Advances in Clinical Medicine IifREE%:3 /&, 2024, 14(5), 1132-1144 Hans X3
Published Online May 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1451535

CTRBAFEX MR NETRISE 4 E

EokF, T, G4, BEA, X AR, K&, #EE
TSR RER AL, DA 5

WekE H . 20244F4H19H; FHEM: 202445 12H; KA H: 20244F5H20H

R

B E: YA SR 58 CT 5 Hr 3R B A RO A5 4 22 R Xt i AR _E R JR M Ay A B i A AU RE . BESLE AR
E VB W Rl AR /NG T R B R . i BB 4720194E1 H E20224E12 H EHF B R EW B ERR
HET AR/ NETTEZFERBIT RS, Ho MR B IR SRR E. MR REY R
CTHIZI K 58 K BG4 FIREBUR N QA S HRTHREMEEEHBRYRAZE S
(Rad-score), ZEIEKRSHBHESEHERFRTERRSZEEI . YEEKLogisticEIHFRX
RS SE TR (F T S WA R e St I 2R 1 . T 2R TARASAE i (ROC) A Bl 28 % sk il SR A #r
(DCAYXT B 2% B B2 Wi BB JTEAT VRl . G551 3E244B BEPALKHIT, HHTET 894, K155
Bl. ZREEPLERERETE LR SR KRad-score R B R ML HTNE T 2 TFxe
HEWE T & EBEV 44 (AUC 0.95)FMREE(AUC 0.86) L35 Bs HEBIF IS K he, Beuk 2R
DCAEIR T FIR EE G HKis bR MIG RN AME. 41 B REHEFEMEIRIE T —NaTH
/NG WP, EN—FhICAIS N T BT UL St X 430 iR R Aok o e A 3 vk o 22

XK ia
HTAARR Y, MAR b RRURYERE, BBRA%E, HENNEEHE

The Diagnostic Value of CT
Radiomics in Small Anterior
Mediastinal Nodules

Zhaofeng Wang, Jiangshan Ai, Huijiang Gao, Guodong Shi, Lin Liu, Lianzheng Zhao,
Yucheng Wei*

Department of Thoracic Surgery, The Affiliated Hospital of Qingdao University, Qingdao Shandong

Received: Apr. 19", 2024; accepted: May 12", 2024; published: May 20", 2024
SEIREY .

XEEIH: FIkFE, WL, S, AEM, XAk, RER, SER. T BG4 EN TN/ TTRS W E D). I
REE -3 RE, 2024, 14(5): 1132-1144. DOI: 10.12677/acm.2024.1451535


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1451535
https://doi.org/10.12677/acm.2024.1451535
https://www.hanspub.org/

FIE

Abstract

Objectives: The aim of this study is to assess the efficacy of radiomics features extracted from con-
trast-enhanced chest CT scans in distinguishing between TET (Thymic Epithelial Tumors) and cys-
tic lesions, as well as establishing a nomogram to aid in diagnosing the pathological properties of
SMAN (Small Anterior Mediastinal Nodules). Methods: A retrospective analysis was conducted on
patients who underwent surgical treatment for SAMN at the Affiliated Hospital of Qingdao Univer-
sity from January 2019 to December 2022. The patients were divided into two groups: TET and
cystic lesions. The radiomics features of the nodules were extracted from arterial phase and ven-
ous phase images obtained through enhanced chest CT scans prior to surgery. After feature screen-
ing and dimensionality reduction, a Rad-score was constructed. Univariable and multivariable ana-
lyses were performed in conjunction with clinical, radiologic characteristics and Rad-score. An
independent predictor-based multifactor Logistic regression model was developed along with a
corresponding nomogram for diagnosis. The diagnostic ability of the nomogram was assessed us-
ing receiver operating characteristic curves (ROC), calibration curves, and decision curve analysis
(DCA). Results: A total of 244 patients were included in this study, including 89 TETs and 155 cys-
tic lesions. The results of multivariable regression analysis demonstrated that enhancement,
shape, and Rad-score were independent predictors of the pathological nature of nodules. The no-
mogram constructed based on these factors exhibited superior diagnostic performance in both the
training set (AUC 0.95) and the test set (AUC 0.86). Furthermore, the calibration curve and deci-
sion curve analysis (DCA) revealed enhanced diagnostic accuracy and clinical applicability of the
nomogram. Conclusion: Based on radiomics features, a diagnostic nomogram of SAMN was con-
structed and validated, which can be used as a noninvasive diagnostic tool to accurately distin-
guish TET from cystic lesions.
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RTONRR/INGE T, FRRAETRIABIME RN T 3 om AR LU (5 A MR AR (1], HEEA TR 2 MR
B U598 (Thymic Epithelial Tumors, TET)S B MR, A T Re/e Fei &5 R4 . IR I0ES CT i
I S AL TR AN G55 ARG Rt — 2B 3R M [2], (HN T HAL B B A EA N (ORISR 8
FR)Y KT GARR R (A TT A, T AR B K S el ] B AR ML T R, WOG IR AR R R
W, RGN FARIGIT3], X KIGIT J7 8 AE A3 B 0T i A A Ja B 2E 2R ) AR V6 9T M TR & bk
27.8%~43.8% [4] [5]. AR —TiE: T 2 vhoC [ PR AR EE FE T 90 0, R VR ZE b 2 3R e 5 I AR e b
WII6], TR SRR e 78 1€ WA VT R ORIFARE (7], BT RAXS T RO ARG/ NEEMT,  BRVF AT LAZS T BE U5 W
KMAZFRIRIT, XFAAREHZEFEE 7R, MHxs 58 CT (Contrast-Enhanced Computed
Tomography, CECT){E ARG i hidie # I A2 —, XFF TET A8 m FIHURPE8] [91, (XT3 HE 2
5 TET, JRHEBERBUNIATIRG /NG TTINAEE— 2 22, HA5 558 2008 T U FHE A i 0 A
Wro SR AR RN — B B RO A 53, AR IR 2 W R C )2 BRI [10] [11], (HF-FIX 4 ARG/

