P <0.05), WL-TaCT ik, £
F ARG FEL(P>0.05), & MG ADCAIK TGRSR (P <0.05), ROCHWESMLERET, &
KIGHH CTAL IGRAT G CTR A ZM . ADCALR = F B A4 W & & MR TG 69 B 2 R A 67.74%(95% CI
0.485,0.827) .70.97%(95% CI:0.518,0.851) . 74.19%(95% CI:0.551,0.875) .83.87%(95% CI:0.655,0.939) , 4% 5+
53 A 79.59%(95% Cl:0.652,0.893) .73.47%(95% CI:0.587,0.846) . 71.43%(95% CI:0.565, 0.830) .85.71%
(95% CI:0.721,0.936) , w1 & F @42 % %1 4 0.709 (95% CI: 0.603,0.816) .0.701 (95% CI:0.588,0.814) . 0.722
(95% CI:0.608,0.836).0.900(95% CI:0.835,0.965) . £5i1& RAIFECTIL, HRATE CTR R ZMAIKESADC
AR5 W 8 S PRI B AR AR B AT, LA — e AR AL,

KB - ARG HE5RE T FAUN B Aads  mERIRYEOAURME 5 5T

FESYES . R736.3 SCHRARIRED ¢ A

Application value of enhanced CT combined with diffusion-
weighted MRI in the diagnosis of thymoma*
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Abstract: Objective To analyze the value of contrast-enhanced computed tomography (CT) combined with
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Methods A

retrospective analysis was conducted on 204 patients diagnosed with thymoma and thymic carcinoma at the

diffusion-weighted magnetic resonance imaging (MRI-DWI) in the diagnosis of thymoma.

Affiliated Hospital of Nantong University from January 2017 to December 2022. Among them, there were 98
patients in the low-risk thymoma group, 62 patients in the high-risk thymoma group, and 44 patients in the thymic
carcinoma group. All patients underwent contrast-enhanced CT and MRI-DWI examinations. The parameters of
contrast-enhanced CT and MRI-DWI in the three groups of patients were compared, and the value of contrast-
enhanced CT combined with MRI-DWI in diagnosing thymic carcinoma was analyzed. The quantitative parameters
of contrast-enhanced CT and MRI-DWI in the high-risk thymoma group and low-risk thymoma group were
compared, and the value of contrast-enhanced CT combined with MRI-DWI in diagnosing high-risk thymoma was
analyzed. Results The proportion of unclear boundaries in the thymic carcinoma group was higher than that in the
low-risk thymoma group and the high-risk thymoma group (P < 0.05), and the proportion of unclear boundaries in
the high-risk thymoma group was higher than that in the low-risk thymoma group (P < 0.05). The maximum
enhancement CT value, the maximum difference before and after enhancement, and the apparent diffusion
coefficient (ADC) value in the thymic carcinoma group were lower than those in the low-risk thymoma group and
the high-risk thymoma group (P < 0.05), and those in the high-risk thymoma group were lower than those in the low-
risk thymoma group (P < 0.05). The results of ROC curve analysis showed that the sensitivity of the maximum
enhancement CT value, the maximum difference before and after enhancement, ADC value, and the combined
diagnosis of thymic carcinoma were 68.19% (95% CI: 0.451, 0.853), 72.73% (95% CI: 0.496, 0.884), 77.27% (95%
CI: 0.542, 0.913), and 81.82% (95% CI: 0.590, 0.940), respectively, and the specificity were 71.25% (95% CI: 0.599,
0.806), 77.50% (95% CI: 0.665, 0.858), 76.25% (95% CI: 0.652, 0.848), and 92.50% (95%CI: 0.838, 0.969),
respectively, with AUCs of 0.711 (95% CI: 0.604, 0.817), 0.702 (95% CI: 0.594, 0.810), 0.703 (95% CI: 0.586,
0.821), and 0.892 (95% CI: 0.824, 0.960). The maximum enhancement CT value and the maximum difference before
and after enhancement in the high-risk thymoma group were lower than those in the low-risk thymoma group (P <
0.05), and there was no significant difference in the plain CT value between the two groups (P > 0.05). The ADC
value in the high-risk thymoma group was lower than that in the low-risk thymoma group (P < 0.05). The results of
ROC curve analysis showed that the sensitivity of the maximum enhancement CT value, the maximum difference
before and after enhancement, ADC value, and the combined diagnosis of high-risk thymoma were 67.74% (95% CI:
0.485, 0.827), 70.97% (95% CI: 0.518, 0.851), 74.19% (95% CI: 0.551, 0.875), and 83.87% (95% CI: 0.655, 0.939),
respectively, and the specificity were 79.59% (95% CI: 0.652, 0.893), 73.47% (95% CI: 0.587, 0.846), 71.43% (95%
CI: 0.565, 0.830), and 85.71% (95% CI: 0.721, 0.936), respectively, with AUCs of 0.709 (95% CI: 0.603, 0.816),
0.701 (95% CI: 0.588, 0.814), 0.722 (95% CI: 0.608, 0.836), and 0.900 (95% CI: 0.835, 0.965). Conclusion The
maximum enhancement CT value, the maximum difference before and after enhancement combined with ADC value
have good efficacy in the diagnosis of high-risk thymoma and thymic carcinoma, and have certain clinical value.

