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Imaging for the localisation of parathyroid adenomas is commonly 
performed to permit minimally invasive parathyroidectomy and also to 
detect ectopic adenomas. A plethora of modalities, techniques and 
radiotracers have been advocated, with over four thousand such imaging 
publications on PubMed. However, there will always be a problem 
localising very small adenomas, particularly if ‘ectopic’. Recently choline 
PET/CT has emerged as a sensitive technique, with a 2023 meta-analysis 
of 1716 patients showing a pooled patient-based sensitivity of 93.8% [1]. 
The technique appears to be of particular benefit following failed surgical 
exploration [2], regarded as the most difficult patients for which to provide 
a cure.

A 60-year-old man with persistent primary hyperparathyroidism following 
a failed surgical neck exploration, and persistent negative 99mTc-
SestaMIBI and 4D-CT scans, underwent 18FluoroEthylCholine-PET/CT 
with arterial and portal phase iv contrast on a GE Omni Legend PET/CT 
scanner. This revealed a sub-centimetre focus of increased uptake in the 
right lower pole of the thyroid, more conspicuous on the deep learning 
enhanced PET reconstruction [3,4] (a, coronal PET, axial PET/CT, all 
images SUV 0-6) than standard BSREM (Block Sequential Regularized 
Expectation Maximisation) PET reconstruction (b) with associated 
increase in SUVmax (maximum Standardised Uptake Value) from 3.1 to 
4.5. Histopathology from surgical re-exploration with a right 
hemithyroidectomy confirmed a 6mm parathyroid adenoma within the 
excised thyroid. Parathyroid hormone and calcium biochemistry were 
normalised at day 1, and 3 months, post-operatively.

Page 1 of 5 Manuscripts submitted to QJM: An International Journal of Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

© The Author(s) 2025. Published by Oxford University Press on behalf of the Association of Physicians. 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any 

medium, provided the original work is properly cited. 

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/advance-article/doi/10.1093/qjm
ed/hcaf057/8037853 by guest on 10 M

arch 2025

mailto:daniel.mcgowan@oncology.ox.ac.uk


This demonstrates the benefit of deep learning-based PET reconstruction 
image enhancement to reveal small foci of uptake. In this example, an 
elusive ectopic, intra-thyroidal parathyroid adenoma. Many such elusive 
adenomas are small and therefore challenging for imaging localisation. 
Intra-thyroidal, ectopic, parathyroid adenomas are particularly difficult to 
locate, suggested <1% of ectopic adenomas [5], and if completely 
embedded within the thyroid, are also invisible on surgical exploration, 
although some may be deep within a cleft or fold from the surface of the 
thyroid, described as a ‘boutonnière’ adenoma. This study also supports 
the European Association of Nuclear Medicine guidelines [6] which 
recommend that PET/CT localisation should be performed on a ‘scanner 
with the highest system sensitivity and reconstruction protocols optimized 
for small lesion detection’ and provides an insight into the benefits of 
current developments in PET image reconstruction.

Learning points for clinicians:
• Choline PET/CT is a sensitive technique for localising parathyroid 

adenomas, particularly ectopic adenomas
• Ectopic parathyroid adenomas may rarely be intra-thyroid 
• PET/CT image reconstruction can now be enhanced by deep learning, an 

AI (artificial intelligence) technique
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Acronyms

AI – artificial intelligence
BSREM – Block Sequential Regularized Expectation Maximisation
CT – computed tomography
PET – positron emission tomography
SUV – standardized uptake value
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