DOI: 10.12677/acm.2024.1451535 1133 Il R 125 23k i


https://doi.org/10.12677/acm.2024.1451535
http://creativecommons.org/licenses/by/4.0/

FIE 5

LEATIREL LS AW TS R . A TT H AR A TR /NG T I RAFAE SR AT ARG 5 CT /52
GRS WO, G B T AT ARG /N GE T RO BB, LA 6T T

2. ‘P EH*E
2.1, ISFRER
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K oH AR A T : @ JWHSS AR TET sRFEMMEmAR . Ll ik o (1) B FARYE A S5 m #E R 20  TET (1
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Figure 1. Patients screening process
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FT A i N 5 35 0L DICOM A% :0RBUARHT 3 JA P I sh B kI B S5 184 5% CT. CT PG fd
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2.2.3. BRI B REEEFIFERRN

a0 AT CECT BMEREAT FiALEE, EERAEN 1.0 x 1.0 x 1.0 mm® 2/, Fxt MG K AT hritEdk o
FH P 44 I IR 12 Wi 22 56 6 475 8 AR IR ITASE FH FUR 402 (3Dslicer4. 11)7E CT MG ARG & L 43 mlVE o At
DGR, G = 4R U SER X (Volume of Interest, VOI), oAt 8 42856 1) [ i 2) 1 J§ % . 5%
5 20 22 HE2H P9 AN 2E 1) A 5% Z %k (inter- and Intra-Classcorrelation Coefficients, ICCs) [12] /] T iP5 M 224 5
SIS Z M ] EE M. 1ICCs > 0.8 MIRHMER A A —BE Ly, I H A T 5 2L 0 RE ik SRR V7
AR SR AE SR B I FAE %4 (version 0.5.8; https://github.com/salan668/FAE) S Fil, ‘& & — N3k T
Pyradiomics #HE0 T U ER A [13] [14]0 @I AR AL I e 10 38 6 A /N AR He 2 Fofr it 2 R SR HURFAIE
XF T IR AR REAEFIREFPIE S AR, THE T 7 AN RAIMERHE, B - EGRE S 5. IR, KA
IREETFREHIRE . IR FE IO /N R . R38R FE 2255 M . IR B AH S HE B o

2.2.4. FREFFFHENFIEF Rad-Score AL

ICCs > 0.8 [AFAEH T ik, & Jaxf Bra REEAT AR AL . R 2 PR TR R FRAFAE, 28— R
BN LA B KA & (Minimum Redundancy Maximum Relevance, mRMR)i2: 3k 75 5 73 S840 S M f KB
b2 TEIAH 1 B /N ) 30 ANFRAE « A T I8 i LA AR AR A, 55 —O0 3l i R T4 SCRAIE T 14 F f /N
St 4 1% £ 55 (Leastabsolute Shrinkage And Selection Operator, LASSO) X} #l & Rt — 5 ik, ol 4%
B 499 \ Rad-score ¥ % . B F# ) Rad-score J2il i F A4S HEFIAI BT LASSO REIZ 45 &
TR R

