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Foreword  These guidelines mark the 30th anniversary of clinical positron emission tomography (PET) 
in the UK.

Since its introduction into the UK clinical practice in 1992 by Professor Michael Maisey, PET, 
followed by positron emission tomography-computed tomography (PET-CT), has become 
a key multimodality molecular imaging technique in the assessment of a wide range of 
medical conditions.

The Inter-Collegiate Standing Committee on Nuclear Medicine (ICSCNM) supported the 
development of PET-CT in the UK through several initiatives including the 2003 document, 
‘Positron emission tomography – A strategy for provision in the UK’ and the 2005 document 
‘PET-CT in the UK: A strategy for development and integration of a leading edge technology 
within routine clinical practice’.

The publication of the first version of ‘Evidence-based indications for the use of PET-CT 
in the United Kingdom’ in 2012 and its third edition in 2016, authored by Sally Barrington 
and Andrew Scarsbrook, provided a guide for the use of PET-CT in clinical practice and 
the evidence base on which this was founded. The first version was used to inform the 
commissioning of PET-CT services in the UK and beyond. Now in its fourth edition, the 
2022 document provides updated indications with key references underpinning the use of 
fluorodeoxyglucose (FDG) and non-FDG PET-CT tracers in malignant and non-malignant 
diseases in clinical practice.

The ICSCNM wishes to thank the multidisciplinary team of nuclear medicine (NM) 
physicians, radionuclide radiologists and oncologists for updating this invaluable reference 
guide.

Sabina Dizdarevic,

Chair of the Intercollegiate Standing Committee on Nuclear Medicine (ICSCNM) 

 



4Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Preface  A document prepared for the Intercollegiate Standing Committee on Nuclear Medicine, by 
members of The Royal College of Radiologists and the Royal College of Physicians.

Lead authors (for current edition):

Sabina Dizdarevic, Andrew Scarsbrook, Sally Barrington.

List of co-authors and contributors (for current edition) *:

Asim Afaq, Parthiban Arumugam, Tara Barwick, Clare Beadsmoore, Lorenzo Biassoni, 
Jamshed Bomanji, John Buscombe, Amarnath Challapalli, Greg Chambers, Gary Cook, 
Stephen Daw, Amy Eccles, Sameer Gangoli, Gopinath Gnanasegaran, Deepa Gopalan, 
Richard Graham, Prasad Guntur, Sai Han, Athar Haroon, Iain Lyburn, Sergejs Magers, 
Vanessa Morris, Shaunak Navalkissoor, Bob Philips, Eliana Reyes, Rebecca Roylance, 
Ananth Shankar, Nitasha Singh, Teresa Szyszko, Sharlini Varatharajah, Sobhan Vinjamuri, 
Stefan Vöö, Kshama Wechalekar, Zarni Win, Wai Lup Wong, Lyn Zimmo.

These guidelines comprise an up-to-date summary of relevant indications for the use of 
PET-CT, where there is good evidence that patients will benefit from improved disease 
assessment resulting in altered management and improved outcomes. This document 
supersedes the previous ‘Evidence-based indications for the use of PET-CT in the United 
Kingdom’ guidelines published by The Royal College of Radiologists in 2016. 

The document will be updated at regular intervals.

The indications are divided into oncological and non-oncological applications then body 
area/system. This list is not exhaustive and there are cases where PET-CT may be helpful in 
patients who have equivocal or definite abnormalities on other imaging where PET-CT may 
alter the management strategy if found to be ‘positive’ or ‘negative’; for example, radical or 
high-risk surgery. PET-CT would be appropriate in such patients at the discretion of the local 
Administration of Radioactive Substances Advisory Committee (ARSAC) licence holder as a 
problem-solving tool when other imaging modalities have been inconclusive.

General references

1. Hillner BE, Siegel BA, Liu D et al. Impact of Positron Emission Tomography/Computed Tomography 
and Positron Emission Tomography (PET) Alone on Expected Management of Patients with Cancer: 
Initial Results From the National Oncologic PET Registry. J Clin Oncol 2008; 26: 2155–2161.

2. Royal College of Radiologists (Great Britain). iRefer: Making the best use of clinical radiology. 7th ed. 
The Royal College of Radiologists: London, 2017.

3. U.S. Centers for Medicare & Medicaid Services. National Coverage Determination (NCD) - Positron 
Emission Tomography (PET) Scans. https://www.cms.gov/medicare-coverage-database/view/ncd.
aspx?ncdid=211 (accessed 2021-11-22).

4. Lynch C, Reguilon I, Langer DL et al. A comparative analysis: international variation in PET-CT service 
provision in oncology-an International Cancer Benchmarking Partnership study. Int J Qual Health Care 
2021; 33: mzaa166.1

*  For a more detailed list of authors and contributors, please refer to appendix ‘Authors and contributors’ on page 74.
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1 Indications for 
2-[18F]fluoro-2-deoxy-
D-glucose ([18F]
FDG) PET-CT

 Oncological applications

Braina

 § Assist in decision-making and target selection for biopsy by identifying the grade of 
malignancy where there is uncertainty on anatomical imaging.1,2 

 § Suspected relapse where magnetic resonance imaging (MRI) is equivocal to inform 
decisions regarding surgery or radiotherapy planning.3 

See below for alternative PET imaging with 11C-methionine or [18F]fluoroethyltyrosine (FET).

 § Assessment of suspected high-grade transformation in low-grade glioma.1,4 

 § To differentiate recurrent glioma from post-treatment effects when MRI is unhelpful.1,4,5 

 § Differentiation between glioma and primary central nervous system lymphoma limited 
to the brain in combination with MRI in highly selected cases.4 

 § Differentiation of cerebral tumour from atypical infection in immuno-compromised 
patients with indeterminate lesions on MRI/CT.6 

References

1. Chen W. Clinical applications of PET in brain tumors. J Nucl Med 2007; 48: 1468–1481.

2. Hillner BE, Siegel BA, Shields AF et al. Impact of dedicated brain PET on intended patient management 
in participants of the national oncologic PET Registry. Mol Imaging Biol 2011; 13: 161–165.

3. Van Laere K, Ceyssens S, Van Calenbergh F et al. Direct comparison of 18F-FDG and 11C-methionine 
PET in suspected recurrence of glioma: sensitivity, inter-observer variability and prognostic value. Eur J 
Nucl Med Mol Imaging 2005; 32: 39–51.

4. Quartuccio N, Laudicella R, Vento A et al. The Additional Value of 18F-FDG PET and MRI in Patients 
with Glioma: A Review of the Literature from 2015 to 2020. Diagnostics (Basel) 2020; 10: E357.

5. Gómez-Río M, Rodríguez-Fernández A, Ramos-Font C, López-Ramírez E, Llamas-Elvira JM. Diagnostic 
accuracy of 201Thallium-SPECT and 18F-FDG-PET in the clinical assessment of glioma recurrence. 
Eur J Nucl Med Mol Imaging 2008; 35: 966–975.

6. O’Doherty MJ, Barrington SF, Campbell M, Lowe J, Bradbeer CS. PET scanning and the human 
immunodeficiency virus-positive patient. J Nucl Med 1997; 38: 1575–1583.

2

a Emerging evidence for use of [18F]FDG PET in prognostication of treatment response in primary glioma including predicting MGMT (O6-methyl-
guanine-DNA methyltransferase) promoter methylation status as described in ‘Kong Z, Lin Y, Jiang C et al. 18F-FDG-PET-based Radiomics signature predicts 
MGMT promoter methylation status in primary diffuse glioma. Cancer Imaging 2019; 19: 58’.



6Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Head and neck tumours

 § Staging of patients where staging is difficult clinically; for example, where there is 
uncertainty on other imaging or equivocal findings that would preclude radical treatment.1-8 

 § Staging or restaging of patients with a high-risk of disseminated disease such 
as advanced loco-regional disease and primary sites with a high propensity for 
disseminated disease such as nasophayngeal and hypopharyngeal cancer.3-10 

 § To identify the primary site in patients presenting with metastatic squamous cell 
carcinoma in cervical lymph nodes, with no primary site identified on other imaging.7,11,12 

 § Response assessment three to six months’ post chemoradiotherapy in head and neck 
cancer with advanced locoregional or metastatic disease.7,8,13-17  a

 § To differentiate relapse from treatment effects in patients suspected to have tumour 
recurrence where MRI is uncertain or equivocal.7,8,13,15–17 

References

1. Rohde M, Dyrvig A-K, Johansen J et al. 18F-fluoro-deoxy-glucose-positron emission tomography/
computed tomography in diagnosis of head and neck squamous cell carcinoma: a systematic review 
and meta-analysis. Eur J Cancer Oxf Engl 1990 2014; 50: 2271–2279.

2. Kim SY, Roh J-L, Yeo N-K et al. Combined 18F-fluorodeoxyglucose-positron emission tomography and 
computed tomography as a primary screening method for detecting second primary cancers and 
distant metastases in patients with head and neck cancer. Ann Oncol Off J Eur Soc Med Oncol 2007; 
18: 1698–1703.

3. Krabbe CA, Pruim J, van der Laan BFAM, Rödiger LA, Roodenburg JLN. FDG-PET and detection 
of distant metastases and simultaneous tumors in head and neck squamous cell carcinoma: a 
comparison with chest radiography and chest CT. Oral Oncol 2009; 45: 234–240.

4. Kubicek GJ, Champ C, Fogh S et al. FDG-PET staging and importance of lymph node SUV in head and 
neck cancer. Head Neck Oncol 2010; 2: 19.

5. Lonneux M, Hamoir M, Reychler H et al. Positron emission tomography with [18F]fluorodeoxyglucose 
improves staging and patient management in patients with head and neck squamous cell carcinoma: 
a multicenter prospective study. J Clin Oncol Off J Am Soc Clin Oncol 2010; 28: 1190–1195.

