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CT-based texture analysis for Predicting BRAFV600E Mutationin in Calcified Papillary Thyroid
Carcinoma: Preliminary Results
Yongxiu Tong. Huijuan Zhang
Ae i ST B Fa B
Abstract Content CT-based texture analysis for Predicting BRAFV600E Mutationin in Calcified Papillary
Thyroid Carcinoma: Preliminary Results
Methods 52 PTC cases who underwent unenhanced CT and surgery were retrospectively enrolled.
All patients underwent BRAFV600E mutation tests. 256 texture features were extracted from parenchymal
and calcified areas using MaZda software. Ten best texture feature parameters were selected by three feature
selection algorithms including Fisher, minimisation of both classification error probability and average
correlation coefficients (POE+ACC) and mutual information measure (MI). Principal component analysis
(PCA), linear discriminant analysis (LDA) and nonlinear discriminant analysis (NDA) provided by B11
program was used for data analysis and classification. Receiver operating characteristic curves were used to
analyze the diagnostic performance.
Results Of 52 cases, 32 cases had BRAFV600E positive and 20 cases had negative. NDA method had
excellent diagnostic performance than LDA method and PCA method, with the error rate of less than
10%, 20% and more than 30%, respectively.
As for parenchymal and calcification area of tumor, both the combination of POE+ACC with NDA method
and MI with NDA method had the lowest error rate with the AUC of 0.969. Combination of Fisher with
PCA method and MI with PCA method had the highest error rate with AUC of 0.413 and 0.525, respectively,
although there was no significant difference (p=0.719).
Conclusion Combination of POE+ACC with NDA method or MI with NDA method provided high
diagnostic performance for predicting BRAFV600E mutation in PTC. Texture analysis of tumor

calcification area can also predict BRAFV600E mutation.
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Active/Secondary Pulmonary Tuberculosis Classification Model Based on Deep Learning of CT
Images and Its Clinical Applications
Yidilinijiati Ma
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Purpose To predict the tuberculosis treatment outcomes of success, no treatment response and
drug x0002_resistant tuberculosis cases of tuberculosis patients, preventing them from evolving into poor
outcomes such as drug-resistant tuberculosis.
Methods In this work, two models based on a novel three-dimensional unsupervised multi-task learning
algorithm (3D-UMTLA) using Resnet50 convolutional neural network architecture were developed on
internal dataset and validated on external dataset. The internal dataset consists of 421
bacteriologically x0002 confirmed tuberculosis patients who completed the anti-tuberculosis treatment in
the local hospital with 3 CT scans, including one pretreatment CT scan and 2 follow-up CT scans. A
baseline model was first trained using only CT scans prior to treatment, and 2 follow-up CT scans were
added to the baseline model to develop the prediction model. An additional independent testing was
performed on external dataset comprising 176 tuberculosis patients with completed anti-tuberculosis
treatment.
Results The prediction model performance was improved with additional follow-up scans into the baseline
model. The AUC for the overall three classifications was improved on both internal and external dataset
(0.93 vs 0.39; 0.72 vs 0.45; all P <0.001). The prediction model also achieved higher accuracies to predict
success and failure cases (0.943 vs 0.200; 0.646 vs 0.281; all P <0.001) and to predict drug_x0002_resistant
tuberculosis (0.886 vs 0.057; 0.667 vs 0.240; all P <0.001) on internal and external dataset.
Conclusion The prediction model may prevent patients at the early stage of the treatment from evolving into

poor outcomes.



