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Abstract: A 78-year-old man with newly diagnosed high-risk prostate cancer underwent 68Ga-PSMA
PET/CT for primary staging. This showed a single, very intense PSMA uptake in the vertebral body
of Th2, without discrete morphological changes on low-dose CT. Thus, the patient was considered
oligometastatic and underwent MRI of the spine for stereotactic radiotherapy planning. MRI demon-
strated an atypical hemangioma in Th2. A bone algorithm CT scan confirmed the MRI findings. The
treatment was changed, and the patient underwent a prostatectomy with no concomitant therapy. At
three and six months after the prostatectomy, the patient had an unmeasurable PSA level, confirming
the benign etiology of the lesion.
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Abstract: A 78-year-old man with newly diagnosed high-risk prostate cancer underwent 68Ga-

PSMA PET/CT for primary staging. This showed a single, very intense PSMA uptake in the vertebral 

body of Th2, without discrete morphological changes on low-dose CT. Thus, the patient was con-

sidered oligometastatic and underwent MRI of the spine for stereotactic radiotherapy planning. MRI 

demonstrated an atypical hemangioma in Th2. A bone algorithm CT scan confirmed the MRI find-

ings. The treatment was changed, and the patient underwent a prostatectomy with no concomitant 

therapy. At three and six months after the prostatectomy, the patient had an unmeasurable PSA 

level, confirming the benign etiology of the lesion. 
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Figure 1. A 78-year-old patient with newly diagnosed high-risk prostate cancer (PCa), Gleason score 

9 (4 + 5), PSA 14 ng/mL, and cT1c, underwent 68Ga-PSMA (Prostate-Specific Membrane Antigen) 

PET/CT for primary staging. 68Ga-PSMA PET showed, in addition to a high focal uptake in the pros-

tate (SUVmax 11.9) (black arrow), an intense uptake in the second thoracic vertebra (Th2), as illus-

trated by the red arrow in the maximum intensity projection (A). A highly intense PSMA uptake 

(SUVmax 32.6) was observed in Th2 in the sagittal view of the PET image (B) with discrete but non-

characteristic morphologic changes on the corresponding low-dose, nonenhanced CT (C) and fused 

PET/CT images (D). The lesion was highly suspicious of a solitary bone metastasis, and the patient 

was considered oligometastatic owing to the known high diagnostic accuracy for the detection of 

bone metastases with very few false-positive findings [1–3]. 
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Figure 1. A 78-year-old patient with newly diagnosed high-risk prostate cancer (PCa), Gleason score
9 (4 + 5), PSA 14 ng/mL, and cT1c, underwent 68Ga-PSMA (Prostate-Specific Membrane Antigen)
PET/CT for primary staging. 68Ga-PSMA PET showed, in addition to a high focal uptake in the
prostate (SUVmax 11.9) (black arrow), an intense uptake in the second thoracic vertebra (Th2), as
illustrated by the red arrow in the maximum intensity projection (A). A highly intense PSMA uptake
(SUVmax 32.6) was observed in Th2 in the sagittal view of the PET image (B) with discrete but
non-characteristic morphologic changes on the corresponding low-dose, nonenhanced CT (C) and
fused PET/CT images (D). The lesion was highly suspicious of a solitary bone metastasis, and the
patient was considered oligometastatic owing to the known high diagnostic accuracy for the detection
of bone metastases with very few false-positive findings [1–3].
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Figure 2. The patient underwent MRI of the thoracic spine for stereotactic radiotherapy planning. 

Sagittal T1-weighted (A), sagittal T2-weighted Dixon water (B), axial T1-weighted (C), and axial T2-

weighted (D) non-contrast MRI images showed a well-defined, rounded lesion on the left side of 

the lower endplate of vertebra Th2, measuring 9 mm in diameter. The lesion was hyperintense on 

T2-weighted imaging and hypointense on T1-weighted imaging with a thin wall of high signal in-

tensity around the lesion (arrows), which could be compatible with an atypical vertebral hemangi-

oma (VH). While typical VHs present with high signal intensity in both T1- and T2-weighted se-

quences, atypical VHs are lipid-poor and have a greater vascular content. Therefore, they present 

with low signal intensity on T1-weighted images. Metastatic vertebral lesions may mimic the MR 

radiographic features of atypical VHs and are therefore considered as a main differential diagnosis 

[4,5]. To confirm the diagnosis of a VH, the patient underwent non-contrast CT using a bone algo-

rithm with 6 mm reconstruction in a plane perpendicular to the Th2 vertebral body. This showed 

numerous small, calcified dots in the axial (E) plane (circle), known as the “polka-dot-sign”, which 

is a classic characteristic of VHs [5,6]. These changes often present with a vertically striated appear-

ance in sagittal and coronal images, known as the “jail-bar” or “corduroy cloth” sign [6], but this 

feature was not clearly exhibited in this case. However, the sclerotic margin of the lesion in the 

sagittal (F) and coronal (G) images (arrows) is unlikely to be seen in a vertebral metastatic lesion. 