6.  Scott AM, Gunawardana DH, Bartholomeusz D, Ramshaw JE, Lin P. PET changes management and 
improves prognostic stratification in patients with head and neck cancer: results of a multicenter 
prospective study. J Nucl Med Off Publ Soc Nucl Med 2008; 49: 1593–1600.

7. The National Institute for Health and Care Excellence. Cancer of the upper aerodigestive tract: 
assessment and management in people aged 16 and over. 2016. https://www.nice.org.uk/guidance/
ng36 (accessed 2021-11-22).

8. Wong WL. PET-CT for Staging and Detection of Recurrence of Head and Neck Cancer. Semin Nucl 
Med 2021; 51: 13–25.

9. Cacicedo J, Fernandez I, Del Hoyo O et al. Should PET/CT be implemented in the routine imaging 
work-up of locally advanced head and neck squamous cell carcinoma? A prospective analysis. Eur J 
Nucl Med Mol Imaging 2015; 42: 1378–1389.

10. Senft A, de Bree R, Hoekstra OS et al. Screening for distant metastases in head and neck cancer 
patients by chest CT or whole body FDG-PET: A prospective multicenter trial. Radiother Oncol 2008; 
87: 221–229.3

a  Baseline PET-CT may be required in this group of patients as chemoradiotherapy is typically used for their treatment. 
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11. Zhu L, Wang N. 18F-fluorodeoxyglucose positron emission tomography-computed tomography as a 
diagnostic tool in patients with cervical nodal metastases of unknown primary site: a meta-analysis. 
Surg Oncol 2013; 22: 190–194.

12. Smith KA, Dort JC, Hall SF, Rudmik L. Cost-effectiveness of positron emission tomography-CT in the 
evaluation of cancer of unknown primary of the head and neck. Head Neck 2015; 37: 1781–1787.

13. Porceddu SV, Pryor DI, Burmeister E et al. Results of a prospective study of positron emission 
tomography-directed management of residual nodal abnormalities in node-positive head and neck 
cancer after definitive radiotherapy with or without systemic therapy. Head Neck 2011; 33: 1675–1682.

14. Yao M, Smith RB, Hoffman HT et al. Clinical significance of postradiotherapy [18F]-fluorodeoxyglucose 
positron emission tomography imaging in management of head-and-neck cancer-a long-term 
outcome report. Int J Radiat Oncol Biol Phys 2009; 74: 9–14.

15. Shah K, Te Marvelde L, Collins M et al. Safety and cost analysis of an (18)FDG-PET-CT response based 
follow-up strategy for head and neck cancers treated with primary radiation or chemoradiation. Oral 
Oncol 2015; 51: 529–535.

16. Sheikhbahaei S, Taghipour M, Ahmad R et al. Diagnostic Accuracy of Follow-Up FDG PET or PET/CT 
in Patients With Head and Neck Cancer After Definitive Treatment: A Systematic Review and Meta-
Analysis. AJR Am J Roentgenol 2015; 205: 629–639.

17. Mehanna H, Wong W-L, McConkey CC et al. PET-CT Surveillance versus Neck Dissection in Advanced 
Head and Neck Cancer. N Engl J Med 2016; 374: 1444–1454.
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Thyroid carcinoma

 § Assessment of patients with elevated thyroglobulin levels and negative iodine 
scintigraphy with suspected recurrent disease.1-3 

 § To evaluate disease in treated medullary thyroid carcinoma associated with elevated 
calcitonin levels with equivocal or normal cross-sectional imaging, bone and 
octreotide scintigraphy.1,4 

See below for alternative PET imaging with Gallium-68 [68Ga]Ga-DOTA-TATE (DOTA-TATE), [68Ga]Ga-
DOTA-1-NaI3- octreotide (DOTA-NOC) or [68Ga]Ga-DOTA-octreotide (DOTA-TOC).

 § Monitor response to tyrosine kinase inhibitor (TKI) therapy in patients with FDG-avid 
and non-iodine-avid disease.5-7 

 § Evaluation of anaplastic thyroid cancer in highly selected cases based on a 
multidisciplinary decision where impact on clinical management is expected.8-11 

References

1. Abraham T, Schöder H. Thyroid cancer--indications and opportunities for positron emission 
tomography/computed tomography imaging. Semin Nucl Med 2011; 41: 121–138.

2. Caetano R, Bastos CRG, de Oliveira IAG et al. Accuracy of positron emission tomography and positron 
emission tomography-CT in the detection of differentiated thyroid cancer recurrence with negative 
(131) I whole-body scan results: A meta-analysis. Head Neck 2016; 38: 316–327.

3. Haugen BR, Alexander EK, Bible KC et al. 2015 American Thyroid Association Management Guidelines 
for Adult Patients with Thyroid Nodules and Differentiated Thyroid Cancer: The American Thyroid 
Association Guidelines Task Force on Thyroid Nodules and Differentiated Thyroid Cancer. Thyroid 
2016; 26: 1–133.

4. Giovanella L, Treglia G, Iakovou I, Mihailovic J, Verburg FA, Luster M. EANM practice guideline for PET/
CT imaging in medullary thyroid carcinoma. Eur J Nucl Med Mol Imaging 2020; 47: 61–77.

5. Ahmaddy F, Burgard C, Beyer L et al. 18F-FDG-PET/CT in Patients with Advanced, Radioiodine 
Refractory Thyroid Cancer Treated with Lenvatinib. Cancers (Basel) 2021; 13: 317.

6. Valerio L, Guidoccio F, Giani C et al. [18F]-FDG-PET/CT Correlates With the Response of Radiorefractory 
Thyroid Cancer to Lenvatinib and Patient Survival. J Clin Endocrinol Metab 2021; 106: 2355–2366.

7. Ferrari C, Santo G, Ruta R et al. Early Predictive Response to Multi-Tyrosine Kinase Inhibitors in 
Advanced Refractory Radioactive-Iodine Differentiated Thyroid Cancer: A New Challenge for [18F]
FDG PET/CT. Diagnostics (Basel) 2021; 11: 1417.

8. Khan N, Oriuchi N, Higuchi T, Endo K. Review of fluorine-18-2-fluoro-2-deoxy-D-glucose positron 
emission tomography (FDG-PET) in the follow-up of medullary and anaplastic thyroid carcinomas. 
Cancer Control 2005; 12: 254–260.

9. Bogsrud TV, Karantanis D, Nathan MA et al. 18F-FDG PET in the management of patients with 
anaplastic thyroid carcinoma. Thyroid 2008; 18: 713–719.

10. Poisson T, Deandreis D, Leboulleux S et al. 18F-fluorodeoxyglucose positron emission tomography and 
computed tomography in anaplastic thyroid cancer. Eur J Nucl Med Mol Imaging 2010; 37: 2277–2285.

11. Kim HJ, Chang H-S, Ryu YH. Prognostic Role of Pre-Treatment [18F]FDG PET/CT in Patients with 
Anaplastic Thyroid Cancer. Cancers (Basel) 2021; 13: 4228.
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Lung carcinoma

 § Staging of patients considered for radical treatment of non-small cell lung cancer.1,4,9,10 

 – Specifically, National Institute of Clinical Excellence (NICE) guidelines 2019 
recommend PET-CT is used for intrathoracic lymph node staging in patients who 
could potentially have treatment with curative intent, such as those with a low 
probability of nodal malignancy (lymph nodes below 10 millimetre (mm) maximum 
short axis on CT) or in patients with enlarged intrathoracic lymph nodes (lymph 
nodes greater than or equal to 10 mm short axis on CT), and for confirming the 
presence of isolated distant metastases/synchronous tumours.3,13 

 § Characterisation of a solid solitary pulmonary nodule with an initial risk of malignancy 
of >10% (Brock model) where the nodule size is greater than local PET-CT detection 
threshold (8–10 mm) below which the influence of the partial volume effect is 
substantial and precludes adequate sensitivity.2,5,6,7,9,15 

 – Especially in the case of failed biopsy, a technically difficult biopsy or where there is 
a significant risk of a pneumothorax in patients with medical co-morbidities.

 – Smaller nodules in the upper lobes may be considered after multidisciplinary team 
(MDT) discussion or discussion with the local ARSAC licence holder if biopsy and/
or CT follow-up are not appropriate.

 § Assessment of response to chemotherapy and/or radiation treatment in selected 
patients who have had an apparently very good response on conventional imaging and 
surgery is being considered.8 

 § Assessment of suspected disease recurrence:

 – To differentiate between treatment effects and recurrent cancer.8,11 

 § Staging of patients with small-cell lung cancer with limited disease on CT being 
considered for radical therapy.12,14 

References

1. Antoch G, Stattaus J, Nemat AT et al. Non-small cell lung cancer: dual-modality PET/CT in preoperative 
staging. Radiology 2003; 229: 526–533.

2. Bryant AS, Cerfolio RJ. The maximum standardized uptake values on integrated FDG-PET/CT is useful 
in differentiating benign from malignant pulmonary nodules. Ann Thorac Surg 2006; 82: 1016–1020.

3. Cerfolio RJ, Bryant AS, Eloubeidi MA. Routine mediastinoscopy and esophageal ultrasound fine-
needle aspiration in patients with non-small cell lung cancer who are clinically N2 negative: a 
prospective study. Chest 2006; 130: 1791–1795.

4. Lardinois D, Weder W, Hany TF et al. Staging of non-small-cell lung cancer with integrated positron-
emission tomography and computed tomography. N Engl J Med 2003; 348: 2500–2507.

5. Gould MK, Maclean CC, Kuschner WG, Rydzak CE, Owens DK. Accuracy of positron emission 
tomography for diagnosis of pulmonary nodules and mass lesions: a meta-analysis. JAMA 2001; 285: 
914–924.

