
A picture is worth a thousand 
data points: AI imaging for 
cancer care

Benjamin H. Kann, MD
Assistant Professor, Radiation Oncology

Harvard Medical School | Dana-Farber Cancer Institute | 
Brigham and Women’s Hospital | Boston Children’s Hospital

Artificial Intelligence in Medicine (AIM) Program



Disclosures

Funding:
• NIH/NIDCR K08 Mentored Clinical Scientist Research Career Development 

Award (KDE030216A)
• RSNA Research Scholar Award
• JCRT Foundation
• ECOG-ACRIN Clinical Research Fellowship
• DFCI Brain SPORE
• Botha Chan LGG Consortium
• ViewRay Mridian / BWH Departmental Grant



The patient data ecosystem
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The cancer patient data 
ecosystem - datastreams



AI touchpoints down the cancer care pathway

Kann et al, Cancer Cell 2021



Images as data



Hosny et al, Nat Rev Cancer 2018

Traditional radiomics versus deep learning



A picture is worth a thousand data points

Tumor
• Segmentation
• Volumetrics
• Pathologic features
• Molecular subtyping
• Chemoradiosensitivity
• Response prediction



A picture is worth a thousand data points

Patient (Normal tissues)
• Neurocognition
• Development

• Body composition
• Frailty, cachexia, 

sarcopenia

• Endocrinopathies
Tumor
• Segmentation
• Volumetrics
• Pathologic features
• Molecular subtyping
• Chemoradiosensitivity
• Response prediction



A picture is worth a thousand data points
AI-generated Patient 

Risk Profile
Patient (Normal tissues)
• Neurocognition
• Development

• Body composition
• Frailty, cachexia, 

sarcopenia

• Endocrinopathies
Tumor
• Segmentation
• Volumetrics
• Pathologic features
• Molecular subtyping
• Chemoradiosensitivity
• Response prediction



Outline
1) AI and the patient data ecosystem

2) Images as data

3) AI imaging applications for cancer



Achievement: Narrow-task computer vision 
Tumor and organ segmentation



A new era: rapid volumetric assessment and tracking 
with AI – case study in pLGG

In preparation, do not post

Juan Carlos Climento Pardo

BCH/DFCI Surveillance Cohort (n=56)

Median follow-up: 9.1 yrs 
(range: 0.4 – 29.7 yrs)



12 yo boy incidentally 
found, amidst 
headaches post-sports 
trauma

9 yo girl presents 
with seizures

Near total resection 
(IDH-mutant gr II LGG)

Phenotypes:
Regressors and Progressors



Phenotype: Waxing and Waning

16yo M, presents 
after bike riding 
accident



Temporalis muscle (TM) segmentation: cross-
sectional area and thickness

Cancer- and treatment-related cachexia/sarcopenia are major 
problems in pediatric CNS malignancies

TM thickness is a validated prognosticator and surrogate for 
cachexia/sarcopenia in adult malignancies (GBM, CNS 
lymphoma, head/neck)

There are currently no good predictive markers for cachexia in 
pediatric cancer patients

TM analysis may be helpful in stratifying risk and driving early 
interventions

Furtner J, Nenning KH, Roetzer T, Gesperger J, Seebrecht L, Weber M, Grams A, Leber SL, Marhold F, Sherif C, Trenkler J, Kiesel B, Widhalm G, Asenbaum U, Woitek R, Berghoff AS, Prayer 
D, Langs G, Preusser M, Wöhrer A. Evaluation of the Temporal Muscle Thickness as an Independent Prognostic Biomarker in Patients with Primary Central Nervous System Lymphoma. 
Cancers (Basel). 2021 Feb 2;13(3):566. doi: 10.3390/cancers13030566. PMID: 33540564; PMCID: PMC7867149.
Lee, B., Bae, Y.J., Jeong, WJ. et al. Temporalis muscle thickness as an indicator of sarcopenia predicts progression-free survival in head and neck squamous 
cell carcinoma. Sci Rep 11, 19717 (2021). https://doi.org/10.1038/s41598-021-99201-3

Anna Zapaishchykova 



Temporalis muscle growth charts

DIAGNOSIS CANCER 
TREATMENT

SUPPORTIVE 
INTERVENTION

Zapaishchykova et al, Nature Communications, 2023



Achievement: Narrow-task computer vision 
Cancer screening and risk prediction with BIG data



Achievement: Narrow-task computer vision 
Cancer screening and risk prediction with BIG data

Chadebecq et al, Nature Reviews, 2022

Endoscopy Mammography



New frontier: Narrow-task computer vision with SMALL data

• Many of the most detrimental cancers are less common
• Can AI still be applied? 

Boyd et al, MedRxiv



New frontier: the AI translational gap

• 41 AI RCTs in all 
medicine1

• 16 endoscopy- 
related

• 2 published AI 
radiographic 
imaging RCTs2

1Plana et al, JAMA Network 
Open, 2022
2Nagendran et al, BMJ 2020
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Publications

Pubmed: ((deep learning) OR (machine 
learning) OR (artificial intelligence)) AND 

(cancer)
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New frontier: the AI translational gap



New frontier: the AI translational gap – 
clinical utility

Survival

Quality of 
Life

Disease control

Safety

Time saving

Resource/cost saving

Guideline adherence

Compliance

Decision change

Performance accuracy, sensitivity, specificity, AUC

The Cancer Utility Pyramid



New frontier: LLMs and patient care

GPT, 
MD?



New frontier: LLMs and patient care

1/3 of ChatGPT responses 
were not fully concordant 
with NCCN guidelines

13% of recommended 
treatments were hallucinated

11/13 questions accurate by 
all 5, 97% agreement

5 Oncologist 
Reviewers



New frontier: LLMs and patient care
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