Consequently, the patient was deemed nonmetastatic and underwent robot-assisted radical prosta-

tectomy with extended lymph node dissection, with no concomitant treatment. Histopathology 

demonstrated pT3apN0, Gleason score 9 (4 + 5), and ISUP 5 [7] PCa. At the 3-month and the 6-month 

follow-up, PSA was <0.1 ng/dl, confirming no distant metastases. PSMA uptake in a VH has previ-

ously been demonstrated [8–10]; however, in the published cases, either the PSMA uptake was lower 

(SUV 7.0) [9] or still low [10] or the MRI had the distinct radiographic features of a typical VH [8]. It 

is noteworthy that PSMA-avid osseous hemangiomas are uncommonly reported outside the verte-

brae, with instances of biopsy-confirmed, intense uptake in iliac hemangioma [10] and mild uptake 

in calvarial hemangioma [11]. With the increasing use and guideline recommendation of PSMA 

PET/CT for the primary staging of PCa [12], the present case emphasizes the need for the careful 

evaluation and use of confirmatory imaging prior to the selection of treatment, including targeted 

treatment, for oligometastatic disease. 
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Figure 2. The patient underwent MRI of the thoracic spine for stereotactic radiotherapy planning.
Sagittal T1-weighted (A), sagittal T2-weighted Dixon water (B), axial T1-weighted (C), and axial
T2-weighted (D) non-contrast MRI images showed a well-defined, rounded lesion on the left side of
the lower endplate of vertebra Th2, measuring 9 mm in diameter. The lesion was hyperintense on T2-
weighted imaging and hypointense on T1-weighted imaging with a thin wall of high signal intensity
around the lesion (arrows), which could be compatible with an atypical vertebral hemangioma (VH).
While typical VHs present with high signal intensity in both T1- and T2-weighted sequences, atypical
VHs are lipid-poor and have a greater vascular content. Therefore, they present with low signal
intensity on T1-weighted images. Metastatic vertebral lesions may mimic the MR radiographic
features of atypical VHs and are therefore considered as a main differential diagnosis [4,5]. To
confirm the diagnosis of a VH, the patient underwent non-contrast CT using a bone algorithm with
6 mm reconstruction in a plane perpendicular to the Th2 vertebral body. This showed numerous
small, calcified dots in the axial (E) plane (circle), known as the “polka-dot-sign”, which is a classic
characteristic of VHs [5,6]. These changes often present with a vertically striated appearance in
sagittal and coronal images, known as the “jail-bar” or “corduroy cloth” sign [6], but this feature was
not clearly exhibited in this case. However, the sclerotic margin of the lesion in the sagittal (F) and
coronal (G) images (arrows) is unlikely to be seen in a vertebral metastatic lesion. Consequently,
the patient was deemed nonmetastatic and underwent robot-assisted radical prostatectomy with
extended lymph node dissection, with no concomitant treatment. Histopathology demonstrated
pT3apN0, Gleason score 9 (4 + 5), and ISUP 5 [7] PCa. At the 3-month and the 6-month follow-up,
PSA was <0.1 ng/dl, confirming no distant metastases. PSMA uptake in a VH has previously been
demonstrated [8–10]; however, in the published cases, either the PSMA uptake was lower (SUV
7.0) [9] or still low [10] or the MRI had the distinct radiographic features of a typical VH [8]. It is
noteworthy that PSMA-avid osseous hemangiomas are uncommonly reported outside the vertebrae,
with instances of biopsy-confirmed, intense uptake in iliac hemangioma [10] and mild uptake in
calvarial hemangioma [11]. With the increasing use and guideline recommendation of PSMA PET/CT
for the primary staging of PCa [12], the present case emphasizes the need for the careful evaluation
and use of confirmatory imaging prior to the selection of treatment, including targeted treatment, for
oligometastatic disease.

Author Contributions: Conceptualization, H.D.Z. and V.L.; investigation, F.G. and C.G.L.; writing—
original draft preparation, F.G. and C.G.L.; writing—review and editing, H.D.Z. and V.L. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from the subject involved in the study.



