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Background
Pancreatic ductal adenocarcinoma (PDAC) is the most lethal solid malignancy, often diagnosed at an advanced stage and 
unsuitable for surgery.

Early detection, early intervention.

However, due to the relatively low incidence of PDAC, effective screening in the general population requires high sensitivity 
and specificity to minimize the risk of overdiagnosis. 

Challenge: Non-contrast computed tomography (CT) holds the potential for large-scale screening; however, the identification 
of PDAC using non-contrast CT has long been considered impossible, while enhanced CT is prohibitively expensive and has 
associated side effects on the body.

Contribution: An artificial intelligence-based system called Pancreatic Cancer Detection with Artificial Intelligence (PANDA) 
has been proposed for the detection and classification of pancreatic lesions using non-contrast CT. When combined with non-
enhanced CT, PANDA is comparable to the use of enhanced CT in distinguishing common subtypes of pancreatic lesions.
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Stage 1 (Pancreas Localization):
Due to the typically small area of pancreatic lesions in CT scans, localizing the pancreas can expedite 
the process of lesion detection, eliminating irrelevant information and enabling focused training on the 
pancreatic region.
Method:
The input image size is (224, 192, 56). nnU-Net is employed for image segmentation, and the pancreatic 
region of the CT scan is extracted. It is then resized to a fixed size of (160, 256, 40) to enable more 
fine-grained classification and prediction of the CT scan.
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Stage 2 (Lesion Detection):
The purpose of this stage is to detect lesions (PDAC/Non-PDAC) 
versus normal tissue. 
Method: 
Using nnU-Net for further image segmentation, specifically segmenting 
the lesions. Additionally, multiple scale pooling layers are incorporated 
into the model to predict the probability of the presence of lesions.
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Stage 3 (Differential Diagnosis):
The goal of the third stage is to differentiate between 
different types of pancreatic lesions, which are classified into 
eight subtypes: PDAC, PNET, SPT, IPMN, MCN, chronic 
pancreatitis, SCN, and others.
Method: 
The image is further segmented using nnU-Net to separate the 
lesions into pancreatic tissue, PDAC, and Non-PDAC regions. 
Additionally, the model incorporates learnable memory tokens 
and learnable positional encodings for cross-layer sharing.
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1. Lesion detection: This task involves distinguishing lesions from normal tissue, including 
detection rates based on lesion type and cancer stage.

2. Primary diagnosis: This task focuses on differentiating PDAC from non-PDAC lesions 
and normal tissue. It also includes evaluating PDAC identification compared to non-
PDAC + normal cases.

3. Differential diagnosis: This task involves classifying PDAC and seven subtypes of non-
PDAC lesions.
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Sensitivity（敏感性）, Specificity（特异性）, AUC

Pred/GT
Ground Truth

Total
True False

Diagnosis
Pos. TP FP prediction 

positive=TP+FP
PPV=TP/prediction 
positive, Precision

FDR=FP/prediction 
positive

Neg. FN TN prediction 
negative=FN+TN

FOR=FN/prediction 
positive

NPV=TN/prediction 
positive

合计 condition 
positive=TP+FN

condition 
negative=FP+TN N=TP+FN+FP+TN

TPR=TP/condition 
positive, Sensitivity, 

Recall

FPR=FP/condition 
negative, 1-Specificity

FNR=FN/condition 
positive, 1-Sensitivity

TNR=TN/condition 
negative, Specificity
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Lesion 
Detection

PDAC 
Identification

American Joint Committee on 
Cancer (AJCC) T staging

TNM(tumor, nodes, 
metastasis) staging
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External evaluation centers
Confusion matrix for the 

external validation cohort.

Identification of lesions in different lesion sbutype.
Confusion matrix for the 
internal validation cohort.
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The good generalizability of PANDA can be attributed to the following factors:

1. Training data from large tertiary hospitals, covering diverse representations of the Chinese population.
2. Non-contrast CT scans may be more universal for AI models compared to contrast-enhanced CT scans.
3. Integration of segmentation (capturing local pathological basis) and classification reduces the risk of 

overfitting in pure classification-based AI models.
4. The model was fine-tuned to achieve reliable control of false positives, with a specificity of 99% in the 

cross-validation process on a large training set (n=3,208).
5. Specificity was further improved to 99.9% by fine-tuning on false positives from external centers and the 

real world (tune on RW1 and val on RW2).
6. Regarding training data, similar CT imaging protocols (e.g., slice thickness, CT dose index, oral contrast) were 

used for cases and controls, forcing the model to focus on the primary learning objectives rather than 
fitting shortcuts or confounding factors.
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AI-based pathology predicts origins for 
cancers of unknown primary
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1. The site of a primary tumor is crucial for guiding clinical care in metastatic cancer cases.
2. Determining the site of origin is challenging despite histopathological examination and clinical/radiological 

assessments.
3. Cancers categorized as CUPs (Cancer of Unknown Primary) account for 1-2% and lack a definitive primary 

origin.
4. Comprehensive diagnostic work-ups are performed for CUP patients, but empirical chemotherapy is usually 

administered due to the lack of primary site identification.
5. Genomics and transcriptomics have been proposed to identify the primary origin, but molecular profiling is not 

routinely conducted, especially in low-resource settings.
6. Uncertainty in classifying tumors as primary or metastatic and misdiagnosing relapse are reported in the 

literature.
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