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What PET in glioma?

* The best choices are one of these 3 amino acids.

B = 5O A T SElEDORA
Sensitivity to tumor in biopsy (%) 84 - 92

Main limitations Short half-llfe Uptake In strlatum

'

Morana G et al. Eur J Nucl Med Mol Imaging. 2016 lan Law

* Added value vs MRI
+ Improved detection and delineation

« Metabolic activity and volume

REGION

Manabe O et al, Diagnostics. 2021;11, Henriksen OM et al. Eur J Nucl Med Mol Imaging. 2016;43:103-112.
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Why PET: to compensate for known limitations in MRI

+ Glioma:
* MRI is the primary modality. Always MRI before PET
* PET is the problem solving modality (< 5 % of MR for glioma patients)

- What are the limitations in MRI?
* Artefacts => blind spots
« Post treatment imaging multimorbidity => limits MRI specificity

- Contrast enhancement based glioma assessment => limits sensitivity/specificity
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lan Law
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When PET: when it makes a clinical difference

- PET & MRI impacts follow-up clinical management in patients with equivocal MRI

* 50 % in adult

« 33 % in paediatric

A B [*8F]FET: overall high diagnostic accuracy
Before 18F-FET PET/MR  After "8F-FET PET/MR
Surgery Surgery Parameter Detection of progression
Total changes — 53% (Cl 44-61%)
Total case number 105
Active trgtatr_nent to - 11% (CI 7-18%) . _ Disease prevalence 80%
monttoring Adjuvant therapy Adjuvanttherapy  Trye-positive/true-negatives 78/20
Monitcr’ga”t?ntgn?"”ve - 5% (CI 3-11%) False-positives/false-negatives 1/6
Sensitivity 93% (85%-97%)
=P Therapy stratification — 33% (Cl 25-41%) Different adjuvant therapy Positive predictive value 99% (92%-100%)
. Specificity 95% (76%—-100%)
. Treatment adaptation
Treatment adaptation Suol(eiiany) Negative predictive value 77% (61%-88%)
""""""""""" Monitoring Monitoring  Accuracy —_—P  93% (87%-97%)

0% 20% 40% 60% 80% 100%
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Brendle C, et al. J Nucl Med. 2021 lan Law
Yamane T, et al.Eur J Nucl Med Mol Imaging. 2010;37:685-690.

Marner L, et alNeuro Oncol. 2021;23:2107-2116



Contrast enhancement based glioma assessment

MRI T1lc MRI FLAIR MRI Tlc & PET FET
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VOLce: 1.5 mL Recurrent GBM IDHwt VOLpg: 13 mL

Henriksen OM, Muhic A, Lundemann MJ et al. Added prognostic value of DCE blood volume imaging in patients with suspected recurrent or residual glioblastoma-A hybrid [18F]FET PET/MRI study.
Neurooncol Adv. 2024;6

Recurrent GBM IDHwt
N= 86

Tumor volume with PET
IS X 2-3 than CE

50 — 100 % is missed
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PET/MRI [18F]FET in Glioblastoma:
Recurrence or late treatment effects?

Literature: mix of glioma grades, type, treatment, management stage

N =146 GBM/168, 20 min static [*8F]FET > 6 mo after RT,

16 Treatment damage/152 recurrences (11%)

ROC: Best parameter is Tmax/B > 2.0

Sensitivity: 99 %, Specificity: 95 %, Diagnostic accuracy: 99%
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Bashir A et al. Recurrent glioblastoma versus late posttreatment changes: diagnostic accuracy of O-(2- lan Law

[ 18F]fluoroethyl)-L-tyrosine positron emission tomography (18F-FET PET). Neuro Oncol. 2019
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PET may measure non-measurable CE lesions (< 10 mm)

« 34 GBM with new non-measurable lesions confirm recurrence, Median 7 mm (4-9 mm)

* 90 % are above PET threshold
 ldentifying active infiltration outside CE MRI
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Glioblastoma 11 months after adjuvant TMZ, MRI with a 6 mm non-measurable solitary contrast enhancement at
the anterior part of the surgical cavity, with nodular configuration on [*8F]FET PET with BTV of 0.5 mL.



GBM IDH wt

Pseudoresponse
« MRI: CE =disrupted BBB

« Bevacizumab-> anti-VEGF
vascular normalization
and decreased BBB
permeability independent
of an anti-tumor effect

* Neo-vascularisation
rebound on anti-

angiogentic

discontinuation

Tmax/B=2.1 Tmax/B=1.9 Tmax/B = 2.6 Tmax/B = 3.9
BTV=2mL BTV=1mL BTV =3mL BTV =16 mL
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PET-based response assessment criteria for diffuse gliomas is quantitative
(PET RANO 1.0)

No measurable / non-measurable Measurable PET-positive disease
PET-positive disease

lan Law, Rigshospitalet

Max 3 target lesions

Baseline PET Follow-up PET Baseline PET Follow-up PET progression of at least one target lesion
TBR > 30% or

max

[0)
PET-PD PET-PD Increase of TBR,,.,, >10% or
PET Vol >40% or
any new measurable lesion
PET-SD PET-SD

TBR > 30% or

max

PET-PR Decrease of TBR,.,, >10% or

TBR,,,, < 1.6 or ’
TBR 1.6 and TBR,,,,> 1.6 and PET Vol 140%,
> 1.6 an aae e ey .
max PET-positive :
PET-positive volume volu;e 0% mi no PET-PD definition fulfilled
<0.5ml 2

PET-CR

complete disappearance
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NL, Galldiks N, Ellingson BM et al. RANO criteria for response assessment of brain metastases based on amino acid PET imaging. Nat Med. 2025
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The Long Axial Field of View PET/CT

