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Application of CT-based radiomics in differentiating primary
gastric lymphoma from Borrmann type IV gastric cancer
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ABSTRACT Objective: To explore the feasibility of CT-based image radiomics signature in identification of
primary gastric lymphoma and Borrmann type IV gastric cancer.
Methods: A retrospective analysis of 71 patients with primary gastric lymphoma or Borrmann type

IV gastric cancer confirmed by pathology in our Hospital from January 2009 to April 2017 was
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performed. There were 28 patients with primary gastric lymphoma and 43 patients with Borrmann
type IV gastric cancer. The feature extraction algorithm based on Matlab 2017a software was used
to extract the features of image, and the logistic regression model was used to screen the features
to establish radiomics signature. The CT sign diagnosis model was established, which included the
periplasmic fat infiltration, softness of the stomach wall, abdominal lymph node and peripheral
organ metastasis, ascites, mucosal white line sign and lesion thickness. The classification of the two
models was evaluated by receiver operating characteristic curve.

Results: A total of 32 3D features were extracted from CT image for each patients. Two features
were found to be the most important differential diagnosis factors, and the radiomics signature was
established. The CT sign diagnosis model consisted of ascites, periplasmic fat infiltration, stomach
wall softness and mucosal white line. For the radiomics signature and the CT subjective finding
model, the AUCs were 0.964 and 0.867 with the accuracy at 94.4% and 80.2%, the sensitivity at
93.0% and 74.4%, the specificity at 96.4% and 89.3%, respectively. After Delong test, the diagnostic
efficacy of the radiomics signature was higher than the CT sign diagnosis model (P<0.001).
Conclusion: CT-based image radiomics signature can accurately identify primary gastric
lymphoma and Borrmann type IV gastric cancer, and can potentially provide important assistance

in clinical diagnosis for the two diseases.
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Figure 1 Sketch map of the manual segmentation in primary gastric lymphoma

A: ROI was manually delineated on the same level of CT images during portal vein phase; B: Volume of interest after three-dimensional

reconstruction
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Table 1 Baseline demographic characteristics of the 2 groups

PG/ (191 (%))
215 n WS 2 [ .
PGLZH 28  59.68%14.43  14(50.0) 14(50.0)
BorrmannIV 43 56.19+11.66  26(60.5) 17(39.5)
B
P 0.266 0.385

Table 2 Comparison of subjective evaluation of CT signs between PGL group and Borrmann type IV gastric cancer group

413 B TG R /[ (%) ] B REZ A / [ (9%) ] B AR/ [ (%)]
H Jo e R H Jc
PGLZH 28 9(32.1) 19(67.9) 23(82.1) 5(17.9) 3(10.7) 25(89.3)
Borrmann IVH! B4 43 29(67.4) 14(32.6) 16(37.2) 27(62.8) 26(60.5) 17(39.5)
P 0.004 <0.001 <0.001
9 N 24 0
a0 - HEAK /(91 (%)) — ﬁﬂﬁ%ﬁ%&/[fﬁﬂ ( b);ﬁ B L/
PGLZH 0(0) 28(100.0) 14(50.0) 14(50.0) 2.243%+1.147
Borrmann IV H i 2H 16(37.2) 27(62.8) 29(67.4) 14(32.6) 1.902+0.548
P <0.001 0.142 0.152
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Figure 2 Rad-score bar chart of patients in the 2 groups
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Table 3 Comparison of radiomics features and their components between PGL and Borrmann type IV gastric cancer

2H 5 n Variance SRE Rad-score
PGL4 28 0.145(0.073,0.202)* 0.292(0.223,0.347)* -3.209(-3.718,-1.857)*
Borrmann IV 5 f#41 43 0.296(0.223, 0.454)* 0.126(0.101,0.165)* 3.017(2.205, 5.202)*
P <0.001 <0.001 <0.001

*M (PZS} P75)

R4 BRAFREMCTAERISETEE RIS HI206E

Table 4 Diagnostic efficacy of radiomics signature and CT imaging diagnostic models

V| I LA AUC(95% CI) R /% R /% U /%
AR bR 0.754 0.9643(0.9174~1.0000) 94.4 96.4 93.0
CTHFZ 2 Wi AY 0.633 0.8670(0.7865~0.9478) 80.2 89.3 744
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Figure 3 ROC curves
A: Radiomics signature; B: CT sign diagnosis model

31t it G A0 2 bR & HA B I SE RIS Wi BE (AUC=0.96) , i
TR | RSO0 93.09%H196.4%, 7N TR bR

