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Abstract
Prostate cancer usually metastasizes to regional lymph nodes and bone. Laryngeal cartilage 
metastases are very rare and only few cases have been published so far describing thyroid cartilage 
metastatic lesions from prostate cancer. Here, we describe 5 cases of carcinoma prostate, 3 staging 
and 2 follow‑up, where 68Ga-prostate-specific membrane antigen positron emission tomography/
computed tomography (PET/CT) scan revealed multiple skeletal lesions along with thyroid cartilage 
metastasis. Initially, laryngeal cartilage metastases remain asymptomatic and in later stages patients 
present with symptoms. These metastatic lesions to thyroid cartilage are rare entities and can often 
easily be missed on conventional imaging. PET‑CT imaging has overcome this diagnostic problem 
due to its ability to provide for both anatomical and functional imaging.
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Introduction
Prostate cancer is primarily a disease 
of the elderly with majority of patients 
presenting with age above 65 years.[1] It is 
the most common cancer in men worldwide 
and fifth most common cancer overall. 
Most metastatic prostate cancer patients 
present with high serum prostate-specific 
antigen (PSA) levels and often metastases 
occur at sites such as pelvic lymph 
nodes (LNs), bones, lungs, and liver in 
advanced cases. In literature, very few 
cases have been described of metastatic 
lesions from prostate carcinoma to thyroid 
cartilage. Here, we describe 5 cases with 
rare presentation of metastatic lesions 
to thyroid cartilage detected on 68Ga 
prostate-specific membrane antigen (PSMA) 
positron emission tomography/computed 
tomography (PET/CT) scan.

Case Reports
The salient features of all 5 cases are 
described in Table 1.

Case 1

A  65-year-old male patient, recently 
diagnosed case of carcinoma prostate 

gland, was referred for staging whole body 
68Ga‑PSMA PET/CT scan. Anterior and 
lateral maximal intensity projection (MIP) 
[Figure 1a and b] images revealed multiple 
PSMA avid lesions. Axial CT and fused 
PET/CT images [Figure 1c‑f] in bone and 
soft‑tissue window showed PSMA avid 
sclerotic lesions in the bilateral laminae of 
the thyroid cartilage. Axial CT and fused 
PET/CT images [Figure 1g and h] also 
showed PSMA avid primary lesion in the 
prostate gland.

Case 2

A 92‑year‑old male, recently diagnosed case 
of carcinoma prostate gland was referred for 
staging 68Ga‑PSMA PET/CT scan. Anterior 
and lateral MIP [Figure 2a and b] image 
showed multiple PSMA avid lesions. Axial 
CT and fused PET/CT images [Figure 2c‑f] 
in bone and soft‑tissue window showed 
PSMA avid sclerotic lesion in the left 
lamina of the thyroid cartilage. Axial CT 
and fused PET/CT images [Figure 2g and h] 
also showed PSMA avid primary lesion in 
the prostate gland.

Case 3

A 54‑year‑old male patient, recently 
diagnosed case of carcinoma prostate 
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gland, was referred for staging 68Ga‑PSMA PET/CT 
scan. Anterior and lateral MIP [Figure 3a and b] images 
showed multiple PSMA avid lesions. Axial CT and fused 

PET/CT images [Figure 3c‑f] in bone and soft‑tissue 
window showed PSMA avid subtle sclerotic lesion in the 
right lamina of the thyroid cartilage. Axial CT and fused 

Table 1: Clinical and imaging details of patients
Age 

(years)
History Scan findings Thyroid cartilage lesions findings

Case 1 65 Staging scan, serum PSA >100 ng/
mL, Gleason’s score 4+5=9

PSMA avid lesions in primary prostate 
gland and metastatic abdominal and pelvic 
lymph nodes, lung lesions and sclerotic 
skeletal lesions

PSMA avid sclerotic lesions in both 
laminas of the thyroid cartilage (more 
in right lamina) with SUVmax of 8.7

Case 2 92 Staging scan, serum PSA 3983.85 ng/
mL, Gleason’s score 4+5=9

PSMA avid lesions in primary prostate 
gland and metastatic abdominal and pelvic 
lymph nodes and sclerotic skeletal lesions

PSMA avid sclerotic lesion in the 
left lamina of the thyroid cartilage 
posteriorly with associated soft‑tissue 
component with SUVmax of 40.0