Deep Learning on Longitudinal CT Scans: Automated Prediction of Treatment
Outcomes in Hospitalized Tuberculosis Patients at Early Stage
Yidilinijiati Ma
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Purpose To develop a CT image-based deep learning framework (3D-ResNet) as a new technology for the
early warning of active and secondary pulmonary tuberculosis.
Methods Chest CT images of patients with active pulmonary tuberculosis (n=1,160) and secondary
pulmonary tuberculosis (n=1,131) diagnosed via bacteriological examination were retrospectively collected
to analyze differences between the clinical and imaging presentations of the two diseases. Lung field regions
were presegmented by using a 3D Nested UNet model, and a 3D-ResNet model was developed for training
the classification model. The data were randomly grouped at a ratio of 7:2:1 for training, validation and
testing. Area under the curve (AUC), accuracy (ACC), recall and F1 scores were used as model evaluation
metrics, and class activation mapping were used to evaluate the activation regions of interest.
Results Patients with active pulmonary tuberculosis were older than those with secondary pulmonary
tuberculosis. Additionally, patients with active pulmonary tuberculosis were observed to cough more, and
patients with secondary pulmonary tuberculosis experienced more chest pain. The differences were
statistically significant (p<0.05). The AUC values of the model on the validation and test datasets were
0.948 and 0.945, respectively, with ACC values being 0.973 and 0.969, Recall values being 0.941 and 0.949
and F1 scores being 0.977 and 0.969, respectively.
Conclusion This study demonstrated that 3D-ResNet can be used as a rapid auxiliary diagnostic tool for
differentiating active pulmonary tuberculosis and secondary pulmonary tuberculosis, which can help patients
with active pulmonary tuberculosis in receiving timely treatment, in reducing transmission and in avoiding
overtreatment. Additionally, this tool can aid secondary pulmonary tuberculosis patients who are

misdiagnosed as having active pulmonary tuberculosis.



A case report of a child with COVID-19 and Mycoplasma pneumonia
Bin Li'. Yu-Lin He'. Lin-Feng Hu?
(W= DN Pl Uy 1 S
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A patient, male, Syearsold, was hospitalized due to >1 month of coughing and 4 days off ever. His
temperature was up to 37.9°C on February 3, 2020, and it spontaneously returned to a normal level. He had
a mild cough, no sputum, no shortness of breath, no chest tightness, and no dyspnea. This patient had a
history of exposure to the region of origin of coronavirus disease-2019 (COVID-19). His father was
diagnosed with COVID-19, and his mother was suspected to be COVID-19 positive. His paternal
grandparents were also diagnosed with COVID-19. Laboratory results are shown in Tablel. After the
informed consent of the patient’s guardians, this patient received three chest computed tomography (CT)
scans (Figurel), and no obvious abnormalities were detected. The results of SARS-CoV-2 nucleic acid
testing variously appeared positive, suspected positive, and negative. Screening for influenza A and B
viruses was negative. His temperature was up to 38.6°C, and the Mycoplasma pneumonia antibody test was
positive on February 17, 2020. The symptoms were alleviated after treatment. This patient was given anti-
viral, anti-infection, anti-mycoplasma, and other symptomatic treatments. The results of SARS-CoV-2
nucleic acid testing appeared negative two consecutive times (the interval between the tests was more than
24h), and the patient was discharged. From comprehensive epidemiological history, clinical manifestations,
and laboratory findings, we concluded that this patient was infected with COVID-19 and M.pneumoniae.

COVID-19 in children is usually mild, with the clinical and radiological manifestations being milder
than in adults. In this case, the patient had no obvious abnormalities found in three chest CT scans, and his
nucleic acid test results were quite complicated, including positive, suspected positive, and negative results.
He was also infected with M.pneumoniae during hospitalization. The child's nucleic acid testing turned
negative after 17 days of admission, and then he was discharged. Possible explanations are that (1) the onset
of COVID-19 in children is mostly clustered within families and is a second- or third-generation infection,
and the virulence of the virus is weakened; and (2) children’s immune systems or the cellular structures of
the lungs are usually not well developed, leading to differences in the distribution of angiotensin-converting
enzyme 2 (ACE2) receptor; and (3) patients infected with viral pneumonia easily contract bacteria or other
types of pneumonia. These hypotheses need to be further studied.