6. Baldwin DR, Callister MEJ, Guideline Development Group. The British Thoracic Society guidelines on 
the investigation and management of pulmonary nodules. Thorax 2015; 70: 794–798.

7. McWilliams A, Tammemagi MC, Mayo JR et al. Probability of cancer in pulmonary nodules detected on 
first screening CT. N Engl J Med 2013; 369: 910–919.

8. Keidar Z, Haim N, Guralnik L et al. PET/CT using 18F-FDG in suspected lung cancer recurrence: 
diagnostic value and impact on patient management. J Nucl Med 2004; 45: 1640–1646.
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9. Shon IH, O’Doherty MJ, Maisey MN. Positron emission tomography in lung cancer. Semin Nucl Med 
2002; 32: 240–271.

10. Toloza EM, Harpole L, McCrory DC. Noninvasive staging of non-small cell lung cancer: a review of the 
current evidence. Chest 2003; 123: 137S-146S.

11. He Y-Q, Gong H-L, Deng Y-F, Li W-M. Diagnostic efficacy of PET and PET/CT for recurrent lung cancer: 
a meta-analysis. Acta Radiol 2014; 55: 309–317.

12. Lu Y-Y, Chen J-H, Liang J-A, Chu S, Lin W-Y, Kao C-H. 18F-FDG PET or PET/CT for detecting extensive 
disease in small-cell lung cancer: a systematic review and meta-analysis. Nucl Med Commun 2014; 
35: 697–703.

13. The National Institute for Health and Care Excellence. Lung cancer: diagnosis and management. 
2019. https://www.nice.org.uk/guidance/ng122 (accessed 2021-11-22).

14. Martucci F, Pascale M, Valli MC et al. Impact of 18F-FDG PET/CT in Staging Patients With Small Cell 
Lung Cancer: A Systematic Review and Meta-Analysis. Front Med (Lausanne) 2019; 6: 336.

15. Weir-McCall JR, Harris S, Miles KA et al. Impact of solitary pulmonary nodule size on qualitative and 
quantitative assessment using 18F-fluorodeoxyglucose PET/CT: the SPUTNIK trial. Eur J Nucl Med 
Mol Imaging 2021; 48: 1560–1569.
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Pleural malignancy

 § To guide biopsy in patients with suspected pleural malignancy with pleural thickening.

 – FDG is less likely to be useful in patients presenting with a pleural effusion only or 
with a history of previous pleurodesis.1-4 a 

 § To exclude extra-thoracic disease in proven mesothelioma in patients considered for 
multimodality treatment including radical surgery/decortication.2,5,6 

 § Response assessment to therapy where there is uncertainty on conventional imaging.2,7,8 

References

1. Porcel JM, Hernández P, Martínez-Alonso M, Bielsa S, Salud A. Accuracy of fluorodeoxyglucose-PET 
imaging for differentiating benign from malignant pleural effusions: a meta-analysis. Chest 2015; 147: 
502–512.

2. Kitajima K, Doi H, Kuribayashi K. Present and future roles of FDG-PET/CT imaging in the management 
of malignant pleural mesothelioma. Jpn J Radiol 2016; 34: 537–547.

3. Pinelli V, Roca E, Lucchini S et al. Positron Emission Tomography/Computed Tomography for the 
Pleural Staging of Malignant Pleural Mesothelioma: How Accurate Is It? Respiration 2015; 89: 
558–564.

4. Treglia G, Sadeghi R, Annunziata S et al. Diagnostic accuracy of 18F-FDG-PET and PET/CT in the 
differential diagnosis between malignant and benign pleural lesions: a systematic review and meta-
analysis. Acad Radiol 2014; 21: 11–20.

5. Flores RM. The role of PET in the surgical management of malignant pleural mesothelioma. Lung 
Cancer 2005; 49 (Suppl 1): S27-32.

6. Truong MT, Marom EM, Erasmus JJ. Preoperative evaluation of patients with malignant pleural 
mesothelioma: role of integrated CT-PET imaging. J Thorac Imaging 2006; 21: 146–153.

7. Niccoli Asabella A, Di Palo A, Altini C et al. 18F-FDG PET/CT in therapy response and in predicting 
responders or non-responders in malignant pleural mesothelioma patients, by using semi-quantitative 
mRECIST and EORTC criteria. Hell J Nucl Med 2018; 21: 191–197.

8. Kitajima K, Maruyama M, Yokoyama H et al. Response to Immune Checkpoint Inhibitor Therapy in 
Patients with Unresectable Recurrent Malignant Pleural Mesothelioma Shown by FDG-PET and CT. 
Cancers (Basel) 2021; 13: 1098.

4

a FDG PET-CT may demonstrate false positive appearances in patients with history of pleurodesis, however, in this clinical context FDG PET-CT 
may still be useful for assessment of potential mediastinal lymph node involvement, peritoneal extension of disease and in cases of progressive pleural 
disease suspected on CT.
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Thymic tumours

 § Staging of patients considered for surgical resection.1 

 § Assessment of indeterminate thymic lesions if being considered for radical treatment.2-4 

 § Response assessment to therapy where there is uncertainty on conventional imaging.5 

References

1. Benveniste MFK, Moran CA, Mawlawi O et al. FDG PET-CT aids in the preoperative assessment of 
patients with newly diagnosed thymic epithelial malignancies. J Thorac Oncol 2013; 8: 502–510.

2. Nakagawa K, Takahashi S, Endo M, Ohde Y, Kurihara H, Terauchi T. Can 18F-FDG PET predict the 
grade of malignancy in thymic epithelial tumors? An evaluation of only resected tumors. Cancer 
Manag Res 2017; 9: 761–768.

3. Hephzibah J, Shanthly N, Oommen R. Diagnostic Utility of PET CT in Thymic Tumours with Emphasis 
on 68Ga-DOTATATE PET CT in Thymic Neuroendocrine Tumour - Experience at a Tertiary Level 
Hospital in India. J Clin Diagn Res 2014; 8: QC01-03.

4. Lee J, Cho YS, Kim J, Shim YM, Lee K-H, Choi JY. Prognostic Significance of Metabolic Parameters by 
18F-FDG PET/CT in Thymic Epithelial Tumors. Cancers (Basel) 2021; 13: 712.

5. Segreto S, Fonti R, Ottaviano M et al. Evaluation of metabolic response with 18F-FDG PET-CT in 
patients with advanced or recurrent thymic epithelial tumors. Cancer Imaging 2017; 17: 10.
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Breast tumours

Indeterminate or equivocal breast lesions

 § In case of an FDG-avid intramammary incidental abnormality on a FDG PET-CT scan 
(performed for reasons other than breast cancer), it is recommended to evaluate on 
further investigations to exclude breast cancer, including correlation with dedicated 
breast imaging and, not infrequently, histological confirmation.1 

Primary staging

 § To be performed when standard staging imaging studies are equivocal or suspicious 
(problem-solving)2-4,* and particularly when required to guide management decisions 
such as pre-operative systemic therapy.4,‡ 

 § Staging of inflammatory or non-inflammatory locally advanced breast cancers (LABC) – 
instead of and not in addition to CT scan and bone scan.3, ** 

 § Replacing or complementing standard staging imaging studies in high-risk patients, 
such as patients with:3,  

 – High tumour burden:***

 – Large tumours (e.g. > 5 cm, T3) and/or;

 – Clinically positive axillary nodes (cN+);

 – Aggressive tumour biology, e.g. triple-negative breast carcinoma;†

 – Clinical signs, symptoms or laboratory values suggesting the presence of 
metastases.

 § To identify occult primary breast cancers in a highly selected group of patients with 
proven lymph nodal (particularly axillary) or distant metastatic disease but undetected 
lesions on dedicated breast imaging.5-10 

 § Replacing standard staging imaging studies in patients with proven or suspected 
allergy to CT or MRI contrast agents. 

Notes: 
* FDG PET-CT is less informative in cases of lobular cancers and low-grade tumour;2 

**For the purpose of these recommendations, LABC means inoperable, non-metastatic 
locally advanced breast cancer; 

***In the initial staging, FDG PET-CT imaging has been suggested in patients with clinical 
stage IIA (T1N1 or T2N0) and strongly recommended in patients with clinical stage >=IIB 
breast cancer, and is better when performed before surgery;

†Other aggressive breast cancer phenotypes which are known to be FDG-avid include 
grade 3 ductal cancer, high Ki67, ER/PR-negative, luminal B cancers.11-15 

‡Bone scan or sodium fluoride PET-CT may not be needed if FDG PET-CT is performed.4
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Recurrence assessment

 § To be performed in patients in which standard imaging studies are equivocal or 
suspicious of recurrent disease (problem-solving).2-4, *, **

 § For restaging of patients with confirmed locoregional recurrence or clinical suspicion 
of relapsed disease (e.g. chest wall tenderness, elevated tumour markers*** and so on) 
equivocal on standard imaging.16,17

 § Differentiation of treatment-induced brachial plexopathy from tumour infiltration in 
symptomatic patients with an equivocal or normal MRI.

 § Replacing standard restaging imaging studies in patients with proven or suspected 
allergy to CT or MRI contrast agents. 