2.3. BREZITFAE

SKFH SPSS 25.0. Python 3.7.6 & R 4.1.0 #F#HT 4. KA AR K Logistic [543 H7 LR E RE 154
P AL T L I PR 5 SR SR AE, WAL 04T P < 0.1 FIMFHERL ] 2 [ & Logistic [21)943 4, P < 0.05
ERNTT LS TET SEMPER BRI HINFE R DRGSR FERNIEIR. 28R ES LM
Rad-score 1§ Ayt N25 &, & 1% JG Logistic [7119 4381 22 3751128 B . @ 3k 3218 & T/E 4 (receiver Operating
Characteristic, ROC) i £ 7 3 il £& T T #% (Area under the Receiver Operating Characteristic, AUC)F-iti 12k
FITE ISR EE RN A K2 Bt 6, 1000 YRi%AR ¥ bootstrap 75753k A3 FRFR 1) 95% & 15 X [H] . 2]
REHE il 2R VEAG R LS A0 B, DAVP AL BT 2 7 s A i o a3k i FH ke 3R it 28 ) # (Decision  Curve
Analysis, DCA) Wl B A IE RS HANME . PAE < 0.05 A% RA S FE L.

3. &R
3.1. AOgitEMiE KRR
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Table 1. Summary of pathological characteristics for SAMNSs
= 1 AR NETRIE SRR
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Table 2. Clinical and radiologic features of the patients

% 2. BEIGKREFGFIFE

RFAIE YNGREE(n = 171) JKHE(n =73) ££(n = 244)
fERE 53 (43, 59) 52 (45, 60) 52 (43, 59)
el
% 82 (48.0) 42 (57.5) 124 (50.8)
L 89 (52.0) 31 (42.5) 120 (49.2)
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gk
i 5 I ]
<6 H 128 (74.9) 54 (74.0) 182 (74.6)
>6 H 43 (25.1) 19 (26.0) 62 (25.4)
ikt B 4% (mm) 23 (17, 27) 22 (19, 26) 22 (17, 27)
I 134 (78.4) 59 (80.8) 193 (79.1)
] 37 (21.6) 14 (19.2) 51 (21.9)
Z PR
¥ 162 (94.7) 67 (91.8) 229 (93.9)
H 9 (5.3) 6(8.2) 15 (6.1)
WA S
I 132 (77.2) 53 (72.6) 185 (75.8)
H 39 (22.8) 20 (27.4) 59 (24.2)
AR
PNy 58 (33.9) 26 (35.6) 84 (34.4)
A 113 (66.1) 47 (64.4) 160 (65.6)
TEAR
ANKRIU) 133 (77.8) 61 (83.6) 194 (79.5)
F) 38(22.2) 12 (16.4) 50 (20.5)
h%%
TR b 136 (79.5) 61 (83.6) 197 (80.7)
R 35 (20.5) 12 (16.4) 47 (19.3)
SR
¥5 110 (64.3) 53 (72.6) 163 (66.8)
R¥5] 61 (35.7) 20 (27.4) 81 (33.2)
4,
I 162 (94.7) 68 (93.2) 230 (94.3)
H 9 (5.3) 5 (6.8) 14 (5.7)
FARI
i s TR 165 (96.5) 69 (94.5) 234 (95.9)
FIFA 6 (3.5) 4 (5.5) 10 (4.1)
PR ELE
i 109 (63.7) 46 (63.0) 155 (63.5)
il e A ki 62 (36.3) 27 (37.0) 89 (36.5)
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DOI: 10.12677/acm.2024.1451535 1137 I R 25 2 1 g


https://doi.org/10.12677/acm.2024.1451535

FhF

3.2. RFEFIFHEMESRREFTIE

MBNEK I 5 85 KO S LR EURRAE 1890 A, Hort 419% (775 AN RUHFAE ICCs > 0.8 F T )5 SR4FAE T
ik, 1 mRMR Hi0mk 30 AMEFAE, LASSO %+ 0 MNMEFERE— ik, B&F 4 15 MFEA
BRI . LASSO IR FE W 2 fin, B R ERCE K A e 3 Frw

Errorbar
0.26
024 QCOCQ-O-OOOOOOOCOCO-OOOO
8
0.22 |}
9
= 0204 9o $
7o. 9
3 | £
0.18 T i
064 189
LR PN 1
0.16
0.14
0.12 .
107 102 107 10° 10t
Lambda
(@)
0.20 A
0.15 A
0.10
. 0.051
[
2
S 0.00 7
b= /
[ /
S —0.05
—0.10
—0.15
—0.20
1073 1072 107! 10° 10!
Lambda

(b)

