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PURPOSE

« We developed a 3D convolutional neural network (CNN) for detecting lymphoma in children on
['8SFIFDG-PET/MR scans

* This study evaluates the performance of this new Al algorithm and three human readers compared to
a reference standard of joined review by a radiologist and a nuclear medicine expert

METHODS

 Our 3D CNN comprises a two-step method: (1) flagging tumor candidates on PET with SUV>2.0
(2) removal of false positives using patches extracted from PET and MRI via a multi-modal fusion
method (Figure 1)

« The CNN was trained on 53 annotated baseline ['®F]JFDG-PET/MR images until the algorithm
reached 200 epochs of training using the Adam optimizer

« The algorithm was then tested on 30 non-annotated ['*F]FDG-PET/MR images

* An MD researcher noted the number of lymphoma lesions flagged by the Al algorithm in five
anatomical regions (head, neck, thorax, abdomen and pelvis, and extremities)

« For comparison, three human researchers with different levels of experience flagged and
documented lymphoma lesions in five anatomical regions (head, neck, thorax, abdomen and pelvis,
and extremities). All human researchers were trainees or radiologists not routinely reading whole
body scans.

 The reference standard for true positive lesions was determined by a joined read by an expert
pediatric radiologist and an expert nuclear medicine physician

« The agreement and 95% confidence interval (Cl) between the Al algorithm or human readers and
the reference standard was determined using percent agreement analysis

 The established benchmark in the literature for agreement evaluation is >0.6, indicating substantial
agreement, and >0.8, indicating perfect agreement [1]
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Figure 1. Overview of the two-step method for pediatric lymphoma detection
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RESULTS
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Table 1. Percent agreement between the Al algorithm or human readers and the reference standard

RESULTS

« The percent agreement between the Al readout and the
reference standard was 0.83 (95% CIl = 0.79-0.87 (Figure 2)

 The percent agreements between human readouts and the
reference standard were 0.74 (95% CIl = 0.69-0.79) for reader 1,
0.72 (95% CI = 0.66-0.77) for reader 2, and 0.64 (95% CI =
0.59-0.70) for reader 3

 Only Al met the 0.6 criteria of substantial agreement in all five
regions, in both lymph nodes and extralymphatics (Table 1)

A. Al readout B. Reference standard

Figure 2. Comparison of Al-assisted detection of lymphoma lesions
with expert human readers in a 14-year-old teenager with Hodgkin's
lymphoma. A. Coronal contrast-enhanced T1-weighted gradient echo
MRI scan. The Al algorithm flagged multiple lymphoma lesions in the
neck, the bilateral supraclavicular regions, the mediastinum, the
para-aortic, and the pelvis region (red squares). B. Coronal contrast-
enhanced T1-weighted gradient echo MRI scan. Joined annotation of
multiple lymphoma lesions by an expert pediatric radiologist and
nuclear medicine physician (red regions).

CONCLUSION

« The Al algorithm showed substantial agreement with the
reference standard for lymphoma lesion detection

* Our newly developed Al algorithm can improve the diagnosis of
pediatric lymphomas on ['®F]FDG-PET/MR
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