Notes: 
*When feasible/available, FDG PET-CT could be performed with a high-resolution 
diagnostic, contrast-enhanced CT, according to the imaging pathway algorithms of 
individual institutions;4 

**Bone scan or sodium fluoride PET-CT may not be needed if FDG PET-CT is performed 
and clearly indicates bone metastases; 

***Elevated CA-125, CEA or CA 15-3 markers;17

Response to treatment

 § For early evaluation of response to neoadjuvant therapy, particularly in triple negative or 
Her2+ disease.4,*

 § Assessing response to systemic treatment, as clinically indicated, particularly in 
patients whose disease is not well demonstrated using other diagnostic techniques 
(for example, bone metastases)4 or in complex patients with multisystemic disease (for 
identifying differential response and guide clinical management).*

Note:
* Baseline FDG PET-CT is recommended.
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Oesophageal and oesophago-gastric junction cancers

 § For staging/re-staging patients with oesophageal or oesophago-gastric carcinoma, 
particularly if considered at risk of metastases, suitable for radical treatment, including 
patients who have received neo-adjuvant treatment.1-8,*, **, ***, †

 § Evaluation of suspected recurrence of oesophago-gastric tumours when other imaging 
is negative or equivocal.1,3-8,‡ 

 § For radiotherapy planning/volume delineation of oesophageal and oesophago-gastric 
junction cancers.1,3 

 § To evaluate response assessment after primary treatment in patients with oesophageal 
or oesophago-gastric junction cancers.1,3,9-14 

Notes: 
*FDG PET-CT outperforms morphological imaging for the detection of distant metastases 
in oesophageal cancer; 4-8 

**FDG PET-CT performs well and better than morphological imaging, in detecting regional 
or distant lymph node involvement;4,6,8,15-18 

***FDG PET-CT evaluation could be reserved for patients with no evidence of M1 disease 
on CT;1 

†Review of CT and FDG PET-CT scans prior EUS is recommended to become familiar with 
the nodal distribution for FNA biopsy;1 

‡FDG PET-CT shows a good sensitivity for the diagnosis of recurrent disease, but lacks 
specificity, which means that histological proof of local FDG-avidity appears necessary.4-8 
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Gastric cancer

 § To identify primary gastric tumours in case of equivocal findings on conventional 
imaging for patients which are eligible for radical treatment.1,*,** 

 § For staging and re-staging of confirmed gastric cancer if there is a curative 
treatment intent.1-4* 

 § Assessment of suspected relapsed or disease progression in patients who are 
candidates for further chemotherapy or radiotherapy.1 

 § To identify recurrent disease in gastric bed, near anastomoses or stumps.2,*** 

 § For treatment response assessment (particularly in cases of renal insufficiency or 
allergy to CT contrast).2,5 

Notes: 
* FDG PET-CT may be less informative in patients with mucinous or diffuse/non-intestinal 
types tumours1; 

** Baseline clinical staging FDG PET-CT evaluation is recommended in >T1 suspected 
disease, particularly if nodal and/or metastatic disease is equivocal on initial CT 
chest+abdomen+pelvis imaging.1-3 

*** Although CT chest+abdomen+pelvis with oral and IV contrast is the preferred imaging 
for follow-up/surveillance of patients with p stage II/III or yp stage I-III (treated with 
neoadjuvant ± adjuvant chemotherapy), FDG PET-CT can be considered in addition or 
replacing the CT, as above.2 
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Gastrointestinal stromal tumours

 § Staging prior to treatment in patients who are likely to require systemic therapy.1,2 

 § Response assessment to systemic therapy.1,3 

 § Early treatment response (six to eight weeks) to imatinib.4 
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Hepatopancreatobiliary disease

Pancreatic cancer

 § Staging of patients with localised pancreatic cancer on CT before they have surgery, 
radiotherapy or systemic therapy to help in planning appropriate treatment.1-8 

 § Suspected recurrence of pancreatic cancer, where cross-sectional imaging is equivocal 
or negative, taking into consideration that up to 30% of pancreatic adenocarcinomas 
may not be FDG avid.2,4,6,8,9 

 § Diagnosis of primary pancreatic cancer when other imaging is non-diagnostic.6 

Hepatocellular carcinoma 

 § Suspected recurrence of hepatocellular carcinoma (HCC), where cross-sectional 
imaging is equivocal or negative, taking into consideration that that up to 50% of HCC 
may not be FDG avid.10 

 § Identification of poor prognosis HCC.11-13 

 § Predicting probability of early recurrence after liver transplantation for HCC.13 

Other tracers (e.g., 18F-choline/11C-choline, 11C-acetate) can be useful in imaging HCC. See 
section Choline PET for other tumours for more details.
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Gallbladder cancer

 § Pre-operative staging.1,2 

References

1. Ramos-Font C, Gómez-Rio M, Rodríguez-Fernández A, Jiménez-Heffernan A, Sánchez Sánchez R, 
Llamas-Elvira JM. Ability of FDG-PET/CT in the detection of gallbladder cancer. J Surg Oncol 2014; 
109: 218–224.

2. Goel S, Aggarwal A, Iqbal A, Gupta M, Rao A, Singh S. 18-FDG PET-CT should be included in 
preoperative staging of gall bladder cancer. Eur J Surg Oncol 2020; 46: 1711–1716.



22Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Colorectal carcinoma

 § Staging of patients with synchronous metastases at presentation suitable for 
resection or patients with equivocal findings on other imaging; for example, 
pulmonary or liver lesions.1-4,6 

 § Restaging of patients with recurrence being considered for radical treatment and/or 
invasive targeted techniques (for example, metastatectomy/selective internal radiation 
therapy [SIRT]).1,5,6 

 § Assessment of treatment response in patients with rectal carcinoma post (chemo)
radiotherapy with indeterminate findings on other imaging.7-9 

 § Evaluation of indeterminate pre-sacral masses post-treatment.7-9 

 § Assessment of treatment response following targeted therapy (ablative techniques 
for liver or lung metastases, selective internal radiotherapy for liver metastases) in 
metastatic colorectal carcinoma when findings on other imaging are inconclusive.10,11 

 § PET-CT follow up after liver metastasis ablation.12-14 

 § Detection of recurrence in patients with rising tumour markers and/or clinical suspicion 
of recurrence with normal or equivocal findings on other imaging.15 

 § Monitoring metabolic response in patients with metastatic colorectal cancer being 
treated with oral multikinase and immune checkpoint inhibitors.16 
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Anal carcinoma

 § For staging in patients with T2-T4 anal tumours suitable for radical treatment.1,2,4,6-9 

 § For re-staging/re-assessment in patients treated with radical chemoradiotherapy.1-5,7,8 

References

1. Nguyen BT, Joon DL, Khoo V et al. Assessing the impact of FDG-PET in the management of anal 
cancer. Radiother Oncol 2008; 87: 376–382.

2. Jones M, Hruby G, Solomon M, Rutherford N, Martin J. The Role of FDG-PET in the Initial Staging and 
Response Assessment of Anal Cancer: A Systematic Review and Meta-analysis. Ann Surg Oncol 2015; 
22: 3574–3581.

3. Goldman KE, White EC, Rao AR, Kaptein JS, Lien WW. Posttreatment FDG-PET-CT response is 
predictive of tumor progression and survival in anal carcinoma. Pract Radiat Oncol 2016; 6: e149–
e154.

4. Teagle AR, Gilbert DC, Jones JR, Burkill GJ, McKinna F, Dizdarevic S. Negative 18F-FDG-PET-CT may 
exclude residual or recurrent disease in anal cancer. Nucl Med Commun 2016; 37: 1038–1045.

5. Houard C, Pinaquy J-B, Mesguich C et al. Role of 18F-FDG PET/CT in Posttreatment Evaluation of Anal 
Carcinoma. J Nucl Med 2017; 58: 1414–1420.

6. Mahmud A, Poon R, Jonker D. PET imaging in anal canal cancer: a systematic review and meta-
analysis. Br J Radiol 2017; 90: 20170370.

7. Geh I, Gollins S, Renehan A et al. Association of Coloproctology of Great Britain & Ireland (ACPGBI): 
Guidelines for the Management of Cancer of the Colon, Rectum and Anus (2017) - Anal Cancer. 
Colorectal Dis 2017; 19 (Suppl 1): 82–97.

8. Benson AB, Venook AP, Al-Hawary MM et al. Anal Carcinoma, Version 2.2018, NCCN Clinical Practice 
Guidelines in Oncology. J Natl Compr Canc Netw 2018; 16: 852–871.

9. Stewart DB, Gaertner WB, Glasgow SC et al. The American Society of Colon and Rectal Surgeons 
Clinical Practice Guidelines for Anal Squamous Cell Cancers (Revised 2018). Dis Colon Rectum 2018; 
61: 755–774.



25Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Urological malignancy

Renal cancer

 § Assessment of metastatic renal or ureteric carcinoma in staging and restaging of extra-
renal or extra-ureteric disease in selected cases with equivocal imaging (recognising 
that ~ 50% of renal cell carcinomas may not be FDG-avid and that the radiotracer is 
excreted into the urinary tract, however, it’s useful in cases when disease is FDG-avid 
and for potential problem solving).1,2,4-6,8 

 § Assessment of disease recurrence within the nephrectomy bed.2,3,5,7 

 § Monitoring response to treatment if previously FDG-avid metastatic disease.2,4,5 
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Bladder cancer 

 § Staging – In the setting of proven muscle invasive bladder cancer or high-risk non-
muscle-invasive bladder cancer before radical treatment if there are indeterminate 
findings on CT or MRI, or a high-risk of metastatic disease (e.g., T3b disease).3-5,7,9-12 

 § Re-staging following treatment or in suspected extra-vesical recurrence (nodal or 
visceral).1 3,5,6,8,12 

References

1. Güney İB, Küçüker KA, İzol V, Kibar M. The role and effect of FDG-PET/CT on patient management and 
restaging of bladder carcinoma. Turk J Urol 2019; 45: 423–430.

2. Zattoni F, Incerti E, Dal Moro F et al. 18F-FDG PET/CT and Urothelial Carcinoma: Impact on 
Management and Prognosis-A Multicenter Retrospective Study. Cancers (Basel) 2019; 11: E700.