In summary, pediatric patients with COVID-19 usually have a clear epidemiological history, are mostly
in families with clustered disease occurrence, and have mild clinical symptoms, lung lesions, and image
results. To diagnosis the disease, we should combine epidemiological data with nucleic acid detection to
form a comprehensive judgment. We should also be aware of the potential for false-negative chest CT
results and the combined symptoms of other infections to facilitate early isolation and early intervention to

benefit patients.
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Type III pleuropulmonary blastoma with brain metastasis: a case report
Xingyuan Jiang. Hongjun Li
B AR AL RS2 MY AL 5 2 BB
Background Pleuropulmonary blastoma (PPB) is an extremely rare invasive primary malignant
intrathoracic dysplasia neuplasm. It was classified into three main pathological types. Metastasis is
characteristically the malignant behavior of the Type II and III PPB patients. The most frequent sites of
extrathoracic metastasis are the central nervous system (CNS) and musculoskeletal system, and the
prognosis of such patients is poor.
Methods Through the detailed review of the existing literature at home and abroad, and through the clinical
imaging data of a case of type III pleuropulmonary blastoma admitted to our hospital, a comprehensive
description is made.
Results Here, we described case of a girl with type III pleuropulmonary blastoma. isolated hematuria and
brain metastasis.
Conclusion Although the sensitivity and specificity of CT and MRI for PPBS are lack of available data,
clinical diagnosis of PPBS and their metastases should be paid enough attention because of their poor

prognosis.



The study of dose-painting with IMRT guided by magnetic resonance perfusion-
weighted imaging for brain metastases

Chuanke Hou. Hongjun Li
SRR S I AL 50 2 = B

Purpose To investigate dose escalation for brain metastases (BMs) sub-volume with low cerebral blood
flow (CBF) applying dose-painting technology based on MR 3D arterial spin labeling (3D-ASL) images.
Methods A total of 50 patients with single BMs were selected in this study.The computed tomography (CT)
and magnetic resonance (MR) simulation images which including contrast-enhanced T1W images and 3D-
ASL images were obtained. CBF is divided into high and low blood flow areas and necrotic areas. Low
blood flow areas were determined as sub-volumes for boost planning.Three types of dosimetry plans were
achieved, one conventional plan of 60 Gy in IMRT(Planl), two 72Gy plans in IMRT accompanied by
simultaneous integrated boost with or without maximum dose limit (Plan2;Plan3). The dosimetric indices
were compared among three plans.

Results Average GTV volume was 34.53cm3, and GTVL volume was 16.95cm3 which accounting for
49.09% of GTV. Compared to Planl, D2% ,(D98%) and 50% (Dmean) Considering sub-volumes for
boost, D2, D98 and Dmean escalated by 20.50%, 24.05%; 19.32%, 6.77%; and 19.60%, 17.00% in boost
plan (all P<0.05). Dose escalation was better accomplished by boost plan with maximum dose limit. The
dose received by OARSs in conventional plan were not statistically significantly different from that in boost
plan (all P >0.05).

Conclusion Providing standard dose to conventional targets when higher dose to low CBF sub-

volume characterized by 3D-ASL is now feasible without increasing significant dose to organs at risk.



ETF CT FHE A Rl & A S S B B A
T EREE AR B A a4 22 R B

B L AL T CT PR3N kA s R SR A A A2 TR G B, PR TS AR A Bk 1
FALE AT 2 Wi 8 .
J5i [IEPE ST 431 61 2019 4 3 H % 2021 4F 6 H T # RO 58 — R B U 2 RHT IR B ik CT i
Eit (CCTA) BB RIMGLIGRTR, Horb CCTA K A RSN KRS (BB 173 1, B Higt
e 5951, ToEA RS 258 . T CT P CESALARAN P D TEAG el ikl B ) i ek o i 7 = 4 25 AUk
PUEBIX (VOD o {1 H FeAture Explorer B HEATRIIE ST 2 3 83508, G Sr P 28 5 JA) g 7 s 2
ST ] SEA IRIRAE BB A A, BER 1 X oA e BOR AR TE SRS A B b, L2 2 B 5 A B
Bt 758 Syt ge . f 23 TARRHE I Z6(ROC) 7 M PRS2 (1112 W7 A BE
GERL R T 4 R0 O MU E R IE R B | AR 2, HONREE AUCMH. FERpE. REUE.
HERTE 251 0.833 78.3%- 80.8%- 76.6%F1 0.7467. 75.0%. 77.8% 73.5%. PER]. F#s. Hi
JE BEIRIE . WOHR IRPRISWT . 76 R G T2 CT R TN 6 38 2 75 178 ARAT5 A b LR ok ST f 6 A
o LR AR R B ARTE D PR L G R 3R 45 B A Giilh 5 2 5 G IR AR R o
BEBA I AUCHE. RrmfE. REUE. #EFTES 79 0.896. 81.4%. 86.5%. 77.9%7F1 0.752.
75.0%- 77.8%- 73.5%, [FJiS &R T HET M R E (FAD B (AUC 7379024 0.716 1 0.616) .
G50 BT CT P45 A IR DT I sS85 6 WG RARFAE I B A A5 28, AT DL R 7 1 Tl AR5 A B
PRAFETE S o