A5 38 12 ST AR AL 2 bR 2 K CTHE B2 Wit BT BN DX 3K TR A e e v ) i B T
AIPEF TBorrmann IVAL H i 5 PGLIY SRS, KI5 REAEA JLI S T 5G4 2 7 e 0 1 B 5B s



262

TR R (BE2ERR ), 2019,44(3)  http://xbyxb.csu.edu.cn

YW TS . Ba-Ssalamah 25 FHEC MM
TR RCT IR LX) B B8 2 RlOB A MR i A7 32
AT A AL T kL A B AS 2 i, ASREAC R
JEREARI S e, I H AR AR KN, H
HHPGLINIA8HI, H A 4N ABorrmann IV F I
5340, MaZEP R FILASSO-logistic [T -4 0 A 7431
W RE M 4, I B E M SHS AR A 2 bR 26
PTG, MR SIS WA, X B A DL
FAIATS, HAENRPE R 87.14%, 5 FIRBFS AL,
AAFTRA Pk, B, AU ARHERBUE AT
VOIFR MUK =i AR 2R E 3 T, 31X 28 LRI
DX EAA T AR TE T A B Ty . PR =4
AIF il 4 T 4t S B ) 5 b 27, BRI 22 g
JENTRE R . Hk, FETRRARRRNE, Mg
AT ) 7 A WS ) 28 S . b, RRAE
VEREAR G T2 Pk RO B WM D DO R 4 9 1 S
Fedt . AWEFE R SO B 2804 5 U R AR B 8
B HICCK B SR A = 1Y, R
Mann-Whitney U 46 F1 . [Kl Flogistic [F1H K5 56 S 501
2RI 22 Sk, PR FAH DG 3 A B IR IR 2 40 0T
R, RBRmEARDCHRRIE , DA S BUAR (g (4 73 26
PERED ) N FH 22 K FKlogistic I 4047 HEF 7 A5,
PERE R DU e ) M RIE S8, IR T A
A AYRad-score.,

CTHEG AR 2 fe i FH 12 W A S 2 Wi i
FITE—E R b S et e 40 ¥ 968 P GLAA) o AR A5
MCTRIMG b I E RhBER T FTRAE . REfE A H oo
ACBI R W R IR s ] B . ORIk . AR
25 IR K SR L E i 5 S SE AR R, B Sy i I
S T RE BRI AR A RE SRR, A IR UL
WA, 7 RE BRI SR IE W, o] WAMRIE
%, W AR /RPGLIY AT AR, S XL CTIER E
IR TAEH HA — @ i/~ EH, 2% Borrmann IV
B 9 2 WORE FE R, TR Dy I 28 e 266 EOE 2 8
BoeRE, HEBEIRAIRFF—E R, XEMER Y
PGLAY R IR AL, LS N CTAES L% W 2 i
TSNS WIERINE s AL, BGESS R TR TS 12
W B ) Fr 2R 9 oK, W RR,  HOULEEE ]
ZRRK, NAHFEWHEDINN ] E ., AW A BCT
MEZ BRI SWRRR I T RAR h%

ENIEAE) ] ES P DT Y = 2N 4 NS T
FEARERE AT s Z BEALME . ARFRME. Tk — 28
KAEASE, LA X ity 2) BTl B i SO RAE 1Y)
FMAIA FEE— 204 K AT 4 T RS 8 1 25 551012
Wro 3)Bk= AMAREGUE, I HSCHE A N7 A A0 e Tk A A
8, VbR vE e . 4) (BT TR bk BT &
HATBOAFAE AT, AT BB R BOEE(F B AR IBCR 4

Mo S)ANTEAEAIAM, LA V4. Sk A A a5
HISEAG A 24 B & B AT LA X 43 Borrmann TV B i
5PGL, ik, s E LRI,

gLk, MIERNEAR R Tk, R
2077 R DL LGB YA e 28 A Y S B
K IAIR DAL LA (S S, I AT R 41 215
WA MG B . 2T CT MR B AR A A b 25 X
Borrmann IV 598 5 PGLAY X B2 Wi B A B aY 1k
RE, AHEBCHIRARIZE B T H.

FaERpRAER: EH T FROCT MR AR e

Sk

[1] Global Burden of Disease Cancer Collaboration, Fitzmaurice C,
Allen C, et al. Global, regional, and national cancer incidence,
mortality, years of life lost, years lived with disability,and disability-
adjusted life-years for 32 cancer groups, 1990 to 2015: a systematic
analysis for the global burden of disease study[J]. JAMA Oncol,
2017, 3(4): 524-548.