3. Chakraborty D, Mittal BR, Kashyap R et al. Role of fluorodeoxyglucose positron emission tomography/
computed tomography in diagnostic evaluation of carcinoma urinary bladder: comparison with 
computed tomography. World J Nucl Med 2014; 13: 34–39.

4. The National Institute for Health and Care Excellence. Bladder cancer: diagnosis and management. 
2015. https://www.nice.org.uk/guidance/ng2 (accessed 2021-11-22).

5. Girard A, Vila Reyes H, Shaish H et al. The Role of 18F-FDG PET/CT in Guiding Precision Medicine for 
Invasive Bladder Carcinoma. Front Oncol 2020; 10: 565086.

6. Kitajima K, Yamamoto S, Fukushima K et al. FDG-PET/CT as a post-treatment restaging tool in 
urothelial carcinoma: Comparison with contrast-enhanced CT. Eur J Radiol 2016; 85: 593–598.

7. Mertens LS, Fioole-Bruining A, Vegt E, Vogel WV, van Rhijn BW, Horenblas S. Impact of (18) 
F-fluorodeoxyglucose (FDG)-positron-emission tomography/computed tomography (PET/CT) on 
management of patients with carcinoma invading bladder muscle. BJU Int 2013; 112: 729–734.

8. Zattoni F, Incerti E, Colicchia M et al. Comparison between the diagnostic accuracies of 
18F-fluorodeoxyglucose positron emission tomography/computed tomography and conventional 
imaging in recurrent urothelial carcinomas: a retrospective, multicenter study. Abdom Radiol (NY) 
2018; 43: 2391–2399.

9. Goodfellow H, Viney Z, Hughes P et al. Role of fluorodeoxyglucose positron emission tomography 
(FDG PET)-computed tomography (CT) in the staging of bladder cancer. BJU Int 2014; 114: 389–395.

10. Girard A, Rouanne M, Taconet S et al. Integrated analysis of 18F-FDG PET/CT improves preoperative 
lymph node staging for patients with invasive bladder cancer. Eur Radiol 2019; 29: 4286–4293.

11. Apolo AB, Riches J, Schöder H et al. Clinical value of fluorine-18 2-fluoro-2-deoxy-D-glucose positron 
emission tomography/computed tomography in bladder cancer. J Clin Oncol 2010; 28: 3973–3978.

12. Lodde M, Lacombe L, Friede J, Morin F, Saourine A, Fradet Y. Evaluation of fluorodeoxyglucose 
positron-emission tomography with computed tomography for staging of urothelial carcinoma. BJU Int 
2010; 106: 658–663.



27Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Prostate malignancy

 § Positive FDG PET is a poor prognostic marker in prostate malignancy and can be used 
in combination with multitracer imaging (e.g., prostate-specific membrane antigen 
(PSMA) tracer imaging, DOTATATE, Na[18F]F) in highly selected patients based on MDT 
approach.1-3 

See below for alternative PET imaging with non-FDG tracers in prostate malignancy.
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Testicular malignancy

 § In selected cases of primary staging of testicular germ cell tumours with equivocal 
findings on conventional work-up.1,2 

 § Assessment of recurrent disease in seminoma patients with elevated or rising tumour 
markers and equivocal or normal anatomical imaging.3-8 

 § Post chemotherapy assessment of residual masses in patients with metastatic 
seminoma (note high NPV especially for masses > 3 cm but false positives can occur 
secondary to inflammation and desmoplastic reaction so ideally perform at least eight 
weeks post chemotherapy).3-8 
Note for non-seminomatous germ cell tumours, teratomas have variable, low or no FDG uptake, so 
FDG PET is not reliable to distinguish disease versus fibrosis or necrosis.
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Penile carcinoma

 § Staging of high-risk penile carcinoma.1-4 
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Gynaecological malignancy

 § Staging of patients with locally advanced cervical cancer being considered for 
radical chemoradiotherapy.1-4 

 § Response assessment of locally advanced cervical cancer after chemoradiotherapy if 
felt clinically warranted.1-4 

 § Suspected recurrence of vulval, endometrial or cervical carcinoma when other imaging 
is equivocal.5 

 § Staging or restaging of patients with vulval or uterine (cervix/endometrium) carcinoma 
considered for exenterative surgery.6 

 § Detection of tumour in selected patients with ovarian carcinoma who have rising CA125 
levels and equivocal or negative imaging.7 

 § Staging of high-risk endometrial cancer with equivocal findings on conventional 
work-up.8,9 
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Lymphoma

 § Staging and restaging of FDG-avid lymphoma (including indolent lymphoma and 
post-transplant lymphoproliferative disorder (PTLD) in patients being for considered for 
active treatment.1-11 

 § Response assessment using Deauville criteria and Lugano classification.1,4-8,12-24 Semi-
quantitative evaluation should be performed using iterative reconstruction rather than 
advanced reconstructions employing point spread function compensation or penalised 
likelihood reconstruction.25 

 § In cases where there is a high index of clinical suspicion for high grade transformation 
to identify a suitable biopsy site in low grade lymphoma. Re-biopsy is not required prior 
to immunochemotherapy based on standardised uptake value (SUV) alone.1,26 

 § Evaluation of suspected relapse for FDG-avid lymphomas in symptomatic patients. 
Surveillance imaging is not recommended.1,7,27-29 

 § Prior to bone marrow transplant to assess remission status and residual volume of 
disease and suitability for transplant.1,5,30,31 
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Myelomaa 

 § Work-up of patients with newly diagnosed, relapsed or refractory multiple myeloma b,c .1-5 

 § Work-up of patients with a solitary extramedullary plasmacytoma, as well as in cases of 
solitary bone plasmacytoma if whole-body MRI is not available or contraindicated.5 

 § Distinguish between smouldering and active myeloma.1,5 

 § Monitor the effects of treatment.1,5-8 
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a According to the International Myeloma Working Group recommendations. 
b In accordance with NICE guidance on ‘Myeloma: diagnosis and management’ (NG35) for cases of suspected myeloma whole-body MRI is the 
preferred first-line imaging method, but for cases of already diagnosed myeloma, whole-body imaging with either CT, MRI or [18F]FDG PET-CT (depending 
on local availability) should be considered.
c Whole-body MRI is more sensitive than [18F]FDG PET-CT in the diagnosis of multiple myeloma before treatment, however, [18F]FDG PET-CT is 
more specific than whole-body MRI in detecting residual disease in treated patients.9,10 
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Skin tumours

 § Staging of patients with known disseminated melanoma to assess extent of disease 
prior to treatment.1-13 

 § To assess for distant disease in patients with melanoma when radical dissection is 
contemplated (nodal or metastatic disease).2 

 § To assess response to isolated limb infusion for malignant melanoma.13 

 § [18F]FDG PET-CT is a useful non-invasive tool in the work-up of locally advanced 
(unresectable) and metastatic Merkel cell carcinoma, providing information for initial 
staging, therapy response evaluation, and monitoring of recurrent disease.14-20 

 § To exclude systemic involvement in skin lymphomas and exclude large cell 
transformation in mycosis fungoides.21,22,23 

 § To exclude primary malignancy where dermatomyositis suspected to represent a 
paraneoplastic manifestation.24 

 § Response assessment to immunomodulatory therapy for melanoma.25,26 
Not indicated for early-stage patients who should undergo sentinel node biopsy.27 
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Musculoskeletal tumours

 § Staging of high-grade sarcomas (e.g., Ewing’s sarcoma, rhabdomyosarcoma, 
osteosarcoma), unless already proven to have metastatic disease.1–4 

 § In the pre-amputation setting of a high-grade sarcoma where detection of distant 
disease will alter the surgical management.5 

 § Staging of patients with metastatic sarcoma considered for liver or lung metastatectomy 
where anatomical imaging has not identified any extra-thoracic or extra-hepatic disease 
which would preclude surgery.1,6 

 § Treatment response assessment in high-grade sarcomas.1,2,7,8 

 § Follow-up assessment post surgical treatment (ie, operative bed surveillance for local 
recurrence), particularly in cases where metallic orthopaedic implants preclude or 
complicate conventional imaging.9 

 § Aid in differentiation of equivocal findings from conventional imaging in selected casesa.1,6 

 § Assessment of suspected malignant transformation within plexiform neurofibromas in 
patients with neurofibromatosis type 1, particularly with dual-time-point imagingb.10,11 6
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Neuroendocrine tumours

 § Staging or restaging (including pre-operative assessments) of selected patients with 
poorly differentiated neuroendocrine tumours (NETs) including phaeochromocytoma 
and paraganglioma (in particular those with succinate dehydrogenase mutations) 
prior to treatment with negative somatostatin receptor imaging with single photon 
techniques or [68Ga]Ga-DOTA-TOC or [68Ga]Ga-DOTA-TATE PET-CT.1-8 

 § Staging of well-differentiated neuroendocrine tumour with lesion(s) showing 
rapid progression.1-8 

 § Staging of well-differentiated neuroendocrine tumour with lesion(s) on cross-
sectional imaging that is negative on SSR imaging to evaluate for secondary 
pathology or dedifferentiation.1-8 

 § Identify patients who are unlikely to respond to 177Lu-DOTATATE therapy (ie, discordant 
lesions that are SSR negative and FDG positive).9-11 

 § Risk stratification of well-differentiated NETs for treatment planning.5,7,9,10-14 

 § Assessment of possible multifocal disease in patients with paraganglioma 
considered for surgery in combination with [68Ga]Ga-DOTA-TOC or [68Ga]Ga-DOTA-
TATE PET-CT.4,5,15 

 § Assessment of selected patients with adrenocortical carcinoma being considered for 
invasive treatment where cross-sectional imaging is inconclusive.16 
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Paraneoplastic syndromes