Figure 2. LASSO feature selection process. (a) The change of partial likelihood deviance with responding to
the change of lambda in the cross-validation process, the red line showed the optimal lambda in the LASSO
metho; (b) The corresponding number of features at optimal lambda

2. LASSO $HEiE#EE T2, (2) FERXNWIEEIEF, UK IRERE lambda FTEHMEN, L&FRT
LASSO 7 3:F &4 lambda; (b) &4 lambda B33 R BY4HER 2
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Figure 3. Radiomics feature. (a) The final 15 radiomics features and their respective
weight; (b) The heat map between 15 radiomics features
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3.3. F&ERAEMIRER IS

KNE B IRIR . AR IS RHERT Rad-score 9 N FLIK 3K 5 £ [K % Logistic B350 47, A I
SEHIR R ARG IR, s RS Rad-score, HLPIZ52 PIZ BlHIERE W& 3. MRAEARSL TN A 32

FSE 72 WA R R xR 126 B (15 4)

Table 3. Univariate and multivariate Logistic analysis for training set

%= 3. IEEBEFEESSREE Logistic BV

R BRI ZHERERST
OR (95% CI) P& OR (95% ClI) P&
S 1.03 (1.00, 1.06) 0.045 1.018 (0.97, 1.07) 0.492
P (53) 2.23 (1.17,4.23) 0.015 2.20 (0.72, 6.66) 0.165
*BE VI E(>6 F) 1.78 (0.88, 3.60) 0.108
Ik B AR (mm) 1.12 (1.06, 1.19) <0.001 1.03 (0.92, 1.15) 0.646
SERCA) 1.26 (0.60, 2.66) 0.541
S 1.30 (0.63, 2.70) 0.481
SRR (T 1L) 31.70 (7.38, 136.22) <0.001 35.92 (3.67, 351.57) 0.002
JANESL 6.87 (3.09, 15.30) <0.001 7.36 (2.23, 24.32) 0.001
L (M) 2.57 (1.21, 5.48) <0.015 2.31(0.68, 7.82) 0.179
S 2% BE (N 34)) 6.71 (3.34, 13.45) <0.001 1.85 (0.58, 5.89) 0.299
AL () 3.79 (0.91, 15.71) 0.067 1.09 (0.001, 882.70) 0.981
Rad-score 28057.63 (1130.52, 696344.73) <0.001  39657.91 (766.73, 2051234.19)  <0.001
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Figure 4. Predictive model nomogram
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H1| 2 B TE I 5 5 5 DA 4 1 ORI 5505 7 14 43 314 0.85, 0.89 11 0.77, 0.80. ROC il £k i/ BEAU 7R
YA J RS FIEE T BIFRTRINCRE, H AUC 1873515 0.95 (95% CI: 0.91~0.98) 41 0.86 (95% Cl:
0.78~0.95) (141 5(a), Kl5(b)), P ZIBEASE%ER. K 5(c) iRt i 28, M4 b A
75 1) ) RO AR 512 B B 2 TR A AR v ) — B o 1B FH) 1R 5 1 28 4 BT (DCA) il 5(d) B, #8m 1 ZE AR
B M A MEZRAE 0~1.0 B B, BEARLGRSRAL T “AdfiayT” B “AdAIRIT” HRIE.

ROC CURVE ROC CURVE
2 e |
$0.338 (0.881, 0.903)
@ o _|
= o
© »
e > S 7 0.382 (0.957, 0.630)
] 7
<
S S ]
N
g - o
e
o | o
° ‘ . ; ‘ : ‘ T T T T T T
1.0 0.8 0.6 04 0.2 0.0 1.0 0.8 0.6 0.4 0.2 0.0
Specificity Specificity
(@) (b)
e
~ Dxy 0.726
C(ROC)  0.863
R2 0.590
D 0.551
0 U -0.026 o _
o 7] @ 0.578 -~ —_— A
B 0.122 T S
Inrt‘ee:cepl 0.087 if‘ﬂ”"ﬁ )
- Slope 1.091 © AR
=2 & Emax 0.010 S
e} o E90
8 Eavg
5 ot @ o |
<
g 3 %
< = o
# oS 7
%
~ \deal -~
o ] —_— Lugisliccalibr‘alion ~
++==+++ Nonparametric o T
o H | | o |
= o
T T T T T T
0.0 02 04 0.6 08 1.0 : ‘ ' ' ' '
0.0 0.2 04 0.6 0.8 1.0
Predicted Probability RELAE %
(c) (d)

Figure 5. The diagnostic ability of the model evaluated in the training set and the test set. (a) The ROC curve of training
set, (b) The ROC curve of test set, (c) The calibration curve of test set, (d) The DCA curve of test set
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