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[ Abstract] Objective To explore the value of salivary gland imaging based on deep learning and
Delta radiomics in assessing salivary gland injury after ' treatment in post-thyroidectomy thyroid cancer
patients. Methods A retrospective analysis on 223 patients (46 males, 177 females, age (47.7+14.0)
years ) with papillary thyroid cancer, who underwent total thyroidectomy and "'I treatment in Affiliated
Hospital of Guilin Medical University between December 2019 and January 2022, was conducted. All pa-
tients underwent salivary gland ®Tc™ 0] imaging before and after 'I therapy. The patients were categorized
according to salivary gland function based on” Tc" O] imaging results ( normal salivary gland vs salivary
gland injury) , and divided into training and test sets in a ratio of 7:3. A ResNet-34 neural network model
was trained using images at the time of maximum salivary gland radioactivity and those based on background
radioactivity counts for structured image feature data. The Delta radiomics approach was then used to subtract
the image feature values of the two periods, followed by feature selection through i-test, correlation analysis,
and the least absolute shrinkage and selection operator( LASSO) algorithm, to develop logistic regression
(LR), support vector machine (SVM) , and K-nearest neighbor (KNN) predictive models. The diagnostic
performance of 3 models for salivary gland function on the test set was compared with that of the manual in-
terpretation. The AUCs of the 3 models on the test set were compared ( Delong test). Results Among the
67 cases of the test set, the diagnostic accuracy of 3 physicians were 89.6% (60/67) , 83.6% (56/67) , and
82.1% (55/67) respectively, with the time required for diagnosis of 56, 74 and 55 min, respectively. The
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accuracies of LR, SVM, and KNN models were 91.0% (61/67), 86.6% (58/67), and 82.1% (55/67) ,
with the required times of 12.5, 15.3 and 17.9 s, respectively. All 3 radiomics models demonstrated good
classification and predictive capabilities, with AUC values for the training set of 0.972, 0.965, and 0.943,
and for the test set of 0.954, 0.913, and 0.791, respectively. There were no significant differences among
the AUC values for the test set (z values; 0.72, 1.18, 1.82, all P>0.05). Conclusion The models based
on deep learning and Delta radiomics possess high predictive value in assessing salivary gland injury follow-

ing "'T treatment after surgery in patients with thyroid cancer.
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ATP ( adenosine-triphosphate ) , =R I

AUC (area under curve) , £ T R

CI( confidence interval ) , 7] {5 [X[8]

CT( computed tomography ) , PR Z A
CV( coefficient of variation) , 25 57 2R %L

DNA ( deoxyribonucleic acid) , It S B2 R
FDG( fluorodeoxyglucose ) , JIit %8 1 25 b

HAYV (hepatitis A virus) , B R 505

Hb (hemoglobin) , Ifil 21 2 H

HBsAg( hepatitis B surface antigen) , Z 7 - F 10 PR
HBV ( hepatitis B virus) , Z B R K7

HCV (hepatitis C virus) , 5T 48 5 7

MRI( magnetic resonance imaging) , #43L4R Hif5
PBS( phosphate buffered solution) , & £h 2% ik

- BEE - AEE - -

PCR ( polymerase chain reaction) , I T S N

PET
PLT

(positron emission tomography) , IE L F & ST A Z 5% R
(platelet count) , MiL/Mi 1%k

RBC(red blood cells) , T 2T

RNA (ribonucleic acid) , W% R

ROC (receiver operating characteristic ) , 5218 _LAVE4FE
ROI(region of interest) , JEI4HR X

SPECT (single photon emission computed tomography) , H.5:F

B AHUAZESEAR

SUV
SUV
SUV

(standardized uptake value) , FriHESEBUE
o ( maximum standardized uptake value) , e KAREREIUE
(mean standardized uptake value) , F- 4R iEFEIR(E

mean

WBC ( white blood cells) , A Zllif
WHO( World Health Organization) , tH: - T4 44 21

A 28 41