[2] Doglioni C, Ponzoni M, Ferreri AJ, et al. Gastric lymphoma: the
histology report| J]. Dig Liver Dis, 2011, 43(Suppl 4): $310-S318.

(3] WIS ALRENE, RSO, 2. B LR 5 15 IR O GG S HELXT HE
WFFE[J]. SR AL, 2014, 29(4): 339-344.

HU Wen, REN Pingping, PAN Wensheng, et al. Comparative study
of gastric lymphoma and gastric adenocarcinomalJ]. Journal of
Practical Oncology, 2014, 29(4): 339-344.

(4]  JEEE, WS KA, 55 ZHHRBECTTET3/ T4 B3 15

B Z W A SO (ELL ] o B B A MU R 2R, 2015,
21(6): 543-547.
ZHOU Bi, SHEN Yulan, WU Chungen, et al. The value of
MSCT in the differential diagnosis of stage T3/T4 gastric cancer
lymphomal[J]. Chinese Computed Medical Imaging, 2015, 21(6):
543-547.

(5] TP ZRIRBECT S A SR H bk LR - 2 e B
FIXT LA HT (7). S FH B 2452458 245K, 2015, 16(3): 201-204.
ZHENG Yuping. Comparison of dynamic enhanced scanning of
multislice spiral CT between infiltrative gastric cancer and gastric
lymphoma[J]. Journal of Practical Medical Imaging, 2015, 16(3):
201-204.

[6]  Van CE, Dicato M, Geva R, et al. The diagnosis and management
of gastric cancer: expert discussion and recommendations from the
12th ESMO/World Congress on Gastrointestinal Cancer, Barcelona,
2010(J]. Ann Oncol, 2011, 22(suppl S): v1-9.

[7] Mehmet K, Sener C, Uyeturk U, et al. Treatment modalities in
primary gastric lymphoma: The effect of rituximab and surgical
treatment[ J]. Contemp Oncol (Pozn), 2014, 18(4): 273-278.

[8] Vitolo U, Seymour JF, Martelli M, et al. Extranodal diffuse large B-cell



CTHAG

Ko J5 %A 5 UK B 983 S Borrmann IV B 92 Wi (e AR, &%

263

(10]

(11]

[12]

(13]

[14]

[16]

[20]

lymphoma (DLBCL) and primary mediastinal B-cell lymphoma:
ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up[ J]. Ann Oncol, 2016, 27(Suppl 5): v91-v102.

A, WARE, (T2 AT, 4F. 642 IBHECTX B 2 Wit 8
SAHT[]]. EEREE R, 2013, 42(31): 3779-3780.

GAO Zhihua, JIAN Jihua, REN Hongwei, et al. Diagnostic value
analysis of 64 layers spiral CT for gastric carcinomal J]. Chongging
Medicine, 2013, 42(31): 3779-3780.

Ghai S, Pattison J, Ghai S, et al. Primary gastrointestinal lymphoma:
spectrum of imaging findings with pathologic correlation[]].
Radiographics, 2007, 27(5): 1371-1388.

SR, ARG, VRS, A5, INBUR AN B B2 W]
rRAET AL 544, 2004, 21(2): 114-116.

PENG Yan, ZOU Xiaoping, XU Guoming, et al. Endoscopic
ultrasonography in diagnosis of linitis plastica[J]. Chinese Journal of
Digestive Endoscopy, 2004, 21(2): 114-116.

Kyoungwon J, In PM, Eun KS, et al. Borrmann type IV advanced
gastric cancer: Focus on the development of scirrhous gastric
cancer[ J]. Clin Endos, 2016, 49(4): 336-345.

Liu G, Li W, Li L, et al. The value of CT image-based texture analysis
for differentiating renal primary undifferentiated pleomorphic
sarcoma from three subtypes of renal cell carcinoma[J]. Int J Clin
Exp Med, 2017, 10(9): 13526-13533.

Zhou Y, He L, Huang Y, et al. CT-based radiomics signature: a
potential biomarker for preoperative prediction of early recurrence
in hepatocellular carcinomal[ J]. Abdom Radiol, 2017, 42(6): 1695-
1704.

Huang Y, Liu Z, He L, et al. Radiomics signature: A potential
biomarker for the prediction of disease-free survival in early-stage (I
or II) non-small cell lung cancer[J]. Radiology, 2016, 281(1): 947-
957.

