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BACKGROUND CNN Architecture: Internal test set vs. external public dataset: Heat map analysis: In 350 of the 360 correctly classified
Up to 30% of tumors smaller than 2 cm can go undetected on CT * (NN utilized two 1nputs: bounding box containing the e 236 0f 274 CTs (170/194 PDA | PDA CTs 1n internal test set, & 65 of the 76 correctly classified
scans. Unfortunately, pancreas cancer (PDA) can advance from being pancreas (including the tumor in CTs with PDA) as well as CTs and 66/80 controls) from prediagnostic CTs, the area of activation 1n the heat map
undetectable to widely metastatic in a matter of months which peripancreatic tissue; & bounding box with pancreas only. external dataset were correctly | ° overlapped with the tumor location or predicted site of tumor.
underscores the critical need to develop novel tools such as Al to * Pancreatic mask (including the tumor in the CTs with PDA) classified yielding accuracy of
improve 1ts detection. Early detection of these small tumors 1s the key was generated using our previously published fully 0-86 (0-82-0-90), AUROC of 0-9( %
to improved outcomes. In this study, we aimed to develop a fully automated modified CNN for volumetric pancreas (0-86-0-95), sensitivity of 0-88 >
automated convolutional neural network (CNN) for early segmentation'. (0-83-0-92), specificity of 0-83 | o o
detection of PDA on standard-of-care CT.  Image augmentation to simulate segmentation errors, inter- (0-74-0-90). = (el
reader variability, & to compensate for the absence of -
METHODS ra}diologist.s’ .segmentations as 1nput. | N R
Studv cohort: * Final prediction oufptlt generated was elther class ‘0’ (normal S S— Axial CT image shows a 4. 3 cm hypodense pancreas cancer
” . . . pancreas), or class *1° (PDA) for each patient & Heat map (09 CTs with PDA & 829 control m (194 CTs with PDA & 80 control m (stage T3) in pancreatic head. Heat activation map shows that
* CT abdomen dataset with portal-venous phase & slice thickness analysis was done to check tumor localization. CTs) CTs) dol’s olassification of the CT t (ining CT
(ST) = 5 mm was curated. CTs with biliary stents & suboptimal : e Tumor ot CTs with  Misclassified CTs Sensitivity Total CTs with  Misclassified Sensitivity mo l@) S (zi assifica 10? (i f . as aflslrln()tr—con il)ln{:lllg ol
quality were excluded. A 3D-CNN was trained on of 696 diagnostic : stage (nz%\g) W('r::' j;A (95% CI) (nz[1)34) CTS(\::; JDA (959 cr)  ||LLYL> DA5CE ON actirare Foratzation oF e Mot by TIe moTer.
CTs containing PDA & 1080 control CTs with morphologically . 35 (9%) 7 (14%) 0-88- é(i.)66- 25 (13%) 6 (25%) 0-73 é(;-)GO- Failure Mode Analysis:
normal pancreas. 0.87 (0.82- 0.87 (0.81- . - .
. Model was evaluated on (a) test subset of 409 PDA & 829 control 2 291 (71%) 39 (80%) 0.90) 113 (58%) 15 (63%) 0.93) * Most of the misclassified CTs 1n internal test set had T2
CTs; (b) simulated cohort with high pre-test probability of PDA Preprocessing 3 60 (15%) 3 (<0.1%) 095 1(;)'88' 30 (15%) 2 (8%) 0'9;(()%')83' tumors (n:39/. 49, 80%) ‘ . o
(1-5% over 3-years), which matched the case-control distribution in (ransformation to 0, 1) 2 23 (6%) 0 1.00 (1.0- 26 (13%) 1 (4%) 0.96 (0.88- || Mean tumor size of misclassitied PDA CTs in 1gt§rnal test
high-risk groups (glycemically-defined new-onset diabetes & high Augm:maﬁon et 1.0) 1.00) set (2.8 cm) was smaller than the correctly classified CTs
ENDPAC score); (¢c) multi-institutional public dataset of 194 S Proprocessing Simulated cohort with high pre-test probability of PDA: (3.5 c?m) (P :O.QOU .
PDA & 80 control CTs; and (d) Prediagnostic cohort of 102 CTs * Apply Model Accuracy (CI) of 0-95 (0-94-0-95) & AUROC 0-97 (0-94-0-99). © Mo dlfferenf:e n performance between different Tostages,
(i.e. CTs with normal-appearing pancreas incidentally acquired 3— Atiention ResNet [ T — ;qmor lczf:atlon, a§.e > SO t.CTC§FT’ vendor (p>0.05) in
36 months before clinical diagnosis of PDA) & 134 control CTs. | Attfnuoniheat Tap Prediagnostic cohort: 1ASNOSHE OF PIETIASNOSHE L-25.
CNN Architecture e pancreas) (o keas cancer) * Median interval of 475 days (range:93-1082 days) before diagnosis.
e o) TS Al ynologically * 76 of 102 prediagnostic CTs were correctly classified. Overall CONCLUSION
nelusion ererian (=elol) RESULTS accuracy of 0-84 (0-79-0-88), AUROC of 0-90 (0-87-0-94), sensitivity [|* A 3D-CNN developed on a large dataset shows high
Portalvenous phase GT Internal test subset: of 0-75 (0-66-0-83), specificity of 0-90 (0-85-0-95). accuracy and generalizability for fully-automated detection
e CTs with normal pancreas * Mean (SD) tumor diameter: 3-4 (1-3) cm. £ [ 2 |g ® of PDA (including small & isodense tumors) on diagnostic
et A e »  Majority of the PDA lesions were T2 (n=291, 71%) followed ||| |0~ 5 CTs as well as for early detection of PDA from normal
PDA (n=656) & normal pancreas || PDA (n=409) & normal pancreas by T3 (n=60, 15%), T1 (n=35,9%), & T4 (n=23, 6%). " y pancreas on prediagnostic CTs at a substantial lead time
e +  Model correctly classified 360 (88%) PDA CTs & 783 (94%) ||| & prior to clinical diagnosis.
External patient cohort (only for testing) normal CTS (Table) 504 § y
e S Al Normal pancreas (n=80) * The model correctly classified 360 of the 409 (88%) CTs : : y R REFERENCES
Prediagnostic cohort (only for testing) with PDA & 783 of the 829 (94%) control CTs. = = Efj:czoc o C'?ance l. Panda, A., et al., Two—stage deep learning model for fully
Prediagnostic CTs Control CTs * Opverall, 1143 of 1238 CTs 1n the test subset were correctly G — o B g automated pancreas segmentation on computed tomography:
Inclusion criteria B classified yielding an accuracy (CI) of 0-:92 (0:91-0-94), 3 5 Fese Posive Rae 3 ! N N Faise Posive Rale N : Comparison with intra-reader and inter-reader reliability at full

* Portal venous phase CTs without focal * Portal-venous phase CTs with

lesion or pancreatitis morphologically normal pancreas AUROC of 0-:97 (0-96-0-98), sensitivity of 0-88 (0-:85-0-91),

* PDA development in subsequent 3 years * No PDA in subsequent 3 years

* Slice thickness = 5 mm ol specificity of 0-95 (0:93-0-96).

Prediagnostic CTs (n=102) Controls (n=134)

and reduced radiation dose on an external dataset. Med Phys,
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