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CASE PRESENTATIO!I

/5/M

PMH

Bilateral carotid body tumors with excision
done in 1998 and 2000, Pathology: benign
paraganglioma (2.8 and 3.2cm)

Gastric GIST with endoscopic resection done Paraganglioma
in 1/2019

Chronic subdural hemorrhage with burr hole Carotid artery
operation in 2/2022



HPI

- FU in Medical for 1cm left adrenal incidenta

~ Repeated 24hour urine catecholamines showed
levels

- Serial CT showing static in size of left adrenal n

- Presented again with incidental findings of fr

- Found elevated plasma free metanephrine and normetan
workup

© 24hr urine normetanephrine is elevated to 1094



IMAGING

CT 24/4/2023:

2.1 x1.8x2.0cm right adrenal nodule
1.1x0.9x1.7cm left adrenal nodule
Both with non-contrast HU >30; post-

contrast HU >200; delayed absolute and
relative washout -
1.9x1.8x1.8cm aortocaval heterogenously v g
enhancing lesion '

MIBG 18/7/2023:

Bilateral adrenal lesions show mild MIBG
uptake suggestive of phaeochromocytoma

The aortocaval lesion abutting the caudate
lobe appears photopenic with no abnormal
uptake




IMAGING

BE-FDG & %8Ga DOTATATE PET/CT

Bilateral adrenal glands are enlarged with
increased BF-FDG (~10 SUVmMax)& ©8Ga
DOTATATE metabolism (~18 SUVmax),
suggestive of phaeochromocytoma

A 2.3x1.7c¢m soft tissue lesion in upper aorto-
caval region showed more ®F-FDG avid (26.3
SUVmax) than ©8Ga DOTATATE (8.1 SUVmax),

suggestive of paraganglioma

Pending OT for laparoscopic bilateral u
™ |

adrenalectomy + paraganglioma excision




WHAT IS THE MOST
APPROPRIATE IMAGING
MODALITY FOR PPGLs?



BACKGROUND
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GENETIC ASSOCIATION
o—10%tamtatrate- 2> 40-45% PPGLs have a germline/somatic mutation

o ~15 well-known PPGL driver genes ; >12 genetic syndromes

o Classified into 3 clusters of genetic mutations

Clustering of inherited pheochromocytoma and paraganglioma syndromes

PPLG driver genes Genetic syndromes

Cluster 1: psendohypoxia Cluster 2: kinase signaling

Succinate Dehydrogenase (SDHA, SDHB, Hereditary paragangliomas syndromes (PGL syndromes)
SDHC, SDHD & SDHAF?2) PGL1 and PGL4 syndromes are the most common /HL RET

von Hippel-Lindau (VAHL) VHL syndrome SDHA, SDHB, SDHC, SDHDB NFI

RET Multiple endocrine neoplasia type 2 syndrome SDHAF? TMEMI127
NF1 Neurofibromatosis type 1 syndrome FH MAX
MAX Familial PPGLs MAX-related

TMEMI27 Familial PPGLs TMEM 27-related

Fumarate Hydratase (FH) Hereditary leiomyomatosis and renal cell cancer
EPASI Pacak—Zhuang syndrome

HRAS, CSDEI, and MAML3 Sporadic PPGLs luster 3 (Wnt signaling) represents only genes with nonfamilial associations

EGLNI/2 (PHDI)
MDH2

Generally, more aggressive Generally, more pheochromocytomas with an adrenergic phenotype




AGING MODALITIES
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ANATOMICAL FUNCTIONAL



ANATOMICAL IMAGING

o CT Adrenal protocol

o Sensitivity >95% (for lesions 5-10mm)
o non-contrast phase > venous phase > delayed phase (7-15min)
o HU >10 on non-contrast phase > contrast enhancement > delayed washout

o MRI

o intermediate to high intensity on T2 images; light bulb appearance on T2
o not a Tt line imaging modality
o mainly for HNPGL



FUNCTIONAL IMAGING

o AiIm:

v" Diagnostic for indeterminate biochemical/imaging findings
v Identify multifocal tumors/ metastasis

v" Evaluate the aggressiveness of tumor behavior

v" Detection of therapeutic molecular targets

o Based on catecholamine metabolism and secretion/ glucose

metabolism/ somatostatin receptor status



1231.MIBG SCINTIGRAPHY

O

O

Radioactive iodine-labelled 23| metaiodobenzylguanidine

Analogue of guanidine - structurally resembling norepinephrine =

Accumulates in noradrenergic secreting sympathetic ganglia & chromarffin cells

SN 85-88% for phaeochromocytoma; 56-75% for PGL (even lower for HNPGL)

