RECTRIMRIZE 2024458 £22% $£5H 5 E1758

S

Bk AR AR R ETE 58
AMEEMERERSE
GMFCS & m Rl 1T

£ B x & éai¥
P Bkt ARHUR
B B OWABEF Kk
AN

IERPEFHAERE IERSDR
(4t% 100700)

({EE] BM EXmARP, RITSEF A/
=XAMRIMEZGHAFER, LXK IGCMFCS
[-V&ESCPEE, Hik FSHARWEGMFCS V-V
RSCPEAL6GIFIGMFCS 1 -IIIZRSCPEE40%,
M/ NERMRIF T2 A0 R AT 24 AT &)
BE=SKAE, SEBRIHERBLASSORAZE T A
110, FIFRALMERELR. KNN. RiEEIXGBoost
FREF SRR MLP M F 75 7E # 1T B R H TR
BIMEEE, &R Log-sigma-20mm-3D firstorder-
maximum. Log-sigma-20mm 3D glcm-ldn.
Wavelet-LLH-glszm-SizeZoneNonUniformity2 =]
X5 GMFCSH RAVIZDAFE, TR E M RERY,
EXGBoostiRBE AR B EHE, Til&IHIES
FEIAUCH0.981, BEMINEBIBEHRFEE0.729,
EEMNXSIEEPEESREE(0.958) M F 1t
(0.923), fEFHosmer-Lemeshowi&Id T L&A
BB, BRKNNRRRLSh, FratEEi7EiIZRAMtBA T
FIRIPEATF0.0509pfE, BREEETUNLE R
AIEMRMBE . ERAREMZLDHT(DCA)ITEME
BT 7 2mEiTh, AERREENS. &t B
NER=SKAIMRIF R A F B CMFCS S RIZ MR R
B—UERIENAGE, EIRBGCMFCSORFIMIEE
HEE—EEX.

[R5BiF] SRAT; WIEREE;

R . GMFCSHZR
[FESHZES] R742.3; R445.2
[ERFTRIREE] A
DOI:10.3969/j.issn.1672-5131.2024.05.009

Feasibility of Magnetic Resonance
Imaging Features in Identifying Patients
with Spastic Cerebral Palsy for GMFCS
Classification

JIANG Yu, LIU Gang, BAI Hui-zhong, DENG Bo-wen, LI Xiao-ye, REN Jing-pei, ZHAO i,

HU Chuan-yu, XU Lin, MU Xiao-hong*.

Department of Orthopedics, Dongzhimen Hospital, Beijing University of Traditional Chinese
Medicine, Beijing 100700, China

ABSTRACT

Objective GMFCS grading is the main grading method for evaluating the level of motor function in
spastic cerebral palsy and is widely used in clinical decision making. However, how to improve the
precision of GMFCS grading judgment is an important issue. In this study, we aimed to construct an
imaging histology model using calf triceps MRI to achieve differentiation between GMFCS grades |-V
in patients with SCP. Methods With the approval of the Ethics Committee, 16 patients with GMFCS
grade IV-V SCP (10 males and 6 females) and 40 patients with GMFCS grade I-1ll SCP (28 males and
12 females) were collected in this study. T,-weighted imaging using calf MRI was utilized for analysis.
After manually segmenting the calf triceps, the image features were screened using methods such
as LASSO regression, and four methods, namely, the linear model LR, KNN, the tree model XGBoost,
and the deep learning model MLP, were used to model and evaluate the model performance. Results
Log-sigma-20mm-3D firstorder-maximum, Log-sigma-20mm 3D glcm-ldn, and Wavelet-LLH-glszm-
SizeZoneNonUniformity are the core features that can differentiate the GMFCS classification. When
evaluating the model performance, it performs exceptionally well in the XGBoost model, with an AUC
of 0.981 in the training dataset, but drops to 0.729 in the test dataset. it has high sensitivity (0.958)
and specificity (0.923) in the test dataset. When assessing model fit using the Hosmer-Lemeshow test,
all models except the KNN model exhibited p-values greater than 0.05 in both the training and test
cohorts, demonstrating the reliability and validity of the models in predicting outcomes. Each model
was fully evaluated using Decision Curve Analysis (DCA), again demonstrating significant advantages.
Conclusion Constructing a diagnostic model for GMFCS grading by calf triceps MRI imaging histology is a
promising approach with implications in improving the precision of GMFCS grading judgments.
Keywords: Cerebral Palsy; GMFCS; MRI; Radiomics
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