Update on Molecular Imaging and Artificial Intelligence in Brain Tumors
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INTRODUCTION RESULTS CONCLUSION

Teaching Points: Molecular Imaging Advances Case 1 * The advancement of molecular imaging

1. To assess current and future clinical * The development of new amino acid tracers and modalities and procedures is key to attaining
applications of molecular imaging (M) in the Som?tOSta“” recepft(t’r (SS dR) igands ”(‘j PET 6}!'0‘1‘(5 \ optimal patient outcomes in the setting of
setting of diagnosing gnd trea_tir_g b_rain tumors grei;? g : fﬁ g;a;i?] Otu Er;;or:i g'ﬁglnn(:z;sgnz\éﬁgi 'rfgr'r?]gl . various lgrain_tumors

2. To compare the benefits and limitations of tissye - * Current imaging standards produce valuable
positron emission tomography (PET) with » SSTRs are expressed in nearly 100% of meningiomas, iInformation but can be limited by lack of
radiotracers in cases of suspected brain tumors thus SSTR ligands induce a pathway for excellent tumor differentiation between active tumor, tumor

3. To analyze potential roles artificial intelligence contrast | reoccurrence, and therapy-related change
(Al) may play in tumor characterization and ' feSnTSFiii\lstf(\)’:';heggﬂ'g ?cl :r Egguie\gf)gig\ietiiglgher » Utilizing the metabolic cha_lracteristic_:s of brain
treatment compared to standard MRI (90% vs. 79%) tumors allows the production of radiotracers that

PET with Amino Acid Radiotracers » Amino acid tracers also show promise in the detection of better visualize tumors and assist In

« Radiotracers such as 18F-FDG and 68Ga- low-grade gliomas as they achieved a sensitivity of 88% \ overcoming previous imaging limitations
DOTATATE are part of the current standard and a specificity of 85% In a recent meta-analysis across . » The development of artificial intelligence and

23 studies (n=889 patients)

for successtully identifying neoplastic tumor . [11C] MET-PET showed efficacy in detecting areas at high

other CAD models Is not meant to replace

and tumor extent risk of tumor reoccurrence in 26 patients following physicians but rather promote efficiency and
* Current imaging procedures utilizing 18F- radiotherapy, contributing to the assessment of treatment accuracy

FDG or 68Ga-DOTATATE are hindered by plans and further radiotherapy usage in necessary « MI and Al advancements have shown enough

the general glucose utilization of non- patients efficacy in limited studies to continue being

- re-RT imaging: -contr , Pre-treatmen -DO .S X=6.3, im
neOpIaStIC b raln tlssue ) Other tracers SUCh as 18F-FMISO have Shown Importance ;‘Ar\oFr)neRFCQ)-I\-/ERaidgptgl\_/legﬁféschzléiigt;\:l)?t\lfv;; tBe'?r:reee :ngﬁtﬁa;)(?s,tgﬂ-ﬁgﬁ';ETlma%YngﬂaTl |§ozt-coi325t