Keywords: thymoma; contrast-enhanced computed tomography; diffusion-weighted magnetic resonance
imaging; diagnosis
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58 CT . MRI-DWI 7 12t {H 75 I i 9 12 Wr v i 1z A
1B, LA Sy DR oA 0 b A0 e B i 1 4R 1 5%

1 #AREFE

— B

L P 43 7 2017 46 1 1 —2022 4F 12 1 467 38
R T 5 2255 2 I 04034 1 M e % M st
FE 204 . FUrb A6 fi M MR 21128 2 08 11, B g

1.1

JiR IR 4L R A 62 191, o B i 2 B R 44 B . N AR U
O 2% FL AR 12, HoAT 2 ) 2 58 4% 0 9 B0 R
QA B 57 8458 CT K MRI-DWI K £ ; QAR A %
ZALAIE RGBT s DIFER> 18 %5 O K ¥k 5¢
B HEBRARME . OFF A AL MR . AT 1L Yot
W, AR QE B IIRERR R ; O A
HQIE; OFEEEWNEER; O@FREL . 24
Pl M FAR L @A SR ; O’
GAFE B 3 Mo & TR AN 5 @ FF Ho At Jig iR 3 55 An
e 3 OEZ S . 2FEIRITH . AFRE
ZE i s 2F R B 25 5L S i Al o, AR RO R R Y
BB R A o 3 Ak R R AR R R AR
B I o5 B R (L B IRE R AR
EZRHTGEIFFEX (P>0.05), W1,

R1 SHEBEMHARILE
2H 5 n B AP, xxs)  RBHRIEEU (kg/m?, x+5)  EIUE 01(%)  BERG 61(%)  mIRIEE #1(%)
S ) S 98 58/40 53.95+6.24 22.26 + 1.61 28 24 22
=, ) S 62 40/22 52.93+7.14 2237+ 1.58 18 14 16
PR 20 44 24/20 54.01 +6.85 22.41 £ 1.67 12 10 12
X'/ F1H 1.095 0.527 0.165 0.041 0.097 0.463
P 0.579 0.591 0.848 0.980 0.953 0.793
1.2 Ak CT{E) BT CT He K 258 (CT 3 58 (5 —FH11H
12,1 ¥RCT#E RMPETFBIZE 128 HF L3 N2 M AEERFRE) .

CT (B VG TF 2 /) ) F 6, 47 % B4 0 XUy 1
SR, TR E AR ERIE, SRR E ER
JE 120 ~ 140 kV , 4 B Ji 600 mA , # H #F 95 &
0.625 mm, JZ2J% 0.625 mm , 5 )2 [[] [ 0.625 mm. &
JEVE S 278 I AT #8 K LA 3 mL/s 38 3 1 AT B 79 44
Fist (BLA% 350 mel/mL) , 74 1 mU/kg, VE 515 30 s &
65 s AT BN HRIKIFI o 35 20 KA | KD
T R 2 1T 2 G W0 k% B 2 T R R X il
NGRSOl = N v YN A e B B S
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Wi AT, AL 3G IR AR CRLUDE A BN ) A7 i (Hpae/
A£G R CE RN TERE) VS A RAE iRk
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122 MRI-DWI#E  BEBUMEM, R AR
¥ 1 3% 3z 9 54X (75 [ Siemens 2y 7] MAGNETOM
Vida 3.0 1) S 18 3 18 AH 45 [ 2 4 el 4 4 . Bk o
J¥ 51, 3l SE T, W1: 5 & B} 7] (repeat time, RT)
10 ms, [8] 3% B} [8] (echo time, ET)2 ms; TSE T,WI: RT
1 600 ms, ET 75 ms; T,WI Il #0571 : RT 2 000 ms,
ET 76 ms, J2J% 4 mm, JZ R EE 1 mm, #0503 U, AL
4350 mm x 350 mm, %E [ 256 x 512, 5 AR AL T,WI
JIE 105 30 ) ¥ %) : RT 915 ms , ET 80 ms , )22 /& 5 mm,
JZEIRIEE 1 mm, I 3 K Fir A A3 MRIAG 2 KR 3
1Rk 2 AR, AL MO AR L B T8O R B 0
M H BB R AT o TER 78 DX ) 1 Rk Y R X
e kb B AR e K2 A N 3O T B &R L
(apparent diffusion coefficient, ADC ) [ I+ 2) I} , J8%
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A7) AT (A s AL/ ) Ak ) | o AR BE
(v B Ak /W Al ) G 07 TR 10 L I B 45 e K Jie
I8 K/ (b =800 s/mm’ If ADCAH .
1.3 SFitFEHE