Case 3 54 Staging scan, serum PSA 210 ng/mL, 
Gleason’s score 4+4=8

PSMA avid lesions in primary prostate 
gland and metastatic left cervical, left 
supraclavicular, abdominal and pelvic 
lymph nodes and sclerotic skeletal lesions

PSMA avid subtle sclerotic lesion in 
the right lamina of the thyroid cartilage 
posteriorly with SUVmax of 21.1

Case 4 72 Follow‑up case of carcinoma prostate 
gland, on Injection Denosumab and 
hormonal therapy, being evaluated for 
rising serum PSA levels, with recent 
value of 411 ng/mL

PSMA avid lesions in primary prostate 
gland and metastatic mildly PSMA avid 
liver lesions, left adrenal gland lesion, and 
sclerotic skeletal lesions

PSMA avid mixed lytic‑sclerotic 
lesion in the left lamina of the thyroid 
cartilage with SUVmax of 8.8

Case 5 69 Follow up case of carcinoma prostate 
gland, on hormonal therapy, being 
evaluated for rising serum PSA levels 
with recent value of 180 ng/ml

PSMA avid lesions in primary prostate 
gland and metastatic liver lesions, 
abdominal lymph nodes and skeletal lesions

PSMA avid sclerotic lesion in the 
right lamina of thyroid cartilage with 
SUVmax of 11.6

PSA: Prostate-specific antigen, SUVmax: Maximum standardized uptake values, PSMA: Prostate-specific membrane antigen

Figure 1: 68Ga‑prostate‑specific membrane antigen positron emission tomography/computed tomography scan, anterior and lateral maximal intensity 
projection (a and b) suggestive of multiple prostate‑specific membrane antigen avid lesions. Axial computed tomography and fused positron emission 
tomography/computed  tomography  images  (c‑f)  showing  prostate‑specific membrane  antigen  avid  lesions  in  the  thyroid  cartilage  and multiple 
prostate‑specific membrane antigen avid sclerotic skeletal metastases. Axial computed tomography and fused positron emission tomography/computed 
tomography images (g and h) showing prostate‑specific membrane antigen avid primary lesion in the prostate gland
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Figure 3: 68Ga‑prostate‑specific membrane antigen positron emission tomography/computed tomography scan, anterior and lateral maximal intensity 
projection (a and b) image showing extensive prostate‑specific membrane antigen avid metastatic lesions. Axial computed tomography and fused positron 
emission tomography/computed tomography images (c‑f) showing prostate‑specific membrane antigen avid lesion in the right lamina of the thyroid cartilage 
posteriorly. Axial computed tomography and fused positron emission tomography/computed tomography images (g and h) showing prostate‑specific 
membrane antigen avid primary lesion in the prostate gland and multiple prostate‑specific membrane antigen avid sclerotic skeletal metastases
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Figure 2: 68Ga‑prostate‑specific membrane antigen positron emission tomography/computed tomography scan, anterior and lateral maximal intensity 
projection (a and b) image showing multiple prostate‑specific membrane antigen avid lesions. Axial computed tomography and fused positron emission 
tomography/computed tomography images (c‑f) showing prostate‑specific membrane antigen avid lesion in the left lamina of the thyroid cartilage posteriorly 
and few prostate‑specific membrane antigen avid sclerotic skeletal metastasis. Axial computed tomography and fused positron emission tomography/
computed tomography images (g and h) showing prostate‑specific membrane antigen avid primary lesion in the prostate gland
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PET/CT images [Figure 3g and h] also showed PSMA avid 
primary lesion in the prostate gland.

Case 4

A 72‑year‑old male patient, follow‑up case of carcinoma 
prostate gland, on injection denosumab and hormonal 
therapy, being evaluated for rising serum PSA levels, was 
referred for 68Ga‑PSMA PET/CT scan. Anterior and lateral 
MIP [Figure 4a and b] images showed multiple PSMA avid 
lesions. Axial CT and fused PET/CT images [Figure 4c‑f] 
in bone and soft‑tissue window showed PSMA avid mixed 
lytic‑sclerotic lesion in the left lamina of the thyroid cartilage 
with maximum standardized uptake values (SUVmax) of 8.8. 
Axial CT and fused PET/CT images [Figure 4g and h] also 
showed PSMA avid primary lesion in the prostate gland.

