Asia Cceania Journal of Nuclear Medicine & Biclogy

http://aojnmb.mums.ac.ir A \l ~M[;)

Effectiveness of 18F-FDG PET/CT in finding lung metastasis
from a retroperitoneal paraganglioma
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A 50-year-old woman was diagnosed with iron deficiency anemia on general
medical examination. Further, contrast-enhanced abdominal CT and magnetic
resonance imaging revealed a large hypervascular mass with internal degeneration
and necrosis in the retroperitoneal space. She was referred to our hospital for
further evaluation and treatment. Because the paraganglioma was most likely as
the imaging diagnosis, 1231-MIBG scintigraphy was performed. It revealed the
marked abnormal accumulation in the retroperitoneal lesion indicating the
paraganglioma and no other abnormal accumulation was noted. Several plasma
catecholamines and their urinary metabolites were normal. On the subsequent 18F-
FDG PET/CT, high FDG uptake was found in the retroperitoneal lesion (SUVmax=38).
FDG uptake was also found in a small nodule at the base of the lower lobe of the
right lung (SUVmax= 9.8). Contrast-enhanced imaging revealed a hypervascular
nodule at the base of the right lung, suggesting pulmonary metastasis of a
paraganglioma. The abdominal lesion and right lung nodule were excised, and
retroperitoneal paraganglioma and pulmonary metastasis were diagnosed based
on the pathology findings. In this case, 18F-FDG PET/CT was useful in the search for
paraganglioma metastasis. We report a relationship between 123]-MIBG
accumulation and !8F-FDG uptake in paraganglioma and review the relevant
literature.
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Introduction

Case report

Paraganglioma (PG) is a rare neuroendocrine
tumor that arises from the extra-adrenal neuro-
ectoderm. Metastases develop in approximately
14%-50% of PG cases (1). 18F- fluorodeoxyglucose
(FDG) has been reported as more sensitive than
123]-metaiodobenzyl-guanidine (MIBG) in detecting
malignant pheochromocytoma/PG (PPGL) (2).

Here, we report our experience with a case of
pulmonary metastasis from PG not detected by
123]-MIBG scintigraphy but diagnosed through
18F-FDG  positron emission tomography/
computed tomography (PET/CT).

A woman in her 50s was aware of an
abdominal mass but had neglected it for a
month. During a medical check-up with her
general practitioner, she was diagnosed with
the iron deficiency anemia. Subsequent
contrast-enhanced abdominal CT and magnetic
resonance imaging (MRI) revealed a
retroperitoneal mass with a maximum diameter
of approximately 10 cm. The patient was
referred to our gastroenterology center for the
further investigation and management.

At the time of presentation to our hospital, the
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woman had no abnormal vital signs. Blood tests
revealed only mild iron deficiency anemia and
no other abnormal findings.

Contrast-enhanced CT presented an 8x7x12
cm? mass lesion in the left retroperitoneal
space. Dynamic CT study showed high-contrast
enhancement in the arterial phase and washout
in the late phase (Figure 1). The intratumoral

Plain CT

signal presented low-signal on T1-weighted
images and high-signal intensity on T2-
weighted images. Signal changes indicating the
degeneration or necrosis were also observed in
the center of the lesion, as shown on CT. Fat-
suppressed T1-weighted images showed a faint
high-signal area within the lesion, which was
indicating the internal hemorrhage (Figure 2).

Contrast-enhanced CT arterial phase

Contrast-enhanced CT delayed phase

coronal section

N n

Figure 1. Contrast-enhanced computed tomography (CT) revealing an 8 x 7 x
12cm3 mass lesion in the left retroperitoneal space (=). Dynamic CT revealing
high-contrast enhancement in the arterial phase and washout in the delayed

phase

Figure 2.Magnetic resonance imaging showing low-signal lesions on T1-
weighted imaging (T1WI) and high-signal lesions on T2-weighted imaging
(T2WI). A signal change in the center of the lesion suggested degeneration or
necrosis can be observed. Fat-suppressed T1WI (FST1WI) revealing a faint
high-signal area within the lesion (=)—a finding suspicious for internal
haemorrhage. FST2W], fat-suppressed T2WI

These findings on CT and MRI supported the
diagnosis as retroperitoneal PG  with
degeneration/necrosis and haemorrhage.

