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Abstract
Background: 68Ga-PSMA-11 PET/CT is increasingly being used worldwide in prostate cancer patients. Accordingly,
there is a pressing need for educational resources on the proper interpretation criteria that need to be used,
including a deeper understanding on the pitfalls and variants that one can encounter with this new PET/CT
imaging modality. 68Ga-PSMA-11 PET/CT provides very accurate staging of disease in prostate cancer, superior to
what can be achieved with other standard imaging techniques. It has allowed the recognition of patterns of
metastatic disease in prostate cancer that perhaps were not fully determined.
Case presentation: We present three cases of patients with advanced metastatic prostate cancer imaged with
Ga-PSMA-11 PET/CT in which, in addition to widespread osseous metastatic disease, there is evidence of
unknown and unsuspected metastatic disease in the thyroid cartilage.
68

Conclusion: Although rare and unusual, it is helpful to consider the possibility of prostate carcinoma metastasizing
to the thyroid and cricoid cartilage, especially in prostate cancer patients with advanced widespread osseous
metastatic disease.
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Background
In 2016, there were an estimated 3,110,403 men living
with prostate cancer in the USA. Approximately 11.6%
of men will be diagnosed with prostate cancer at some
point during their lifetime. It is estimated that 191,930
new cases were diagnosed with 33,330 deaths from prostate cancer during 2020 in the USA [1]. Imaging plays
an important role in many aspects in the management
of this disease [2]. Since prostate-specific membrane
antigen (PSMA) is known to be overexpressed in most
prostate cancers, several radiolabeled ligands have been
and are currently being developed to image and treat
prostate cancer, using different isotopes and following
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the theragnostic approach. By far, the most frequently
used PSMA radiopharmaceutical is 68Ga-PSMA-11,
which provides highly accurate PET/CT imaging in
prostate cancer [3].
The three cases that we present illustrate that due to
the high sensitivity of 68Ga-PSMA-11 PET/CT imaging,
previously unrecognized metastatic sites can be more
easily detected. Cartilage metastases are rare due to the
poor vasculature of this tissue. Nevertheless, metastasis
to the thyroid cartilage has been previously reported in
patients with different neoplastic conditions such as
multiple myeloma [4], lung [5], and colon cancer [6].
Metastatic prostate cancer in the thyroid cartilage is also
very rare, with—to the best of our knowledge—only five
cases being described in the literature. However, at the
same time, until 68Ga-PSMA PET/CT imaging has
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become more routinely available, there were no wholebody imaging modalities sensitive enough to facilitate
the detection of disease in the thyroid cartilage, even in
present.

Cases presentation
Case 1

A 55-year-old Caucasian gentleman with castrateresistant prostate cancer was referred to our center for
radioligand therapy (RLT). He had radiation therapy for
prostate cancer 6 months before and started hormonal
therapy 2 months before and the last chemotherapy
cycle 1 month before the 68Ga-PSMA-11 PET/CT scan.
At the time of the 68Ga-PSMA-11 PET/CT scan, the
patient’s PSA was 1000 ng/ml, experiencing bone
aches and dysphagia. This case shows, in addition to
multiple osseous metastases, a well-defined lesion
with intense radiotracer uptake in the right side of
the thyroid cartilage most suspicious for a thyroid
cartilage metastasis (Fig. 1).
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Case 2

A 59-year-old Caucasian gentleman was diagnosed in
October 2018 with metastatic castrate-resistant poorly
differentiated prostate adenocarcinoma. The Gleason
score was 5 + 4 = 9. He started chemotherapy in December 2018 receiving 3 cycles, the last one in March 2019.
He was also treated with hormonal therapy in November
2018. A 68Ga-PSMA-11 PET/CT scan was performed in
March 2019 when the patient’s PSA was 11.1 ng/ml.
This case demonstrates the presence of focal uptake of
radiotracer on the right side of the thyroid cartilage and
multiple osseous metastases scattered throughout the
skeleton (Fig. 2). For a few months before the PET/CT
scan, the patient complained of painful swallowing.
Case 3

A 66-year-old Caucasian gentleman with castrateresistant prostate cancer, Gleason score 4 + 4 = 8, was
initially treated with radical prostatectomy followed by
radiation therapy a year later. Several years later, he was