 § To detect an occult primary tumour in selected patients with non-metastatic 
manifestations of neoplastic disease when other imaging is negative or equivocal.1-8 
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Carcinoma of unknown primary

 § Detection of the primary site when imaging and histopathology has failed to show a 
primary site, where the site of tumour will influence choice of chemotherapy.1-5 
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Non-oncological applications

Neurological indications

Dementia and other neurodegenerative disordersa7

 § To assess progressive cognitive decline where Alzheimer’s dementia (AD) or 
frontotemporal dementia (FTD) are possible diagnoses if structural imaging (e.g., MRI, 
CT) has been inconclusive and clinical suspicion for dementia remains high, particularly 
in cases of early symptom onset or atypical presentation.1-8 

 § Aid differential diagnosis of dementia types (e.g, AD versus FTD) and subtypes based 
on disease-specific patterns of glucose hypometabolism with the understanding that 
diagnostic overlap may still persist.1, 3, 4, 6-11 

 § Monitor progression of neurodegenerative diseases in highly selected cases (e.g., 
borderline abnormal scans), as an adjunct to clinical evaluation and cognitive 
assessment tools b.1, 10 

 § Adjunct in differentiation of degenerative parkinsonism, particularly if associated with 
cognitive impairment in combination with dopamine transporter radionuclide imaging 
methods and/or 123I-metaiodobenzylguanidine (mIBG).12-17 

 § Consider when conventional neuroimaging (ie, MRI, CT) is inconclusive, but the clinical 
impression of an underlying neurodegenerative disorder warrants further assessment, 
namely in progressive speech disorders (e.g., primary progressive aphasia)6, differential 
diagnosis between depressive pseudo-dementia and neurodegeneration disorders6, 
HIV-associated neurocognitive disorder (HAND)18,19 and so on.

See below for amyloid imaging which may be helpful in highly selected patients with 
suspected dementia.
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Epilepsya8

 § Localisation of epileptogenic focus (especially when co-registered with MRIa), both in 
the paediatric and adult population.1-4 

 § Pre-surgical assessment of drug resistant focal epilepsy and complex partial seizures.3-8 
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Encephalitis

 § Diagnosis of autoimmune encephalitis and differentiation of its subtypes.1,2 
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Cardiological indicationsa 

 § Assessment of myocardial hibernation and viability in patients with ischaemic heart 
failure and poor left ventricular function being considered for revascularisation, usually in 
combination with perfusion imaging with sestamibi/tetrofosmin or ammonia/rubidium. 
Preparation with glucose loading and short-acting insulin titrated according to blood 
glucose level enhances FDG delivery to the chronically ischaemic myocardium.1,2

 – Cardiac Inflammation - The cardiological applications are increasing due to 
wider awareness and complex clinical scenarios in inflammation and infection 
imaging requirements. FDG PET-CT can provide important information that may 
not be evident on other non-invasive imaging techniques but requires specific 
pre-procedural preparation and careful interpretation9 with knowledge of possible 
artifacts in a multi-disciplinary team environment. 

To suppress normal physiological FDG uptake in normal myocardium specific 
dietary manipulation (high fat, no carbohydrate diet) for 12-24 hours and prolonged 
fast (12-18 hours) with or without Heparin before FDG scan is recommended 
whenever inflammation/infection in the myocardium is suspected.

 – Sarcoidosis diagnosis - FDG PET-CT aids in the diagnostic process of sarcoidosis, 
especially when conventional tests are inconclusive. In addition, FDG PET-CT 
reveals treatable active disease, particularly in heart, lungs and other extra-cardiac 
sites such as lymph nodes which help to get tissue diagnosis.3-5 This may be 
performed in combination with resting perfusion imaging to assess perfusion 
metabolism mismatch which is of prognostic importance in cardiac sarcoidosis. 
Important pre-requisites are exclusion of coronary artery disease.

 – Treatment Response – FDG PET with SUV quantitation and in conjunction with 
myocardial perfusion imaging is useful to detect myocardial inflammation and 
monitor progression of scar and inflammation and assess response to active 
immunosuppressive therapies in cardiac sarcoidosis.4 

 – Myocarditis - Assessment of suspected myocarditis in difficult cases where other 
modalities such as cardiac MRI are uncertain and where diagnosis is likely to 
impact patient management, e.g. viral, drug induced myocarditis.6 

 § Cardiac Infection 

 § Infective Endocarditis (IE) – PET-CT is a useful adjunctive diagnostic tool in the 
evaluation of diagnostically challenging cases of IE, particularly in prosthetic valve 
endocarditis.7,8 It also has the potential to detect clinically relevant extra-cardiac foci of 
infection, malignancy and other sources of inflammation leading to more appropriate 
treatment regimens and surgical intervention.8 

Caution must be exercised when interpreting [18F]FDG PET-CT results in patients who 
have recently undergone cardiac surgery, as a postoperative inflammatory response 
may result in non-specific FDG uptake in the immediate postoperative period. 
Furthermore, several pathological conditions can mimic the pattern of focally increased 
uptake that is typically observed in IE, such as active thrombi, soft atherosclerotic 
plaques, vasculitis, primary cardiac tumours and metastasis, post-surgical inflammation 
and foreign body reactions.

a PET-CT may also be helpful as a complementary imaging tool for assessment of cardiac masses and extra-cardiac involvement in cases of suspected 
rheumatological cardiac conditions, but evidence in this area is still evolving.
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Septic emboli appear as focal areas of FDG uptake and are typically located in the 
spleen, liver, lungs and kidneys. Uptake at the inter-vertebral disks and/or the vertebral 
bone (spondylodiscitis) suggests metastatic infection, which can also be observed in 
muscles and joints.

 § Cardiac Implantable device Infection - FDG PET-CT is useful to identify infection in 
generator pocket of pacemaker, defibrillator and left ventricular assist devices and its 
components.9,10,11 Diet and fasting are necessary when normal myocardial uptake is 
likely to interfere with interpretation or infection is suspected within the heart. Caution 
should be exercised in interpretation for about two months post implantation due to 
inflammatory response. Attenuation corrected and non-corrected images should be 
viewed concurrently.
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Vasculitis

 § Suspicion of vasculitis 

 – To determine the presence, extent and distribution of active extracranial disease in 
patients with suspected medium or large vessel vasculitis.1,4 * 

 – To exclude other pathological processes which could result in atypical clinical 
presentation mimicking vasculitis, such as infection, multisystemic inflammatory 
disease, malignancies and potential paraneoplatic phenomenon.5,6 

 – To confirm active extracranial vascular disease in patient with clinical suspicion 
of vasculitis in which conventional imaging (ultrasonography, CT angiography or 
magnetic resonance angiography) is negative or equivocal.1,2,4,*,** 

Notes: 
* Withdraw or delay of glucocorticoid (GC) therapy until after FDG PET-CT is suggested, 
unless there is risk of ischaemic complications, as in the case of GCA with temporal artery 
involvement. FDG PET-CT within 3 days after start of GC is suggested.

** Normal blood glucose levels during FDG PET-CT are desirable, but glucose levels below 
7 mmol/L (126 mg/dL) are preferable. 

 § Suspicion of vasculitis relapse (during glucocorticoid taper and/or 
immunosuppressive therapy)

In case of suspicion of vasculitis relapse (vasculitis-related inflammation of the aorta 
and/or its proximal branches), investigation with FDG PET-CT imaging should be 
considered.2 
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Infection and inflammatory disorders (excluding sarcoidosis and vasculitis) 

 § Specific indications where FDG PET-CT may offer advantages over other forms of 
imaging include the following: 

 – suspected implantable cardiac device related infection in selected cases provided 
sufficient time has elapsed since surgery;1-3

 – suspected central or peripheral vascular graft infection; 4-6, a10

 – bone and soft tissue infections in the feet of patients with diabetes mellitus;5,7

 – detection of focal site(s) of infection in immunocompromised patients;5,8

 – spinal infections;9

 – possible multi-resistant tuberculosis especially in HIV positive or otherwise 
immunocompromised patients;10-12

 – post-fracture osteomyelitis.5,13

 § For diagnosis and prognostication of idiopathic retroperitoneal fibrosis.14,15 

 § May be considered as a problem-solving tool in complex cases of autoimmune disease.16 
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Pyrexia of unknown origin

 § To identify the cause of pyrexia of unknown origin where conventional investigations 
have not revealed a source.1-10 
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The role of FDG in a range of malignancies is established, but there are limitations to 
using FDG for imaging some tumours. Non-FDG tracers can be used to image a limited 
number of tumours, which are important for patient care. The exceptions are the potential 
use of choline derivatives for imaging prostate cancer and the use of amyloid tracers for 
assessment of patients with cognitive impairment/dementia.

Fluorinated tracers can be produced in a regional cyclotron and transported, such as FDG 
and fluoro-choline. Generators that are used to produce radionuclides such as 68Ga can be 
purchased and the tracers produced in nuclear medicine department radiopharmacies. 
Other short-lived tracers such as 13N-ammonia and 11C-labelled compounds are produced 
in a cyclotron which needs to be on the same site as the scanner.

It is recognised that cyclotron and generator-produced tracers are available in a few 
specialist centres and that fluorinated tracers and generator-produced tracers may 
become more widely available. The rationale for using alternative tracers to FDG for these 
indications is highlighted in italics.