Subsequent 123[-MIBG scintigraphy revealed
the solitary abnormal accumulation in the
retroperitoneal lesion corresponding to the

Asia Ocean J Nucl Med Biol. 2024; 12(1):46-51

tumor; the finding was consistent with PG
(Figure 3). 123[-MIBG accumulation is shown
only in part of the retroperitoneal lesion.

Several plasma catecholamines and their
urinary metabolites were normal.
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Figure 3. 123[-MIBG scintigraphy revealing only one abnormal accumulation consistent with the
retroperitoneal lesion (=). 123]-MIBG accumulation is shown only in part of the retroperitoneal

lesion. SPECT/CT, single photon emission CT/CT

18F-FDG PET/CT revealed high FDG uptake in
the  retroperitoneal lesion (maximum
standardized uptake value [SUVmax]=38). In
addition, a small nodule-like FDG uptake was
found at the base of the lower lobe of the right
lung (SUVmax=9.8) (Figure 4). By reviewing the
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contrast-enhanced dynamic CT, a 0.7x0.5x0.7
cm3 nodule was found at the base of the lower
lobe of the right lung presenting high contrast-
enahncement in the arterial phase and washed
out in the late phase (Figure 5); this led us to
suspect pulmonary metastasis of PG.

Fused PET/Lung window CT

Fused PET/CT

Figure 4. 18F-FDG positron emission tomography/computed tomography (PET/CT) showing
intense FDG uptake (maximum standardized uptake value [SUVmax], 38) in the retroperitoneal
lesion (=, 18F-FDG MIP image and fused PET/CT). FDG uptake in a small nodule at the base of
the lower lobe of the right lung (SUVmax, 9.8) is also observed (=, 1#F-FDG MIP image and fused
PET/lung window CT). MIP, maximum intensity projection
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Contrast-enhanced CT arterial phase

Lung window

Contrast-enhanced CT delayed phase
-

Lung window coronal section

Figure 5. Contrast-enhanced CT showinga 0.7 x 0.5 x 0.7cm3 nodule in the right lung base
that is strongly contrasted in the arterial phase and washed out in the delayed phase (=)

The retroperitoneal lesion was subsequently
resected. On gross examination, the split surface
of the lesion was brownish in color.

Histologically, the lesion comprised large
polygonal cells with abundant cytoplasm.
Abundant intervening blood vessels

Macroscopic findings I | Cuttin:gJ
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surrounded the cell cords and cytoplasm. The
nuclei of the component cells were enlarged and
irregular in shape. Immunostaining was
positive for chromogranin A and partially
positive for S100; the MIB-1 labeling index was
26.6% (Figure 6).
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ce of the resected lesion showing brownish color upon gross

examination. Histologically, the lesion comprised large polygonal cells with abundant
cytoplasm. Abundant intervening blood vessels surrounded the cell cords and
cytoplasm. The nuclei of the component cells are enlarged and irregular in shape.
Immunostaining showing positive for chromogranin A and partially positive for S100;
the MIB-1 index is 26.6%. HE, hematoxylin and eosin

Based on these findings, the tumor was
determinately diagnosed as PG. Moreover, as
the lesion had a score of 12 on the
Pheochromocytoma of the Adrenal Gland
Scoring Scale, it was considered a lesion with a
malignant clinical course.

The right pulmonary nodule was resected and
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its pathological findings was similar to that of
the retroperitoneal lesion, leading to a
diagnosis of pulmonary metastasis from the
retroperitoneal PG. There has been no
postoperative recurrence, and the patient is
under observation at our hospital.
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Discussion

PPGL is a rare tumor of the adrenal medulla
and extra-adrenal sympathetic chromaffin
tissues. PG is particularly rare, accounting for
0.3% of all tumors. Seventy-five percent of all
PGs arise in the retroperitoneal and para-aortic
regions (3, 4). Since the 5th edition of the WHO
classification in 2022, PGs were subdivided into
adrenal (pheochromocytoma) and extra-
adrenal PG, based on the site of origin (5).