Case 5

A 69‑year‑old male patient, follow‑up case of carcinoma 
prostate gland, on hormonal therapy, being evaluated for 
rising serum PSA levels, was referred for 68Ga‑PSMA 
PET/CT scan. Anterior and lateral MIP [Figure 5a and 5b] 
images showed multiple PSMA avid lesions. Axial CT and 
fused PET/CT images [Figure 5c‑f] in bone and soft‑tissue 
window showed PSMA avid sclerotic lesion in the thyroid 
cartilage with SUVmax of 11.6. Axial CT and fused PET/
CT images  [Figure 5g‑h] also showed PSMA avid primary 
lesion in the prostate gland.

Discussion
Prostate cancer is mainly a disease of the elderly with 
majority of the cases occurring in men above 65 years of 
age. Prostate cancer is the most common cancer in men and 
is the second leading cause of cancer deaths among men.[2] 
PSMA is a Type II integral membrane glycoprotein with a 
large extracellular domain,[3] with increased expression in 
metastatic disease and disease recurrence. Accurate staging 
of prostate cancer is of high importance for treatment 
decisions and patient management. Prostate cancer most 
often spreads to LNs and bone, and high PSMA expression 
has been demonstrated in adenocarcinoma of the prostate 
and its metastatic sites.

Melanomas and hypernephromas have been found to be 
the most common tumors in case of laryngeal metastasis 
diagnosis, followed by breast, lung, and colon tumors.[4] 
Although prostate cancer can metastasize to any part of 
the body, thyroid cartilage metastases are extremely rare 
and only few reports are available in literature describing 
the same. Metastatic involvement of the larynx is very 
uncommon due to the absence of vessels within the 
cartilaginous tissue. The thyroid cartilage involvement 
is suggestive of poor prognosis as it means extensive 
metastases.[5] In case of advanced prostatic cancer, the 
ossified laryngeal cartilage can be affected, like any other 
bone of the skeleton. The tumor cells first metastasize to 

Figure 4: 68Ga‑prostate‑specific membrane antigen positron emission tomography/computed tomography scan, anterior and lateral maximal intensity 
projection (a and b) image suggestive of multiple PSMA avid metastatic lesions. Axial computed tomography and fused positron emission tomography/
computed tomography images (c‑f) showing prostate‑specific membrane antigen avid lesion in left lamina of the thyroid cartilage and few prostate‑specific 
membrane  antigen  avid  sclerotic  skeletal  lesions. Axial  computed  tomography  and  fused positron  emission  tomography/computed  tomography 
images (g and h) showing prostate‑specific membrane antigen avid primary lesion in the prostate gland and few prostate‑specific membrane antigen 
avid sclerotic skeletal lesions
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the hematopoietic tissue within the laryngeal cartilages, 
followed by local destruction and subsequent development 
of a perilaryngeal soft‑tissue mass.[5] The various symptoms 
with which the patient can present are hoarseness of 
voice, neck pain, or respiratory distress.[6] The first fully 
documented case was from an adenocarcinoma of the 
kidney.[7] The first case report describing thyroid cartilage 
metastasis from prostate cancer was published in 1954.[6] 
Few cases have been described in literature previously of 
metastasis to cartilages of larynx.[8‑12] The laryngeal 
metastases usually remain unnoticed and may or may not 
present with clinical symptoms. The same was seen in our 
series and none of the patient had any thyroid cartilage 
involvement symptoms and since multiple metastases were 
seen, the histopathological confirmation of the thyroid 
cartilage lesions was not done. Out of 5 patients discussed 
in our series, 3 had thyroid cartilage involvement in staging 
and only and in other 2 the metastatic lesions in thyroid 
cartilage were detected on follow‑up.

The CT characteristics features for detecting cartilage 
involvement by neoplastic lesion are sclerosis, erosion, 
lysis, and presence of extralaryngeal tissue. While sclerosis 
has high sensitivity (83%), it has low specificity (40% 
for thyroid cartilage).[13] Erosion or lysis are highly 
specific criteria (86–95%) for neoplastic cartilage disease, 
however, their sensitivity varies, as they occur in late 
course of disease. Magnetic resonance imaging has high 

sensitivity (89–95%) but lower specificity (74–84%) as 
compared to CT for the detection of cartilage invasion.[14] 
The recent fusion imaging PSMA PET/CT scan can help 
in staging carcinoma prostate and detecting common and 
uncommon sites of metastasis due to high sensitivity. This 
case series highlights the great potential of PSMA PET/CT 
in detecting anatomically occult lesions which would have 
been otherwise missed on conventional imaging.
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