Diagnostics 2023, 13, 1730 3 of 3

Data Availability Statement: This article comprehensively presents all relevant data pertaining to
the subject under investigation. For any further inquiries or clarifications, the corresponding author
can be contacted.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Zacho, H.D.; Ravn, S.; Afshar-Oromieh, A.; Fledelius, J.; Ejlersen, J.A.; Petersen, L.J. Added value of (68)Ga-PSMA PET/CT for

the detection of bone metastases in patients with newly diagnosed prostate cancer and a previous (99m)Tc bone scintigraphy.
EJNMMI Res. 2020, 10, 31. [CrossRef] [PubMed]

2. Hofman, M.S.; Lawrentschuk, N.; Francis, R.J.; Tang, C.; Vela, I.; Thomas, P.; Rutherford, N.; Martin, J.M.; Frydenberg, M.; Shakher,
R.; et al. Prostate-specific membrane antigen PET-CT in patients with high-risk prostate cancer before curative-intent surgery or
radiotherapy (proPSMA): A prospective, randomised, multicentre study. Lancet 2020, 395, 1208–1216. [CrossRef] [PubMed]

3. Siva, S.; Udovicich, C.; Tran, B.; Zargar, H.; Murphy, D.G.; Hofman, M.S. Expanding the role of small-molecule PSMA ligands
beyond PET staging of prostate cancer. Nat. Rev. Urol. 2020, 17, 107–118. [CrossRef]

4. Gaudino, S.; Martucci, M.; Colantonio, R.; Lozupone, E.; Visconti, E.; Leone, A.; Colosimo, C. A systematic approach to vertebral
hemangioma. Skelet. Radiol. 2015, 44, 25–36. [CrossRef] [PubMed]

5. Morales, K.A.; Arevalo-Perez, J.; Peck, K.K.; Holodny, A.I.; Lis, E.; Karimi, S. Differentiating Atypical Hemangiomas and
Metastatic Vertebral Lesions: The Role of T1-Weighted Dynamic Contrast-Enhanced MRI. AJNR Am. J. Neuroradiol. 2018, 39,
968–973. [CrossRef] [PubMed]

6. Persaud, T. The polka-dot sign. Radiology 2008, 246, 980–981. [CrossRef] [PubMed]
7. Epstein, J.I.; Egevad, L.; Amin, M.B.; Delahunt, B.; Srigley, J.R.; Humphrey, P.A.; Grading, C. The 2014 International Society of

Urological Pathology (ISUP) Consensus Conference on Gleason Grading of Prostatic Carcinoma: Definition of Grading Patterns
and Proposal for a New Grading System. Am. J. Surg. Pathol. 2016, 40, 244–252. [CrossRef] [PubMed]

8. Artigas, C.; Otte, F.X.; Lemort, M.; van Velthoven, R.; Flamen, P. Vertebral Hemangioma Mimicking Bone Metastasis in 68Ga-PSMA
Ligand PET/CT. Clin. Nucl. Med. 2017, 42, 368–370. [CrossRef] [PubMed]

9. Probst, S.; Bladou, F.; Abikhzer, G. Extraosseous Extension of Aggressive Vertebral Hemangioma as a Potential Pitfall on
68Ga-PSMA PET/CT. Clin. Nucl. Med. 2017, 42, 624–625. [CrossRef]

10. De Galiza Barbosa, F.; Queiroz, M.A.; Nunes, R.F.; Costa, L.B.; Zaniboni, E.C.; Marin, J.F.G.; Cerri, G.G.; Buchpiguel, C.A.
Nonprostatic diseases on PSMA PET imaging: A spectrum of benign and malignant findings. Cancer Imaging 2020, 20, 23.
[CrossRef]

11. Moreau, A.; Marie, E.; Bonneville-Levard, A.; Basle, A.; Kryza, D. Skull vault hemangioma mimicking neoplastic lesion on
[(68)Ga]Ga-PSMA-11 PET/CT in a patient with glioblastoma: A case report. Radiol. Case Rep. 2020, 15, 2598–2601. [CrossRef]

12. Schaeffer, E.M.; Srinivas, S.; Adra, N.; An, Y.; Barocas, D.; Bitting, R.; Bryce, A.; Chapin, B.; Cheng, H.H.; D’Amico, A.V.; et al.
NCCN Guidelines(R) Insights: Prostate Cancer, Version 1.2023. J. Nat. Compr. Cancer Netw. 2022, 20, 1288–1298. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/s13550-020-00618-0
https://www.ncbi.nlm.nih.gov/pubmed/32270300
https://doi.org/10.1016/S0140-6736(20)30314-7
https://www.ncbi.nlm.nih.gov/pubmed/32209449
https://doi.org/10.1038/s41585-019-0272-5
https://doi.org/10.1007/s00256-014-2035-y
https://www.ncbi.nlm.nih.gov/pubmed/25348558
https://doi.org/10.3174/ajnr.A5630
https://www.ncbi.nlm.nih.gov/pubmed/29650780
https://doi.org/10.1148/radiol.2463050903
https://www.ncbi.nlm.nih.gov/pubmed/18309021
https://doi.org/10.1097/PAS.0000000000000530
https://www.ncbi.nlm.nih.gov/pubmed/26492179
https://doi.org/10.1097/RLU.0000000000001631
https://www.ncbi.nlm.nih.gov/pubmed/28319497
https://doi.org/10.1097/RLU.0000000000001731
https://doi.org/10.1186/s40644-020-00300-7
https://doi.org/10.1016/j.radcr.2020.10.005
https://doi.org/10.6004/jnccn.2022.0063

	References