PPGLs can be categorized as functional and
nonfunctional. Functional PPGLs secrete
epinephrine and norepinephrine. Patients with
functional PPGLs clinically present with
hypertension, headache, excessive sweating,
hypermetabolism, and hyperglycemia.

Nonfunctional PPGLs are characterized by
nonspecific symptoms related to tumor
enlargement, including abdominal mass,
epicardial discomfort, and nausea. These
nonspecific symptoms are often the main
complaints. Diagnosing a primary PPGL as
benign or malignant is sometimes difficult
based on pathology findings alone (6),
therefore, malignant PPGL can be diagnosed
based on the presence of metastasis to
nonchromophilic tissues, such as liver, lungs,
bones, and lymph nodes (7, 8). Metastasis
occurs in 2.5%-14% of pheochromocytomas
and 14%-50% of PGs (1).

The features suggesting the malignant PPGLs
include a tumor size of >5 c¢m, a score >6 on the
Pheochromocytoma of the Adrenal Gland
Scoring Scale, a Ki-67 labeling index of >3%,
signal transducer and activator of transcription
3 (STAT3), heat-shock protein 90 (HSP90) and
germline succinate dehydrogenase complex,
subunit B (SDHB) gene mutation (9-11).

In a previous report (2), the sensitivity of 18F-
FDG in nonmetastatic PPGL was reportedly
similar to that of 123I-MIBG ('8F-FDG, 76.8%;
123]-MIBG, 75.0%); however, in metastatic
disease, 18F-FDG was more sensitive (18F-FDG,
82.5%; 123]-MIBG, 50.0%). Tumor differentiation,
tumor size, and genetic abnormalities are
considered to be the cause of the negative 123]-
MIBG accumulation in malignant PPGLs.
Although it has been reported that 60% to 70%
of PPGLs express noradrenergic transporters at
the cell membrane, independent of hormonal
activity (12), decreased expression of specific
transporters due to dedifferentiation or other
factors is reportedly involved in decreased 123]-
MIBG accumulation, especially in metastatic or
recurrent PGs (13-15). In this case also, 123I-
MIBG was accumulated only in a part of the
lesion, indicating that differences in transporter
expression may have occurred within the
lesion.
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Although 123[-MIBG accumulation is generally
low in dedifferentiated tumor cells, high 18F-
FDG uptake in tumor cells suggests the high
proliferative potential due to the activated
cellular energy metabolism. In cases where the
diagnostic performance of 123]-MIBG is low,
such as in malignant PPGL and SDH mutation,
18F-FDG PET has a high diagnostic value and can
be used to evaluate metastases (2, 13, 14, 16).

With respect to the relationship between
malignant PPGL and 8F-FDG uptake, a previous
report suggested that testing for SDH and VHL
mutation should be prioritized for cases with
SUV exceeding 5 (2).

In the present case, we did not examine
genetic abnormalities in the primary lesion nor
the lung metastasis, but we speculate that lung
metastasis was negative for 123]-MIBG
accumulation because of its small size. Another
possibility is that the spatial resolution of the
Single Photon Emission Computed Tomography/
CT used for 123]-MIBG scintigraphy was 10 mm,
which could have failed to detect the lung
metastasis for lesions <10 mm in size. From the
experience of the present case, we suggest that
18F-FDG PET/CT should be performed to survey
the metastasis when PPGL is detected.

Informed consent is obtained from the patient
regarding the case report and complies with the
1964 Declaration of Helsinki (https://
www.wma.net/policies-post/wma-declaration- of-
helsinki-ethical-principles-for-medical-research-
involving-human-subjects/) and subsequent
revisions.
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