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[ Abstract ] Objective: To investigate the value of radiomics based on multiparametric magnetic resonance imaging (MRI) and
multiple machine learning algorithms in predicting the expression of Bcl-2 and c-Myc in patients with encephalic primary central
nervous system lymphoma (PCNSL). Methods: The clinical data of patients with intracranial PCNSL in Maoming People’s Hospital
and Xinyi People’s Hospital from January 2021 to January 2024 were reviewed and analyzed. Based on the expression of Bcl-2
and c-Myec proteins detected by immunohistochemical staining, patients were divided into the double-expression lymphoma (DEL)

group and the non-double-expression group (nDEL group). Tumors were manually segmented on MRI images to extract radiomic
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features. Repeated least absolute shrinkage and selection operator (repeated-LASSO) was applied to select features, followed by the

construction of classification models using 15 machine learning algorithms with parameter tuning, custom parameter combinations,

LASSO, and 10-fold cross-validation. Results: There were no statistically significant differences in age, gender, presence of

hemorrhage or necrosis, tumor location, peritumoral edema, maximum diameter, number of tumors, and presence of meningeal

or ependymal invasion between training set, internal validation set, and external validation set. A preliminary set of 2 895 stable

radiomic features was obtained based on an intraclass correlation coefficient (ICC>0.75). Repeated-LASSO selected 16 features.

The eXtreme Gradient Boosting (XGboost) model and gradient boosting machine (GBM) models, showed the best performance, with

the highest area under curve (AUC) of 0.91 in the validation set. Conclusion: Multiparametric MRI combined with multiple machine

learning algorithms shows great potential for detecting DEL in PCNSL.
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Tab.1 Clinical and imaging data of the training set, internal validation set, and external validation set

n (%) mixEs
i g% (n=128) NFREIELE (n=32) HMEHIEE (1=40 ) Giit PfE
DEL 49 (382) 14 (43.7) 18 (45.0) 7=0.73 0.69
A 58.88 + 12.50 57.77 £ 12.70 60.37 £ 11.28 F=0.49 0.61
P51
Bk 58 (45.3) 15 (46.8) 19 (47.5) 7=0.14 0.93
o 70 (54.7) 17 (53.2) 21 (42.5)
HILIRFE 78 (60.9) 20 (62.5) 21 (52.5) =112 0.57
PR AY
I 112 (87.5) 29 (90.6) 35 (87.5) 7=0.93 0.63
wT 16 (12.5) 3(94) 5(12.5)
A1 58 (45.3) 17 (53.1) 23 (57.5) =142 0.49
RH 70 (54.7) 15 (46.9) 17 (42.5)
I8 JE 7K H=1.38 0.50
B 21 (16.4) 5(15.6) 5(12.5)
g 79 (61.7) 23 (71.9) 31 (77.5)
GilEs 28 (21.9) 4(12.5) 4(10.0)
Jivfgg i KA /mm 52.92 £ 13.10 53.64 +12.58 51.75+13.82 F=0.21 0.81
R 67 (52.3) 17 (53.1) 29 (72.5) 7=5.31 0.07
ES 3 61 (47.7) 15 (46.9) 11 (27.5)
1R = A 60 (46.8) 11 (34.3) 11 (275) 7=5.11 0.08
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Fig.1 Flowchart for inclusion of participants
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Fig.3 Ranking of multiple models by average AUC of internal and external validation sets
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Tab.3 Predictive Performance of the Model

T H AUC R biitiIEs A [l F1434K R SR DeLong PfH
XGBoost

pIERS 0.96 0.93 0.92 0.94 1.00 0.90 1.00 0.00

ARG IESR 0.90 0.91 0.92 0.86 0.89 0.86 0.94 0.02

HIREIEEE 0.88 0.88 0.81 0.94 0.87 0.94 0.82 0.17
GBM

pIERS 0.88 0.85 0.73 0.96 0.84 0.98 0.77

RIS IESR 0.83 0.81 0.72 0.92 0.81 0.93 0.72

HMBEIEEE 0.91 0.90 0.82 0.94 0.90 1.00 0.82

DeLonghii 4 : XGBoost5GBMX H .
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2 2= 0] DB G AR T BR800 1 BURRFE
AT BB PPy PR B2 TG 12 TR0 B4 R 350 P e S0
PURT AR 41 2A 0 5% 38 22 S FEPCNS LS i 984 (1)

WIS W 2 X PCNSLEIAT R T 7 4
AT S B SO M B B Bel -2 Fle-Myc
LR RIRAE, LI GE S 50a B £,
LiuZs ) S F 2 S HMRIIGE#E T | 8w &
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HA RS,
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FEUE=<0.5, HELREREE S T Hd i @ PEry
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(FE B 000, FFAEEARKE>0.1) ks
HE64MFIE; LASSOE A3t mia et R
P, FRIEEAR RS I BERRAE RO G, SBUE
/N R () R B 22 X k) A AT B 4. 160
FHIF Th G 242 7 DELZH fi4 i g 2H 27 85 i o 1
MAEEFE, SR, RO m s
FERE, GnBER (4FME4) | WA (HRAES. 15) |
YIE R B (FRE1~3 ., 5) %%, XSl
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