Large acceptance angle with
} % | Extended axial field of view

» Siemens PET/CT Quadra — x 4 detector rings

* Sensitivity x 10 => best technical quality

- Patients:

 Children: Neurooncology, epilepsy
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T2 FLAIR MRI T1 CE MRI [L8F]FET PET & MRI

Reducing length of
anesthesia

* 11 mo M

* Medulloblastoma

* non-enhancing
metabolically active
remnants

 LAFOV PET/CT [*8F]FET
N5 min GAvs 1-11/2 h [18E]FET PET MIP
in PET/MRI

« Screening for drop mets
the spine (none)

« [BF]FET has no trapping

Marner L, Lundemann M, Sehested A et al. Diagnostic Accuracy and Clinical Impact of [18F]FET PET in Childhood CNS tumors. Neuro Oncol. 2021




LAFOV [8F]FET PET/CT 30-35 min pi

MRI Blind Spots
CT & MRI [18F]FET PET & MRI

12 Y F Resection for Ganglioglioma grade 1 in medullary
conus

Surgical stabilization -> obscuring tumor and spinal cord
MRI 5 y postop not evaluable because of metal artefacts )

5

Pre surgical
High focal uptake
TBRmMax ~ 6

[*8F]FET PET/CT:
Pre op: Metabolic phenotype
Post op: Recurrence detection/delinenation
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Meningiomas — overexpress SSRT
Indications for Ga-68 DOTAX:

When it becomes difficult for MRI and have a treatment consequence

- Differential diagnosis:
* Meningioma mimicking lesion ?
« Tumors of optic pathways
- Definition of tumor extent/burden
* Preoperative planning/Treatment selection (Surgery/Non-surgery)

+ Target definition in radiation planning

* Recurrence/Treatment damage?

* Receptor-targeted radiopeptide therapy (Lul77-, YOO-DOTAX)




Radiotherapy planning - Meningioma Grade ||

Pre OP MRI Tlc PostOP MRI Tlc DOTATOC & MRI T2 CT




Meningioma Grade II - Radiotherapy planning

68Ga DOTATOC & Tlw
B IR AT
| \
J,,.,, o &

Tiw+C

Law I, Hgjgaard L. Brain tumors: other primary brain tumors, metastases and radiation injury. In: von Schulthess GK, editor. Clinical molecular anatomic imaging - PET/CT,
PET/MR and SPECT/CT. Wolters Kluwer Health; 2015. p. 169-179.



Meningioma invasion of vascular system
Anatomical Reference DOTATOC MIP Anterior DOTATOC MIP Lateral DOTATOC PET/CT Coronal

Suboccipital venous
plexus

Tumor volume 160 mL
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Is Gross Total Resection on MRI Gross Total?

N=37
GTR MR 3 mo post primary resection + PET [68Ga]Ga-DOTATOC
62 % has PET avid lesions

Median PET volume: 0.2 cm? (range 0.1-6.3cm?3), 74 % <1 mL
Sensitivity: 90 %, specificity: 92%, diagnostic accuracy 90%
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Bashir A, Larsen VA, Ziebell M, Fugleholm K, Law 1. Improved Detection of Postoperative Residual Meningioma with [8Ga]Ga-DOTA- lan Law

TOC PET Imaging Using a High-resolution Research Tomograph PET Scanner. Clin Cancer Res. 2021;27:2216-2225.



Typical Remnant
locations in MRI GTR

Meningioma Grade Il
Parasagittal: medial for craniotomy on sinus

_ |tivoil PT

Max: 6,18 SL
Mean: 3,57 £
Volume (MT\
Thresh: 2,42

Meningioma Grade |
Cerebellopontine angle: apex

Meningioma Grade Il
Olfactory: ethmoid/inferior border



Postoperative [°*Ga]Ga-DOTA-TATE PET/CT imaging is prognostic
for progression-free survival in meningioma WHO grade 1

Nico Teske'2(© . Annamaria Biczok'? - Stefanie Quach' - Franziska J. Dekorsy?? - Robert Forbrig* -
Raphael Bodensohn® - Maximilian Niyazi?>® - Joerg-Christian Tonn'-? . Nathalie L. Albert?? . Christian Schichor'2-
Moritz Ueberschaer'~2

Positive PET was associated with an increased risk for progression (p = 0.015) and a lower progression-
free survival (*p = 0.029), whereas MRI was not

All with negative PET findings remained recurrence-free

Perspective: Early [(8Ga]Ga-DOTATOC => Personalised follow-up

>
O

Entire patient cohort n = 46

—— Tumor L'-ﬁlt —— Tumor

*p =0.029 remnant on p =0.883 remnant on
PET/CT MRI

—— No tumor
remnant on
PET/CT

Entire patient cohort n = 46

—— No tumor

remnant on
MRI

Progression-free
survival (%)
A
o
1
Progression-free
survival (%)
o
o
1

Teske N, Biczok A, Quach S et al. Postoperative [8Ga]Ga-DOTA-TATE PET/CT imaging is prognostic for progression-free survival in meningioma WHO grade 1. Eur J Nucl Med Mol Imaging. 2023;51:206-217.



177Lu-DOTATATE for recurrent Meningioma: a

randomized phase Il study (LUMEN-1)
EORTC 2334

* Study coordinator: Nathalie L. Albert, Germany

* Study co-coordinator: Matthias Preusser, Austria

Study design LUMEN-1

~ Recurrent meningioma 177 4-DOTATATE
WHO grade 1, 2, 3 (7.4 GBq i.v. every 4 weeks, 4 cycles)
No local therapy indicated
No prior systemic therapy * 136 patients
Measurable disease * 35sites

Radiologically documented progression 2:1 e 10 countries
(>25% in last 2 y) Local standard of care (LOC)
SSTR-positive (confirmed by PET)
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Thanks to the organisers
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