examined, but their usage continues to highlight

d. h h f h |n evaluatlng hypOX|a, a key means Of treatmeﬂt MRI, 68 Ga-DOTATATE PET/CT, SUV Max=3.8, image from ROVER adaptive thresholding software I t t th t I t b I d
o . . . -
New studies showcase the usage of these resistance and subsequent prognostic measurementin ~ * Kowaliski et al o | | imitations that also must be analy z€
and other tracers to further characterize high-grade gliomas and glioblastoma multiforme ' aigzﬁf".i;iédiJi?gﬁ'fe‘;fse”“”g i Srmenih istony o progressive REFERENCES
iImage findings and shape patient treatment « MI advances also include the use of combination + Initial CT without contrast did not demonstrate optic nerve
plans therapies that can better evaluate tumor delineation and calcification, further imaging with combination 68Ga-DOTATATE « Cé, M., Irmici, G., Foschini, C., Danesini, G. M., Falsitta, L. V., Serio, M. L.,
o _ treatment response (Case 1) PET/CT confirmed diagnosis of optic nerve sheath meningioma Fontana, A., Martinenghi, C., Oliva, G., & Cellina, M. (2023). Artificial
Use of Artificial Intel ||gen(;e P « New visualization promoted tailored treatment and 68Ga-DOTATATE Intelligence in Brain Tumor Imaging: A Step toward Personalized Medicine.
- : PET/CT SUVmax decreased from 6.8 pre-therapy to 3.8 post-therapy Current Oncology, 30(3), 2673-2701.
* Al-assisted tumor segmentation can be used + Patient experienced improved right-sided vision at three-month . Galldiks, N., Lohmann, P., Albert, N. L., Tonn, J. C., & Langen, K. (2019).
to reduce segmentation time and check-up Current status of PET imaging in neuro-oncology. Neuro-oncology Advances,
. S 1(1).
Improve efflc;lency The Euture of Al in Brain Tumor Cases Figure 1 + Kowalski, E., Khairnar, R., Gryaznov, A., Kesari, V., Koroulakis, A., Raghavan,
e Al models and com puter-aided detection \ | P., Chen, W., Woodyvqrth, G. F._, & Mishra, M. V (2021). 68Ga-DOTATATE PET-
CAD 1 ¢ h terizat th e Ceetal. T e CT as a tool for radiation pla_nnl.ng and eval_ua_tlng treatment responses in the
( ) allow greater characterization than may * While still in their early stages, Al and other CAD models ¥ Chmca.ll management of meninglomas. Radiation Oncology, 16(1). .
b d b th h _ .. _ _ _ . « Shooli, H., Dadgar, H., Wang, Y. J., Vafaee, M. S., Kashuk, S. R., Nemati, R.,
€ assesse y the human eye show promise In increasing diagnostic accuracy and ability i Tt Jafari, E., Nabipour, I., Gholamrezanezhad, A., Assadi, M., & Larvie, M. (2019).
to obtain information with less invasive procedures IN SEGMENTATION f An update on PET-based molecular imaging in neuro-oncology: challenges and
METHODS certain settings T IO 4"/__ ¥ RN OE AT BopSr? implementation for a precision medicine approach in cancer care. Quantitative
. : : mwnmmmw Imaging in Medicine and Surgery, 9(9), 1597-1610.
 Deep learning domains such as convolutional neural S . Zaccagna, F., Grist, J. T., Quartuccio, N., Riemer, F., Fraioli, F., Caraco, C.,
« MEDLINE, PubMed, and Google Scholar were networks (CNN) involves massive data aggregation that NG < >cm’;;g;‘;;” Halsey, R., Aldalilah, Y., Cunningham, C. H., Massoud, T. F., Aloj, L., &
- : : - - - : PROCEDURE Gallagher, F. A. (2021). Imaging and treatment of brain tumors through
utilized to perform a literature review between can C]U.ICkly and _accurately Interpret imaging : : molecular targeting: Recent clinical advances. European Journal of Radiology,
2018 and 2023 * Detection and Diagnoses: Across several studies, various ""°“‘°'°“°“’"’ 142, 109842.

Al models were found to experience greater than 95%

» Key words mcludgd 'radiotracers”, "artificial accuracy in correctly diagnosing and differentiating brain PREDICTION OF COMPLCATIONS IMPOM AUTHOR CONTACT INFORMATION
intelligence", "brain tumors", "PET" R, i

tumors BETTER PROGNOSIS |
» Editorials, commentaries, and unpublished works + Segmentation: The use of modalities such as CNN- | |  Becht Rowell: crowell@umc.edu

were excluded assoclated models have produced results with nearly 90% + The flowchart in Figure 1 represents the current Al tools for brain e Vani Vijayakumar: vvijayakumar@umc.edu

accuracy and Suggest that this rigorous process may soon tumor imaging and highlights their shared purpose of providing
patient-specific therapy in order to achieve a better prognosis.

allow semi- or full automaticity (Cé et al.)
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