BT Diffusion 53] ADC EZERE AR FUEAR )G
“f st B BB 2R S W
K EEHE
JULTH B = NREERE
B BRI HESRIREBURE A (Diffusion) JFFIERWY BLRE (ADC) EITERZUMT# (high-
grade glioma, HGG) ) AJ&“ff ik @ sl gl 52 5 S s W it A A
J7i [RIEEIZEET 2020 4F 1 -2022 4F 1 HAEARRBLOIE 1 58 il i 20 e o e /65, AR L — ik
FAREARYEA G BV 45 R MR LA (28 1) FUEMEREEA (3061 , ¥FARJE 585 MM MRI
PR A, WG 1A &3 ARG TR, LR A SRS ADC BIRER, E
PR SRR IO X s Al G X RO AR X ) ADC B, ELEPT A B s i b 0 XL i
it 2 X ADC {8 S A% P35 ADC (rADC) 1H.
ZER MR E KA FEELL ADC RS S NE (P<0.05) , BMESEHR4ILL ADC Fif5 5 8E (P<0.05) ,
PAER 5 LB EEETE Z 5 (P>0.05) 5 MBS R H gttt O X A% X ARG 1 H &3 H
ADC i % tADC [H¥ME TS R (P<0.05) . ROC Bk a#TiEn, ARJG 3 Hitbimthde X &
1% X rADC {E 356 %0 s 2R A e E (AUC=0.770,0.710, P 35<0.05) , ICE#L M 7
H24 0.91 F10.89, LABRALRT AL H O X S ik X rADC (B AT E MG FE, SR SR I 77 s AT S
RO, TEAG %50 R 2 R AR HE R, H AUC 9 0.789, BUKEE N 67.86%, 457N 90.00%,
AR AUC s FE S5 & T % Fa b B ks U
g =N T A JE K H Diffusion J7 41 ADC BT 73 b7 6F %6 5 v 53 o 2 I 988 A i v g 42
Bk e B AT — & P R AN



92 patients with human immuno-deficiency virus associated non-Hodgkin’s lymphoma
Yun Long. Binchen Wang. Tian Gan. Jingting Wang. Meiyan Liao. Sufang Tian
Zhongnan Hospital of Wuhan University

Background Acquired Immune Deficiency Syndrome related non-Hodgkin’s lymphomas are special type of
disease, different from other non-Hodgkin’s lymphoma, it has different clinical and imaging manifestations
and prognosis. The clinical, imaging features and prognosis of patients with AIDS-related non-Hodgkin’s
lymphoma (ARL) has not been well documented to date.
Methods The medical records and histopathology of all patients with HIV-related non-Hodgkin’s
lymphoma were retrospectively searched in Zhongnan Hospital of Wuhan University from 2005 to
2022. The survival period or follow-up time was calculated from the date of diagnosis to the date of death.
Results Among the 92 patients, 68 cases (73.9%) were diagnosed with diffuse large B-cell lymphoma
(DLBCL), 19 cases (20.7%) were Burkitt lymphoma (BL), 5 cases (5.4%) were plasmablastic lymphoma
(PBL). Among the above three subtypes, BL patients had a higher risk profile. AIDS-related lymphoma can
occur in different locations, such as in simple superficial or deep lymph nodes, and it has various CT and
MRI findings.The 1-year overall survival rates of DLBCL and BL were 47.4% + 9.5% and 18.0% =+ 15.1%,
respectively. In multivariate analysis, the International Prognostic Index (IPI) (OR = 15.699, 95% CI 1.828-
134.829, p =0.012) and ECOG score (OR = 28.869, 95% CI3.015-276.395, p =0.004) are independent
prognostic factor predicting OS.
Conclusion HIV-related NHLs are a group of heterogeneous aggressive diseases with poor prognosis. IPI

parameters and ECOG score can effectively predict the prognosis of HIV-related NHLs.