Indications for non-FDG tracers

Multitracer (PSMA and other relevant tracer) PET-CT imaging of prostate cancer

1. PET tracers

a. Prostate-specific membrane antigen (PSMA) tracers are considered the first-line 
PET tracer for prostate cancer.1 However, this may not be accessible at all sites in 
the UK. Radiolabelled fluciclovine and Choline may be used as an alternative as 
documented below:

b. There are several different types of PSMA being used for diagnostic evaluation of 
Prostate Cancer. Currently in the UK, this includes [68Ga]Ga-PSMA-11 (also known 
as [68Ga]Ga-HBED PSMA), [68Ga]Ga-THP-PSMA and [18F]PSMA-1007. Although the 
target is the same, each of these have slightly different imaging characteristics. For 
the purposes of this document, PSMA PET may refer to any of these types of PSMA 
agents.2 

c. There is only one type of fluciclovine PET tracer available for clinical use, [18F]fluciclovine. 
This has a different mechanism, protocol and imaging characteristics to the PSMA tracers. 
The uptake of [18F]fluciclovine is mediated by sodium-dependent (Na+) and independent 
(Na−) amino acid transport systems.3

d. Radiolabelled choline [18F (methyl or ethyl) or 11C5a] PET have similar physiological 
distribution pattern and cellular retention reflects activity of choline kinase (a rate 
limiting enzyme in the Kennedy pathway to generate cell membrane lipids).411

2. Biochemical relapse post radical prostatectomy3,5-13

Offer PET in patients with biochemical recurrence after radical prostatectomy and if the 
results will influence subsequent treatment decisions.

2.1 PSMA

 – Recommended if the PSA ≥ 0.2 ng/ml.

a 11C-choline is not excreted in urine and, therefore, is more suitable for imaging prostate cancer than 18F choline but has extremely limited availability. 

2 
Non-FDG tracers for 
clinical practice
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2.2 Fluciclovine

 – Fluciclovine is considered a suitable alternative PET tracer where PSMA is unavailable.

2.3 Radiolabelled Choline

 – Radiolabelled Choline is considered a suitable alternative PET tracer where 
PSMA is unavailable, if PSA levels are ≥ 1.0 ng/ml and the patient is not being 
considered for prostate bed RT. Sensitivity of Choline is very low with PSA levels 
<1.0 ng/ml, where prostate bed RT is more efficacious.  

It should be noted that there is evidence to suggest superior diagnostic performance 
of PSMA over fluciclovine for the detection of biochemically recurrent prostate cancer, 
although in some cases there may be potential benefit for evaluation of the prostatectomy 
bed (due to lack of urinary excretion/ bladder accumulation).14 There is no recommended 
threshold PSA value above which fluciclovine is favoured. A recent metanalysis of the 
performance of all PSMA radiotracers and [18F]fluciclovine in the setting of biochemical 
recurrence showed superior performance of PSMA radiotracers for patients with PSA 
values of 1.0-1.9 ng/ml.12 At lower levels of PSA the pooled detection rates were equivalent 
between PSMA and fluciclovine. It should be noted that there has been variation in imaging 
protocols which may have influenced image quality in some studies using fluciclovine.3 

PSMA is superior to choline in detection of recurrence.15 It has been reported that 
sequential imaging approach designed to limit 68Ga PSMA imaging to patients with 
negative choline scans resulted in high detection rates.16 68Ga PSMA PET-CT identified 
sites of recurrent disease in 43.8% of the patients with negative 18F-choline PET-CT scans.16

3. Detectable PSA post-prostatectomy 3,5,9,13,17

3.1 PSMA PET

May be performed in the setting of persistent elevation of PSA (≥ 0.2 ng/ml) post 
prostatectomy, to assess for residual or otherwise occult disease, not identified in the 
pre-operative setting. 

3.2 Fluciclovine

Fluciclovine is considered a suitable alternative PET tracer where PSMA is unavailable.

3.3 Radiolabelled choline 

Radiolabelled choline is considered a suitable alternative PET tracer where PSMA is 
unavailable, when PSA levels are ≥ 1.0 ng/ml.

4. Biochemical Relapse post radical prostatectomy and prostate bed radiotherapy 3,5,9,13,18 

Offer PET in patients with biochemical recurrence after surgery and salvage radiotherapy 
where there is intent for further salvage therapy (e.g., SABR).18

4.1 PSMA PET 

Recommended if the PSA ≥ 0.2ng/ml.

4.2 Fluciclovine

Fluciclovine is considered a suitable alternative PET tracer where PSMA is unavailable.

4.3 Radiolabelled choline 

Radiolabelled choline is considered a suitable alternative PET tracer where PSMA is 
unavailable, when PSA levels ≥ 1.0 ng/ml.
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5. Biochemical relapse post radical radiotherapy 5-7,11

5.1PSMA PET

Offer PSMA PET in patients with biochemical recurrence after radical radiotherapy/
brachytherapy (PSA nadir + 2 ng/ml) in patients fit for salvage local therapy (salvage 
prostatectomy. Note multi-parametric prostate MRI should be performed for local 
staging if PSMA PET shows no metastatic disease.

5.2 Fluciclovine

Fluciclovine is considered a suitable alternative PET tracer where PSMA is unavailable.

5.3 Radiolabelled choline 

Radiolabelled choline is considered a suitable alternative PET tracer where PSMA 
is unavailable. 

6. Non-metastatic castrate-resistant prostate cancer (nmCRPC) 

a. PET is not recommended routinely in patients with nmCRPC as the clinical benefit 
and impact on management in detecting metastases in disease thought to be non-
metastatic by conventional imaging remains unclear.19

7. Metastatic prostate cancer

a.  Patients being considered for 177Lu-labelled PSMA-ligand therapy, a PSMA PET 
should be performed. Consider paired [18F]FDG PET to optimise patient selection.20

b.  Increased [18F]FDG uptake seems to be more frequent in aggressive forms, aberrant 
histology (e.g., neuroendocrine), and advanced cases of metastatic castration-
resistant PCa (mCRPC).

8. Staging in high-risk prostate cancer 

8.1 Equivocal lesions: Consider PSMA PET in selected patients with equivocal lesions 
on baseline conventional staging investigations where management will be directly 
influenced by the PSMA result, after discussion in the MDT.5,21,22 It should be noted 
that no currently available PET tracer can replace lymph node dissection and 
histopathologic confirmation.23,24 [18F]fluciclovine or 18F/11C-radiolabelled choline 
may identify disease sites which were occult or equivocal on standard of care 
imaging. However, there is insufficient data to recommend the routine use in this setting.25 

8.2 Discordant biopsy or contraindications to biopsy: 26-28 

Consider PSMA PET in high-risk patients who have discordant biopsy results (ie, 
negative repeated biopsy, patient refusal, or contraindication to biopsy due to 
comorbidities) where exclusion of nodal or visceral metastatic disease is required. This 
includes patients with high clinical suspicion of occult metastatic disease provided 
decision has been made at MDT level. 26-28
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Choline (18F/11C-radiolabelled) PET in tumour imaging

Choline PET in parathyroid adenoma

 § For parathyroid gland localisation indications prior to surgery when, despite first line 
imaging (ultrasonography, sestamibi SPECT-CT, 4D-CT), the location of the parathyroid 
adenoma(s) cannot be confidently determineda.1-5 

 § In persistent (post surgery) / recurrent primary hyperparathyroidism (PHPT) when 
conventional imaging fails to localise parathyroid adenomab.5 

Note that 11C-methionine has been reported to have better sensitivity for localising 
parathyroid tumour than FDG in difficult cases.6  12
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Choline PET for other tumours

 § Assessment of patients with HCC being considered for transplant or other radical 
treatment where the results would directly influence patient management.1-4 

 § Delineation of brain tumours where 11C-methionine and [18F]fluoroethyltyrosine are not 
available and to guide biopsy.5 
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11C-metomidatea 

 § The diagnosis of adrenal Conn’s tumours pre-surgery.1 
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13

a Cyclotron-produced, short-lived tracer. 
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[82Rb]RbCl and 13N-ammonia in myocardial perfusion imaging14

 § While single-photon emission computed tomography (SPECTa) imaging continues to 
be the most widely available functional imaging modality in patients with suspected 
or known coronary artery disease (CAD), there is increasing use of perfusion PET as 
endorsed by the guidelines published by the American Society of Nuclear Cardiology 
and European Association of Nuclear Medicine and Molecular Imaging.1 4 Cardiac 
PET has significant advantages over SPECT – lower radiation burden to patients 
and staff, accurate attenuation correction, better diagnostic accuracy and the only 
modality that allows routine measurement of myocardial blood flow during stress 
and rest. Where there is access to perfusion PET, it is preferred to SPECT under the 
following clinical conditions:3

 – Previous poor quality SPECT images; equivocal other functional imaging or CT 
coronary angiography (CTCA); functional imaging results discordant with clinical 
assessment or coronary angiogram findings. 

 – Body characteristics where artefacts are likely to affect image quality, e.g., in high-
body mass patients where significant attenuation of the inferior and anterior walls 
limits assessment.

 – High-risk patients (e.g., significant CAD on coronary angiogram including left 
main or proximal epicardial disease, cardiac transplant vasculopathy, severe left 
ventricular dysfunction). 

 – In view of the lower radiation burden, young patients with established CAD or those 
with suspected CAD who cannot undergo non radiation functional imaging to 
exclude ischaemia.

 – Patients in who myocardial blood flow would be helpful to exclude multivessel 
disease causing ischaemia or patients with suspected microvascular dysfunction.

 – Assessment of perfusion in selected patients with coronary anomalies with 
congenital disease, after surgery and with Kawasaki’s disease.