® Takes 24hour from administration of 3| to imaging
® Lugol's iodine solution is prescribed to prevent 23| uptake by thyroid
® some antiHTs/ antidepressants/ sympathomimetics may interfere with MIBG

uptake and should be discontinued



'"8F-FDG PET/CT

o Based on glucose uptake and metabolism

o © SN 80-100%

o Radiographic genotype-phenotype correlation:
o Higher uptake in SDH and VHL related tumors (Pseu
VS Lower uptake in MENZ2/NF1 related tumors (Kinase-

o Possible explanation is the altered oxygen metabolism ¢
and intracellular glucose requirement




"8F-DOPA PETCT

o Radiolabeled amino acid as a marker of dopamine s
o Higher sensitivity for MENZ2 and NF1 (kinase signali

o © Limited uptake in normal adrenal glands — i

rate of small phaeochromocytomas



*SGA-DOTA-SSA
(DOTATE/DOTATOC/DOTANOC PETCT)

o Somatostatin binds to somatostatin receptors (SSTRs 1,2,3,4,5)
o SSTRZ is the most common over-expressed receptor in PPGLS

o Using different %8Ga labelled somatostatin analogs:

o DOTATATE: DOTA-Tyr3-octreotate (oxodotreotide) binds to SSTR 2
o DOTATOC: DOTA-Tyr3-octrectide (edotreotide) binds to SSTRs 2 and 5
o DOTANOC: DOTA-Nal3-octreotide binds to SSTRs 2, 3 and 5

o SN >92% and high detection rate across wide range of mutations

o © Time from administration to imaging is ~90mins



GENOTYPE &
RADIOLOGICAL PHENOTYPE

o Cluster 1A

o SDHx-related PPGLs (mostly PGLs) strongly express the SSTR2
o = highest sensitivity in ®8GA-DOTA-SSA PET/CT

o Cluster 1B

o VHL/EPAST-related PPGLs (specifically PCCs) show stronger expression of the L-type amino-
acid transporter and less SSTRZ expression

o = BE-FDOPA is more sensitive than 8GA-DOTA-SSA PET/CT

o Cluster 2

o kinase signaling—related tumors (MENZ2/NF1)
o exhibit high BF-FDOPA uptake with low uptake of the remaining adrenal gland

o Cluster 3

o Wnt signaling related tumors
o lack of data




A 20-Y-OLD MAN WITH SDHB-
ASSOCIATED METASTATIC
PARAGANGLIOMA
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BF-FDG 58Ga-DOTATATE EF-FDOPA BI-MIBG
MIP MIP MIP ANT PLANAR




A 54-Y-OLD MAN WITH BEN
SPORADIC RIGHT ADRENA
PHEOCHROMOCYTOMA

2-MIBG

BFE-FDG 88Ga- DOTATATE 1BF-FDOPA
MIP MIP MIF ANT PLANAR







Younger age

Multiple

Bilateral —— PPGLs; Rule out hereditary syndromes
Aggressive

Recurrent I

Family Look for extra-adrenal manifestatinns

History /

Multiple/bilateral renal

M uh:ipleanIaiF ral RCCs
Gastrointestinal siromal

cysts / RCCs * Medullary thyroid R tumor
Pancreatic cysts cancer + Cafe au lait spots
CNS hemangioblastomas *  Primary * Axillary and
Neuroendocrine tumor hyperparathyroidism inguinal freckling
* CNS gliomas
s t 1 PGL Syndromes
MEN2 NE-1

VHL




Phaochromocytoma and Faraganglioma

Imaging for diagnosis

: ' . Theranostic
staging, screening, surveillance

Pheachromocytoma Paraganglioma Metastatic H‘:‘:P"‘f‘a'-“;‘::ﬁ“ {mfﬁh’;’gmm N e e 12-MIBG 8Ga-DOTATATE

553 a- o BF-FDOPA
1BE-FDOPA, Ga- : : - 8Ga-
DOTATATE DOTATATE StGa- tGa- DOTATATE [l VHL: second choice DOTATATE HLMIBG 77 Lu-DOTATATE

& 148
“GTEDTATATE 18F-FDG 1BE-FDOPA DOTATATE 1BF-FDG FFDG e therapy (PRRT)
H-MIBG BE.FDOPA (if (non SDHx) 1BE-FDOPA RET, E:E:ﬂrllgéhﬂiﬂﬂ
polycythemia 1¥FFDG 1EFDG

and ; .
PHEQIPGL) (SDHx )




BACK TO OUR CASE

« History of bilateral HNPGL
* Elevated urine normetanephrine

« Bilateral phaeochromocytoma +paraganglioma
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