B S TR SPSS 18.0 e M. LB R
PR = bRk 22 (x £ 8) F0R , LB ¢ K 36 505 22 4397 5
THECTE R LA R L R (%) Ko, HE B x> A 5 5
2 Z AR H TAEHFE (receiver operator characteristic,
ROC)HHZ. P<0.05 W 2ERA LT L.

ARAG B A7 B B AR L IRBE L s Ak T G
N AN RS Nl = A N R | NIl = L L2 NN
i, Z RIS FE L (P> 0.05), fikfE R
Jei AL v M R R 2 | R R R L 3 SRR R L R
o CTE JERATE CT R K ZH LK, 2R84
Giit B (P <0.05) o A g 28 i 5 05 8 48
L v A i g R 98 2EL | v i B R 9R 2H (P <0.05) , 5
1 1o Ji R 20 300 AN TE R AR L v TR e e iR e A
(P <0.05) ; i Ji 98 2H fc R 1S 5 CT {14 5 AT J5 CT
i R 25 (8 YK T K A e 1 988 41 v S i R O A

2 & (P <0.05) . 5 16 16 W 96 4L 5 9038 CT {8 38 3
21 3AEEHEBCTER J& CT f5e R 22 fH AR T 1K & B iR 8 41 (P <0.05) .
M0 i M T 4 0 s M M 4L M s i by B 2o
F2 3JHEBEEECT HERIFMERLLE
4151 ’ ) (i {7lC%) B (%) O
AHE  HE GBS A Zef A B £il(%) #1(%)

RGN 98  28(28.57) 70(71.43) 48(48.98) 24(24.49) 26(2653) 18(18.37)  80(81.63) 10(10.20) 22(22.45)
EfEMREA 62 24(38.71) 38(61.29) 28(45.16) 18(29.03) 16(25.81) 26(41.94)T  36(58.06)  8(12.90)  18(29.03)
iy 44 20(45.45) 24(54.55) 22(50.00) 10(22.73) 12(27.27) 30(68.18)"%  14(31.82) 10(22.73) 14(31.82)
X/ FAH 4.245 0.657 33.832 4.073 1.670
PAH 0.120 0.957 0.000 0.131 0.434
- A= 19)(%) IR UNGE PN H*ﬁﬁj_cd\/ Exjci%?% CT{A/ i%ﬁﬁﬁ)ﬁcrr_%jc

E St (A o[ Bil(%) #1(%) (mm, x+s) (HU, x +s) 2E{H/(HU, x % 5)
e a2 28(28.57) 70(71.43) 20(20.41) 8(8.16) 41.23 +5.96 101.62+ 11.28 54.94+9.12
a2 24(38.71) 38(61.29) 16(25.81) 10(16.13) 42.01 £5.23 71.15 = 10.49” 26.58 + 4.13"”
i eH 18(40.91) 26(59.09) 12(27.27) 8(18.18) 42.19 £6.01 60.93 +9.25"2 21.32£3.147%
X! FH 2.814 1.052 3.658 0.573 283.129 508.351
P 0.245 0.591 0.161 0.565 0.000 0.000