Frequency-dependent Functional Alterations in People Living with HIV with Early Stage of HIV
Associated Neurocognitive Disorder
Wei Wang'. dan liv>. hongjun li!
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Background HIV enters the brain soon after seroconversion and causes HIV associated neurocognitive
disorders (HAND). However, the impairment is insidious at the early stage and the pathogenesis is still
unclear.
Objectives To explore early diagnosis of HAND, functional integration and segregation indices of regional
homogeneity (ReHo), amplitude of low frequency fluctuations (ALFF), and voxel mirrored homotopic
connectivity (VMHC) under two different frequency bands (slow-5: 0.01-0.027 Hz; slow-4: 0.027-0.073 Hz)
were analyzed.
Methods Ninety-eight people living with HIV (PLWH) and 44 seronegative controls underwent resting-
state functional MRI, and all PLWHSs received neuropsychological and daily functioning tests. The main
effect of group and the interaction between group and frequency band were investigated. Finally, the
relationship between altered indices and cognitive domains were explored.
Results A significant group by frequency interaction was demonstrated in right thalamus for both ALFF and
ReHo, for VMHC, the interaction was observed in bilateral precuneus and paracentral gyrus. Post-hoc
Bonferroni test indicated the alteration of ReHo and VMHC can only be detected in slow-5. PLWH showed
significantly reduced ALFF in right occipital gyrus and right calcarine in both frequency bands. Moreover,
some of the altered functional integration and segregation indices are related to impaired cognitive function.
Conclusion PLWH displayed aberrant functional integration and segregation at early stage of HAND, which
was linked to cognitive function. Frequency band of slow-5 might be more sensitive to detect the insidious
damage at early stage. Using different frequency bands to explore brain alteration in PLWH might help to
elucidate the pathogenesis of HAND.



The Alterations of Brain Network Degree Centrality in Patients with Neovascular

Glaucoma: A Resting-State fMRI Study
Yuzhe Wang'. Zuohua Tang'. Rong Wang?
1. Eye & ENT Hospital of Shanghai Medical School, Fudan University
2. B H R R AL B e

Background To explore the alterations of functional brain network by using the degree centrality (DC)
analysis in neovascular glaucoma (NVG), and to investigate its relationship with NVG clinical indices,
assessing its value in evaluating the NVG severity.

Methods Twenty NVG patients and twenty normal controls (NC) closely matched in age, sex, and
education, were recruited for this study. All subjects underwent comprehensive ophthalmologic
examinations and a resting-state functional magnetic resonance imaging (rs-fMRI) scan. The differences in
DC values of brain network between NVG and NC groups were analyzed, and correlation analysis was
performed to explore the relationships between DC values and clinical ophthalmological indices in NVG
group.

Results Compared with NC group, brain regions with decreased DC values were found in the left superior
occipital gyrus and left postcentral gyrus, while increased DC values in the right anterior cingulate gyrus and
left medial frontal gyrus in NVG group. (all P <0.05, FDR corrected). In NVG group, the DC value in left
superior occipital gyrus showed significantly positive correlations with retinal nerve fiber layer (RNFL)
thickness (R=0.484, P=0.031) and mean deviation of visual field (MDVF) (R=0.678, P=0.001). Meanwhile,
the DC value in left medial frontal gyrus demonstrated significantly negative correlations with RNFL (R=-
0.544, P=0.013) and MDVF (R=-0.481, P=0.032).

Conclusion NVG exhibited decreased functional brain network degree centrality in visual and sensorimotor
brain regions and increased degree centrality in cognition-emotional processing brain region. Additionally,
the DC values in left superior occipital gyrus and left medial frontal gyrus may be useful imaging markers

for assessing the disease severity.
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