Y A3, TVE, BT, S5 SR A AR SR I PRI TE iy
L FHERE (B0 [J]. R R (B R), 2018, 43(4): 354-
359.

LENG Yueshuang, WANG Xiaoyi, LIAO Weihua, et al. Radiomics
in gliomas: A promising assistance for glioma clinical research[J].
Journal of Central South University. Medical Science, 2018, 43(4):
354-359.

Tohda S. Overview of lymphoid neoplasms in the fourth edition of
the WHO classification[ J]. Rinsho Byori, 2012, 60 (6): S60-564.
Association JGC. Japanese classification of gastric carcinoma: 3rd
English edition[J]. Gastric Cancer, 1998, 1(1): 10-24.

R, A E, VRS, BEMSCTHHN I E G EMUAE ) 4
INES[T]. T E B LSS 2%, 2007, 13(2): 93-96.

FENG Qi, ZHUANG Zhiguo, XU Jianrong. Preliminary summary
of manifestations in MSCT scanning of gastric cancer[J]. Chinese
Computed Medical Imaging, 2007, 13(2): 93-96.

Tsurumaru D, Miyasaka M, Nishimuta Y, et al. Differentiation of
early gastic cancer with ulceration and resectable advanced gastric

cancer using multiphasic dynamic multidetector CT[J]. Eur ] Radiol,

(21]

[22]

(23]

(25]

[26]

(28]

(29]

(30]

2016,26(5): 1330-1337.

Nketiah G, Elschot M, Kim E, et al. T2-weighted MRI-derived
textural features reflect prostate cancer aggressiveness: preliminary
results[ J]. Eur Radiol, 2017, 27(7): 3050-3059.

Wibmer A, Hricak H, Gondo T, et al. Haralick texture analysis of
prostate MRI: utility for differentiating non-cancerous prostate from
prostate cancer and differentiating prostate cancers with different
Gleason scores| J]. Eur Radiol, 20185, 25(10): 2840-2850.
Ba-Ssalamah A, Muin D, Schernthaner R, et al. Texture-based
classification of different gastric tumors at contrast-enhanced CT[]].
Radiology, 2013, 82(10): 537-543.

Ma Z, Fang M, Huang Y, et al. CT-based radiomics signature for
differentiating Borrmann type IV gastric cancer from primary gastric
lymphoma[J]. Radiology, 2017,91(1): 142-147.

Fetit AE, Novak J, Peet AC, et al. 3D texture analysis of MR images
to improve classification of paediatric brain turmours:a prehminary
study.[ J]. Stud Health Technol Inform, 2014, 202: 213-216.

Kim TY, Choi HJ, Hwang HG, et al. Three-dimensional texture
analysis of renal cell carcinoma cell nuclei for computerized
automatic grading[ J]. ] Med Syst, 2010, 34(4): 709-716.

Song B, Zhang G, Lu H, et al. Volumetric texture features from higher
order images for diagnosis of colon lesions via CT colonography| J].
Int ] Comput Assist Radiol Surg, 2014, 9(6): 1021-1031.

Zhang Y, Oikonomou A, Wong A, et al. Radiomics-based prognosis
analysis for non-small cell lung cancer[ J]. Sci Rep, 2017, 7: 46349.
Lin X, Yang F, Zhou L, et al. A support vector machine-recursive
feature elimination feature selection method based on artificial
contrast variables and mutual information.[]J]. ] Chromatogr B, 2012,
910(23): 149-155.

L. MSCT By XEZRHVE 1 5 W IEH T 76 75 bk L s i L o
FEMIZBHNMAEL]]. TP A4E, 2018, 12(3): 41-42.

GE Xubo. The differential diagnostic value of MSCT and double
contrast barium in the gastric lymphoma and gastric carcinomal[J].

Journal of Rare and Uncommon Diseases, 2015, 12(3): 41-42.

(X st BET)

ARSI AR, R, B, RIS, E4E X CTRAR

2H 2E 5t 5 1 T R RS S5 Borrmann TV 5 i 16 % 513
{E[]]

Z Wi
PRI R R (2R, 2019, 44(3): 257-263. DOI:10.11817/

jissn.1672-7347.2019.03.005
Cite this article as: DENG Jiao, TAN Yixiong, GU Qianbiao, RONG Pengfei,

WANG Wei, LIU Sheng. Application of CT-based radiomics in

differentiating primary gastric lymphoma from Borrmann type IV gastric

cancer[J]. Journal of Central South University. Medical Science, 2019,

44(3):257-263.DOI:10.11817/j.issn.1672-7347.2019.03.005