TE - O5IRE N REAH LEL, P<0.05; Q5 mfa g4 1L, P<0.05,

2.2 3{HEEMRI-DWIKEFR

VA W i v 2L vy i e R 2 | R g 2 Y
ARAG K A B L AT T R AR L Ak R B IR
B EE I LS R b R RN A, 22 R
TG 5 L (P>0.05) . A% fE M fig 95 41 . v f B
Jed 20 | e J g 4 Y 30 R L CADC AR L8R, 22 3 A
et (P <0.05) 5 M i 9 20 30 FEANTE REA A 1
o A e e R 21 s s e IR 4 (P <0.05) , & s
Ji) 98 2L 0 SR AN TR A A b v I S B R AL (P <
0.05) ; B B 95 20 ADC {ELAIK 115 & M B 98 2« 5 1 g
PRI 20 (P <0.05) , = £ 6 i 988 20 ADC {EAIK T I A5 g
BRIGLH (P <0.05) ., W3,

2.3 138 CTEBEA MRI-DWI 2 ik AR A M) &

7 N R 98 S B i s BB A T ROC il 2. 0 B 45 SR
R, e KI5 CTE G985 CT & K22 {H . ADC
1B S =35 Bk 512 Wi i Ji 98 1) SRR 43 391 Oy 68.19%
(95% C1:0.451,0.853) .72.73%(95% C1:0.496,0.884) .
77.27% (95% CI: 0.542, 0.913) | 81.82% (95% CI:
0.590,0.940) , 5 514 53 51 24 71.25% (95% C1:0.599,
0.806) .77.50%(95% C1:0.665,0.858) .76.25%(95% CI.
0.652,0.848) .92.50%(95% CI:0.838,0.969) , fii £k
i A 43 B A 0711 (95% CI: 0.604, 0.817) . 0.702
(95% C1:0.594,0.810) .0.703(95% CI:0.586,0.821) .
0.892(95% CI:0.824,0.960), WK 4FE 1,
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Byl SEE

a3
X/ F1H
PE

98
62
44

28(28.57)
24(38.71)
20(45.45)

4.245

70(71.43)
38(61.29)
24(54.55)

0.120

48(48.98)
28(45.16)
22(50.00)

24(24.49) 26(26.53) 20(20.41) 78(79.59)
18(29.03) 16(25.81) 28(45.16)% 34(54.84)
10(22.73) 12(27.27) 34(77.27)"? 10(22.73)
0.657 41761
0.957 0.000

R AN IR 40(40.82) 58(59.18)  30(30.61)  68(69.39)  20(20.41) 8(8.16) 41.09 +5.84 1.44+0.28
a2 14(22.58) 48(7742)  24(3871)  38(6129)  16(2581)  10(16.13)  42.13+5.14  1.29+0.22"
Jeg Jt e A 16(36.36) 28(63.64)  20(45.45)  24(54.55) 12(27.27) 8(18.18) 4208+592  1.02+0.197?
X'/ F1E 5.707 3.122 1.052 3.658 0.828 44.597
P{H 0.058 0.210 0.591 0.161 0.438 0.000

. OS5MCEMIRIRELL HE, P<0.05; @5 fE iR 4l s, P<0.05.,

R4 858 CTELA MRI-DWI S BT B PRERI M E ST

e RHEE CT{E 72.36 HU 68.19 0.451 0.853 71.25 0.599 0.806 0.711 0.604  0.817
HSRATE CT Rk 2E(A 31.97 HU 72.73 0.496  0.884 77.50 0.665  0.858 0.702 0.594  0.810
ADCE 1.23 x 10~ mm?/s 77.27 0.542 0.913 76.25 0.652 0.848 0.703 0.586 0.821
=HA - 81.82 0.590 0.940 92.50 0.838 0.969 0.892 0.824  0.960
1.0 PR 0.893) . 73.47% (95% CI: 0.587, 0.846) . 71.43%
sl —‘:}f"j --------- ' (95% CI: 0.565, 0.830) . 85.71% (95% CI: 0.721,
A 0.936) , i £& T 1 AL 43 91 & 0.709 (95% CI: 0.603,
% 0.6 ‘I,’ :, s 0.816) .0.701 (95% CI:0.588,0.814) .0.722(95% CI:
¥ 04 :/Jf R 0.608, 0.836) . 0.900 (95% CI: 0.835,0.965) . L&l 2
il S - ADG i s,
02 || — ZHBE
e — %5
0.0 T T T T
0.0 02 0.4 0.6 08 1.0 1.0
14
E1 1838 CTELS MRI-DWIi2 BB BRIE R ROC B 08 ,
N
2.4 H3ECTEE MRI-DWISHi B EAIRREI A e
1E IR0 8 % L ROC 2R 40 97 405 R S , fie o4 i Gt
BB CT (835898 B 5 CT K 22 0 L ADC {8 K = 02 S
WAL W G R R A R 4 0 R 67.74% % — 5%
(95% CI: 0.485, 0.827) . 70.97% (95% CI: 0.518, 00 02 04 06 08 10
0.851).74.19%(95% C1:0.551,0.875) .83.87%(95% CI ; 1 e

