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Aortic Calcifications Mimicking Lymph Nodes on '®F-PSMA1007
PET

"SF-PSMA 1007 PET'te Lenf DUgtimlerini Taklit Eden Aort Kalsifikasyonlari
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Abstract

An 82-year-old patient with high-risk prostate adenocarcinoma, previously treated with radiotherapy and hormone therapy, presented with
biochemical recurrence, as evidenced by a prostate-specific antigen level of 10 ng/mL. A positron emission tomography/computed tomography
(PET/CT) scan using '#F-prostate-specific membrane antigen (PSMA ) 1007 revealed significant uptake at the prostate apex and multiple
hypermetabolic osseous lesions in the sternum and L3, suggestive of local recurrence and metastasis. However, several hypermetabolic foci in
the abdominopelvic region raised suspicion for potential involvement of the lumbar-aortic lymph nodes due to their moderate to intense uptake.
After further investigation, these findings were attributed to active aortic calcifications. This case highlights a rare cause of false-positive results in
8E-PSMA 1007 PET/CT imaging and underscores the need for additional evaluations, such as abdominopelvic magnetic resonance imaging and
renal and phosphocalcic assessments, when such results are suspected.

Keywords: Aortic calcifications, lymph nodes, '®F-PSMA1007

Oz

Daha 6nce radyoterapi ve hormon tedavisi gérmus, yiksek riskli prostat adenokarsinomu olan 82 yasindaki bir hastada, 10 ng/mL'lik prostat
spesifik antijen seviyesiyle kanitlandigi tGzere biyokimyasal ntiks gozlendi. '®F-prostat-spesifik membran antijeni (PSMA) 1007 kullanilarak yapilan
pozitron emisyon tomografisi/bilgisayarll tomografi (PET/BT) taramasinda, prostat apeksinde belirgin tutulum ve sternum ile L3'te lokal niks ve
metastaz dustindiren cok sayida hipermetabolik kemik lezyonu gorildi. Ancak, abdominopelvik bélgedeki birkag hipermetabolik odak, orta ila
yogun tutulumlari nedeniyle lomber aort lenf diigimlerinin de olasi tutulumu stiphesini uyandirdi. Daha ileri incelemeler sonucunda, bu bulgular
aktif aort kalsifikasyonlarina baglandi. Bu olgu, ®F-PSMA 1007 PET/BT gérintilemesinde yanlis pozitif sonuclarin nadir gorilen bir nedenini
vurgulamakta ve bu tir sonuglardan stiphelenildiginde abdominopelvik manyetik rezonans gérinttleme ve renal ve fosfokalsi degerlendirmeleri
gibi ek degerlendirmelerin gerekliligini vurgulamaktadir.
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Figure 1. (A) Maximum intensity projection (MIP) of "®F-prostate-specific membrane antigen (PSMA) 1007 positron emission tomography/computed
tomography (PET/CT) showing significant uptake at the prostate apex [maximum standardized uptake value (SUV__)=12.9], indicating local recurrence
(Figure 1). Noted: several hypermetabolic foci in the abdominopelvic region. (B) Fusion image in coronal section showing multiple hypermetabolic foci
in the abdominopelvic region (SUV__=3.3-19.5 arrows). These uptakes were attributed to active aortic calcifications. (C) Fusion image in axial section
showing an hypermetabolic foci in the lomboaortic bifurcation (SUV, _=19.5 arrow). This uptake was also attributed to active aortic calcification.
Noted: CT image in axial section showing no suspicious lymphadenopathy.

An 82-year-old man was diagnosed with high-risk prostate cancer (PCa) in 2020 and treated with radiotherapy and hormone therapy. In 2024 the
patient had a biochemical recurrence with a prostate-specific antigen (PSA) measured at 10 ng/mL. A PET/CT scan with "®F-PSMA 1007 showed
significant uptake at the prostate apex (SUV__=12.9), indicating local recurrence (Figure A arrow). In addition, multiple hypermetabolic osseous lesions
were identified in the sternum (SUV__=4.2) and L3 (SUV__=4.7), suggesting osseous metastasis. However, several hypermetabolic foci were also
noted on the MIP in the abdominopelvic region (Figure A) raising initial concerns about potential involvement of lumbar-aortic lymph nodes due to
the moderate to intensive uptake. These findings were attributed to active aortic calcifications (SUV__=3.3-19.5) (Figures B and C arrows). This aspect
was assessed by an abdominopelvic magnetic resonance imaging (MRI), which did not reveal any suspicious lymphadenopathy in the lumbo-aortic
region. Additionally, an assessment of calcium-phosphorus balance showed a slightly elevated calcium at 110 mg/dL (normal value: 90-105 mg/dL),
while renal function remained normal.

The application of ®F-PSMA-1007 PET/CT in imaging of PCa has significantly improved the detection of PSA relapse and metastasis, especially in
patients with high-risk disease (1-2). However, false-positive findings may occur in several cases. Indeed, PSMA is highly expressed in the neovasculature
of tumors, both benign and malignant. It plays a regulatory role in both angiogenesis and the expression of vascular growth factors, which are crucial
for tumor growth and metastasis (3). This expression is absent in endothelial cells of normal tissues but present in endothelial cells of tumors, leading to
PSMA ligand uptake. This allows for the detection of tumor neovasculature in lesions, which can be problematic in non-prostatic tumors, where false-
positive findings may occur due to enhanced blood flow and angiogenesis associated with tumor growth. Additionally, inflammation and infection
can lead to PSMA expression in immune cells, although the precise mechanisms are not fully understood. Inflammatory conditions, particularly those
associated with tissue remodeling and neovascularization, can increase the availability of PSMA ligands at the inflamed site (4). Increased vascular
permeability and regional blood flow at sites of infection or inflammation can facilitate PSMA ligand uptake, resulting in false-positive findings on
PET scans (5). Galiza et al. (5) demonstrated that increased blood flow in inflammatory tissues can lead to misinterpretation of PSMA-PET scans. The
uptake of PSMA ligands by calcified vascular structures, such as those in the aorta, can mimic the appearance of malignant lesions on PET scans. Active
aortic calcifications can result in elevated SUV__ values, as seen in our patient, leading to a mistaken impression of metastatic disease (4). Such findings
can be particularly misleading in elderly patients, who are more likely to have atherosclerotic changes and vascular calcifications. Islam et al. (6) further
reinforce the importance of recognizing this limitation in PSMA PET/CT imaging. They recommend integrating other imaging modalities, such as CT
or MR, to better characterize ambiguous findings on PET/CT scans. By combining these modalities, clinicians can achieve a more accurate diagnosis,
minimizing the risk of false-positive interpretations that could lead to unnecessary biopsies or other invasive procedures.
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