Fig. 1 68Ga-PSMA-11 PET/CT scan images (CT image above, PET image in the middle, and fused images below) of a 55-year-old man with
castrate-resistant metastatic prostate cancer. The PSA at the time of the PET/CT scan was 1000 ng/ml. The axial, sagittal, and coronal images of
the neck show a very avid lesion (SUV = 12) in the right side of the thyroid cartilage (arrows). The maximum intensity projection (MIP) wholebody image depicts many other osseous metastatic lesions

Gaber et al. Egyptian Journal of Radiology and Nuclear Medicine

(2021) 52:134

Page 3 of 5

Fig. 2 68Ga-PSMA-11 PET/CT scan images (CT image above, PET image in the middle, and fused images below) of a 59-year-old man with
castrate-resistant metastatic prostate cancer. The PSA at the time of the scan was 11.1 ng/ml. The axial, sagittal, and coronal images of the neck
show a 68Ga-PSMA-11 avid lesion with an SUV = 3 (arrows) in the right side of the thyroid cartilage. The MIP whole-body image depicts other
progressive metastatic lesions

Fig. 3 68Ga-PSMA-11 PET/CT scan images (fused PET/CT images) of a 66-year-old man with castrate-resistant metastatic prostate cancer. The PSA
at the time of the scan was 973 ng/ml. The fused axial images of the neck show very avid lesions at both sides of the thyroid cartilage (yellow
arrows) and also on the left side of the cricoid cartilage (white arrow). MIP whole-body image shows multiple osseous metastatic lesions
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treated with chemotherapy, with the last cycle taking
place 6 months before the 68Ga-PSMA-11 PET/CT scan,
which was done as part of the initial work up for enrollment on a clinical trial of RLT. At the time of the PET/
CT scan, the patient’s PSA was 973 ng/ml. This case
demonstrates the presence of two foci of intense tracer
uptake on both sides of the thyroid cartilage, one single
focus of disease in the left side of the cricoid cartilage
and multiple osseous metastases (Fig. 3).

Discussion
Prostate cancer is considered the most common noncutaneous cancer in men in the USA. Moreover, it is
among the most commonly diagnosed cancers in many
developed countries and the second cause of cancer
death for men in the USA. Advanced metastatic prostate
cancer has a poor prognosis with survival times that
ranges from 1 to 3 years. The skeleton is the most common site for prostate cancer spread. More than 80% of
men who die from prostate cancer are identified with
bone metastases at the time of autopsy. In contrast to
many other cancers, prostate cancer predominantly
forms osteoblastic metastases. The axial skeleton and
proximal long bones are the most common sites of skeletal metastases. The typical routes of prostate cancer
spread are hematogenous and lymphatic and by direct
infiltration [7].
Thyroid cartilage malignant lesions are very rare; it accounts for 0.07 to 2% of laryngeal cancers with secondary tumors of the thyroid cartilage being extremely rare
[6, 8]. Primary lesions of the laryngeal cartilages are also
rare, with the most common being chondromas and
chondrosarcomas [9, 10].
Conventional computed tomography (CT) and magnetic resonance imaging (MRI) images demonstrate the
characteristic appearance of the large primary thyroid
cartilage malignant lesions; however, smaller lesions are
challenging to detect. High sensitivity and accuracy of
the combined PET/CT result from merging anatomic
with molecular image information. The molecular information available through PET provides the functional/
metabolic characteristics of anatomic abnormalities
(sometimes even on normal appearing anatomy) facilitating their characterization as malignant or benign.
Nowadays, available radioligand compounds such as
68
Ga-PSMA-11 provide a high sensitivity and fairly specific technique for imaging with PET/CT patients with
prostate cancer, with the capability—specially using the
newer digital PET/CT scanners—of detecting very small
lesions, often times located in anatomical structures that
can appear entirely normal on the CT component of the
study or even on a MRI scan. Therefore, with 68GaPSMA-11 whole-body PET/CT, it is possible to detect
small volume disease in otherwise normal appearing
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organs. Accordingly, this new imaging technique can
and does detect disease at unexpected or atypical sites
for metastatic spread, further expanding our understanding on the different possible metastatic sites and different unknown pathways of tumor spread. This is the case
for the metastatic disease in the thyroid cartilage.

Conclusion
As these three cases show, although rare and unusual, it
is important to consider the possibility of prostate carcinoma metastasizing to the thyroid and cricoid cartilage, especially in prostate cancer patients with advanced
widespread osseous metastatic disease.
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