0.655,0.939) , 45 51443 531 79.59% (95% C1:0.652, B2 838 CTEA MRI-DWISHT & f& KB ROC #Z:

- 90 -



57 SRR, 465 : B0 CT 45 A REILIRY OB SIS AE N BB 2 I i B R
£5 138 CTEEA MRI-DWI 2T & Bl BB M B4
5 SR/ 95%CI R 95%CI HEAN 95%ClI
H5h7 LRI - -
% TR OER % TR ER mER FR R
I KR CT A 89.13 HU 67.74 0.485 0.827 79.59 0.652 0.893 0.709 0.603 0.816
HESR TR CTRKZEH 39.85 HU 70.97 0.518 0.851 73.47 0.587 0.846 0.701 0.588 0.814
ADCTH 1.35 x 10~ mm?/s 74.19 0.551 0.875 71.43 0.565 0.830 0.722 0.608 0.836
SHBA - 83.87 0.655 0.939 85.71 0.721 0.936 0.900 0.835 0.965
3 iTig 35 CT (L 308 5 T CT e R 22 (L M s 2 5

iy g 988 o T AT BN 9 B8 1% ~ 5% , 38 5 KA
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A2 A R A A 55 2 Fh 7 IR AT 45 5 VEA
TRYT T AR AR F R ARV A R T AR . 3
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SRR, HATC A =& BRI R CT %
15 2 R DA il R B8 B A 4R, (H CT \MRT 5
G 2F R DAk B B8 A 1 8 )5 A AR 4
oo Hr A, FL Gk = RRSE . DAk MRIFE AR B 78
ik R 2 W R Tz N A B A R 2R R A, K
AU PR T, T LA 4 b UL 5% M i R 41 21
DAY 8 48 A R 3 1 190 AR AR S S AT A B TR
o i M AR | e R i S AE B 58 CT . MRI-DW1 524
ARG IT I, 1 AN SR F R IAFAE , T AN
Jib R 5 175 L CT  MRI-DWI 45 SR AE S 55
=, AR R R CT  MRI-DWI & 48 H5 4 1
ST R R o 1 B TR L

A ST SR, M R 2 0 B K3 i CT (L 3 58
i J& CT B K22 A . ADCH ¥I% T g B o 41, & 1 i
J 968 A7) B R MG 8 CT (B MY 3R T ) CT e K25 1{H .
ADCAE ¥ TR MM BRI 41, X 5 A 22 T AN
[F) ) Rt 9o A 8% J3E 1% CT 3 T A B R 5 485 2 — 357,
P27 N B R FR SR R R 5 CTE B S TS CT ek
2E1H ADCAE 5 IR 16 X R %Y, bl A 1 ™ a R
s, HAE 2 TR, CTERIGR T/EPHR A
Sy A3 B e S, A PAT B T T VR
SRR RS CTAE EHE R SR 5 CT (2 [ Y 22
{2 oAb A8 i A0 AR B 1 8 FH 09 5 BEFR A, BB A% I
B 7 DX 3 il AL 00 o 7 A IR AR R L iR

(R ST FI0I PR . 4 i AEUOR FH AR 3 22 4 i o
I8 B, AT A R B8 B CT SR Ak IR 8 L o5 18 M i
Jo R E MR R TR AL R B S AR Y A R AR
— B, BfE R UE R A N R e MR A Bl A
AT, CT 1 g R R A% S e i 4t | il A P B
SERCPE AN IR R Y T 8 R 3 i sz e O 1
Hhfe . AW 4EH o %G i IR B3 CT o e
B TR fa g A X 5 IR A3, EH
NN 5 LUR R A 56« A 2 i iR 6 40 it 22 2 S PR
JE Sk GiRIE | AB U iR — i el AR Y 1 B 400 it % it
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