13N-ammonia allows quantitative assessment of myocardial perfusion to be performed and 
is better used to assess disease in patients with balanced three vessel disease. Rubidium 
has improved image quality compared to technetium 99mTc and may be cost-effective 
compared to 99mTc when there is a large throughput of patients (around five cases per day 
Monday to Friday). 
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emission computed tomography (SPECT). 
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68Ga-labelled somatostatin receptor imaging ([68Ga]Ga-DOTA-TATE, [68Ga]Ga-DOTA-
NOC)a 15

Assessment of neuroendocrine tumours

 § Localisation of primary tumour in patients with known metastatic disease but 
unknown primary.1,2 

 – Selection of patients for somatostatin receptor-targeted peptide receptor 
radionuclide therapy PRRT of G1 and G2 neuroendocrine tumour, especially if 
negative on 111In or 99mTc somatostatin receptor imaging.3-22 

 § Staging of NETs before planned ‘curative’ surgery.1-22 

 § Evaluation of mass suggestive of NET not amenable to endoscopic or percutaneous 
biopsy (e.g., ileal lesion, hypervascular pancreatic mass, mesenteric mass).1-16,21,22 

 § Monitoring of NETs seen predominantly on SSTR PET though interval of scanning 
needs careful thought. For most patients a gap of 12 months between studies should 
be sufficient unless rapidly progressive or in active treatment phase or determining 
progression pre-PRRT.12 

 § Evaluation of patients with biochemical evidence and symptoms of NET without 
evidence on cross-sectional imaging and without prior histologic diagnosis of NET.1,2,12 

 § Imaging phaeochromocytomas and paragangliomas with succinate dehydrogenase 
(SADHD) mutation.23,24 

Imaging with [68Ga]Ga-DOTA-TATE should be undertaken after discussion with local or 
network specialist NET MDT and all subsequent scans should be discussed within that 
MDT to ensure optimal therapy options. 

Most NETs have low uptake of FDG; however, tracers that bind to somatostatin receptors, 
which are expressed by these tumours have high uptake. Somatostatin receptor (SSR) 
scintigraphy using SPECT tracers, for example 111In-octreotide, have been in clinical use for 
a number of years. Newer peptides labelled with 68Ga such as DOTATOC and DOTATATE 
show much higher affinity for NETs. Recently radionuclide treatments using SSR agents have 
resulted in improved quality of life and an 82% increase in progression free survival for patients 
with NETs and SSR imaging helps to select and manage patients for radionuclide therapy.
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In meningioma imaging

 § Meningioma delineation prior to resection and defining optimal radiotherapy target volume.1-3 
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[18F]fluorodopa imaging

In tumour assessment

 § To identify locoregional and/or distant metastases in medullary thyroid cancer.1-4 

 § For imaging of primary brain tumours of all grades of differentiation (for primary 
assessment, radiotherapy planning, diagnosis of tumour recurrence, therapy 
monitoring and assessment of prognosis).5-8 

 § For assessing suspected congenital hyperinsulinism and other hypoglycaemic syndromes.9-11 

 § In the assessment of pheocromocytoma/parangliomas.12,13 

 § In the assessment of selected cases of NETs.14,15 
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In movement disorders

 § Assessment of movement disorders.1 
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[18F]fluoridea bone imaging  16

 § Assessment of benign and malignant bone diseases in selected patients.1-7 

Sodium [ 18F]fluoride produces very high-quality images of the skeleton with high uptake 
in bone and rapid clearance from blood. [18F]fluoride has been evaluated against [ 99mTc]
Tc-MDP planar and SPECT imaging in patients with suspected or known metastatic bone 
disease. These studies show it to be more sensitive and specific than [ 99mTc]Tc-MDP 
scintigraphy, and the addition of CT increases further the specificity of the test.

Uptake times are shorter than conventional bone scintigraphy, 15-30 minutes versus three-
four hours, and imaging times are shorter 15-30 minutes versus 30-60 minutes suggesting 
that [18F]fluoride imaging for some patients with bone disease may be an appropriate use 
of PET-CT. 
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18F-labelled amyloid tracera (florbetapir, florbetaben, flutemetamol) brain imaging17

Amyloid PET imaging detects the presence of human amyloid deposition in the brain. 
A negative PET amyloid scan can reliably exclude amyloid pathology, as confirmed by 
histopathology.1-7 While presence of amyloid plaques is one of the defining pathological 
features of Alzheimer’s dementia (AD), it is not specific and can be present as part of the 
normal ageing process and in other clinical syndromes.8-10 Therefore, it is essential that 
this test is only used in patients who have been fully assessed by an expert clinician. It is 
considered that amyloid imaging cannot diagnose AD but can contribute to diagnosis in 
combination with clinical assessment and other factors and more importantly, can exclude 
AD type pathology. 

Amyloid brain PET is used according to the Appropriate Use Criteria (AUC), which were 
developed by the Society of Nuclear Medicine and Molecular Imaging and the Alzheimer’s 
Association.11,12 It is indicated in highly selected patients with cognitive impairment where 

 § AD is a possible diagnosis, but this remains uncertain after comprehensive evaluation 
by a dementia expert and conventional imaging work-upb and;

 § where knowledge of the presence or absence of amyloid is expected to increase 
diagnostic certainty and influence patient management. 

Inappropriate scenarios for use would include:

 § patients 65 years or older who meet standard definitions and tests for AD; 

 § where there is no clinical evidence of memory impairment (that is, as a screening tool); 

 § to assess the severity of dementia; 

 § in asymptomatic patients with a family history of dementia; 

 § for non-medical reasons such as pre-employment screening. 

There is now sufficient evidence to support the use of this technique in the scenarios 
defined above by the AUC, where the patient has persistent or progressive unexplained 
memory impairment not confirmed by standard medical tests, an unusual clinical 
presentation and/or an atypically early age of onset (usually defined as 65 years or less in 
age)11,13 

It has been demonstrated that the introduction of amyloid brain PET in the investigative 
pathway has led to significant change in management and diagnosis therefore reducing the 
need for additional diagnostic testing.14-17 These findings are even more pertinent with the 
recent regulatory approval of the disease modifying drug aducanumabc.18 
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[18F]fluoroethyltyrosine, [18F]fluciclovine and 11C-methioninea in brain tumoursb18

11C-methionine, [18F]fluoroethyltyrosine (FET) and [18F]fluciclovine are superior in defining 
the extent of tumour in low and intermediate grade gliomas compared to FDG which 
has limited use because of high uptake in normal brain. Uptake tends to occur in lower 
grade tumours with a better prognosis. Also, the low uptake in normal brain makes these 
agents ideal in finding small post-treatment recurrence and separating progression form 
pseudo-progression. 

 § Assessment of tumour grade and extent in some patients with glioma for staging target 
biopsy or plan treatment.1-9 

 § To differentiate between post-treatment progression and pseudo progression.10-12 

 § Identify the site of a pituitary adenoma pre-surgery or find post-surgical residual tumour 
(11C- methionine only).13-14 

 § Assessment of tumour grade.15-21 
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Oncological applicationsa19 

Hodgkin’s lymphoma

 § Baseline staging (routine).1,2,4,8

 § Interim response assessment after two cycles of OEPA (routine).1,2,17

 § End of treatment assessment (consider).17

 § Clinical suspicion of relapse (consider).17

Non-Hodgkin’s lymphoma

 § Staging.1,17

 § Response assessment in selected cases.17

 § Suspicion of relapse.17

Leukaemia

 § Cross-sectional imaging performed in case of suspected extra-medullary disease 
(EMD); 20%-40% of patients with acute myeloid leukaemia have EMD at diagnosis; this 
is associated with high relapse rates.

 § FDG PET-CT aids in detecting EMD, especially in the case of subclinical multifocal 
disease; however, the lack of definitive treatment options limits the clinical use of PET.17

Osteosarcoma

 § FDG PET/CT is the most accurate imaging technique for staging apart from the lungs 
(superior accuracy for bone metastases).

 § Thin slice chest CT in full inspiration required for lung metastases.

 § End-of-treatment FDG PET-CT usually not done, assessment based on histology. 
However, initial reports suggest decreased FDG avidity in primary osteosarcoma 
correlates with histological response.17,18

 § Value of interim FDG PET-CT not proven (no alternative chemotherapy alters outcome in 
poorly responding osteosarcomas).

 § Possible role of FDG PET-CT in relapse to define extent of disease (probably more 
accurate than CT, especially in peri-prosthetic recurrence).

Ewing’s sarcoma

 § At staging, FDG PET-CT more sensitive to detect metastatic disease, apart from the 
lungs (chest CT required).1,17

 § Conflicting results on the use of PET-CT in predicting response to chemotherapy; 
further research is needed.

Soft tissue sarcoma

 § Rhabdomyosarcoma (RMS, four histological subtypes) includes over 50% of soft 
tissue sarcomas.

 § Sites of metastatic disease: lungs, loco-regional lymph nodes, bone marrow and 
cortical bone.

a  There is evolving evidence for the use of PET-MRI in the management of children with cancer as per Baratto L, Hawk KE, States L et al. PET/MRI Im-
proves Management of Children with Cancer. J Nucl Med 2021; 62: 1334–1340.

3 
PET-CT in paediatrics
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 § Outcome linked to site and number of metastases - routine FDG PET-CT at staging 
(lymph nodes, bone marrow and cortical bone) recommended, more sensitive than 
CT3,5,6; dedicated thin slice chest CT for assessment of possible lung disease required.

 § Parametric PET factors (SUVmax, MTV, TLG) not predictive of poor prognosis.11

Malignant peripheral nerve sheath tumours (MPNST)

 § Malignant transformation in previously benign plexiform neurofibromata in 
neurofibromatosis type 1 patients.

 § High NPV of FDG PET-CT (a positive PET-CT scan has low specificity).17

 § Strong reliance on histological sampling when malignant transformation based on 
clinical symptoms is suspected.

 § Possible role of FDG PET-CT in predicting malignant change in asymptomatic patients 
or in children with difficulty in verbally expressing symptomatology, for earlier diagnosis 
and improved overall survival.17

Brain tumours

 § FDG PET-CT currently used as a problem-solving tool.1,17

 – To improve diagnostic yield from biopsy to assess the histological grade

 – Glioblastomas and medulloblastomas show high grade FDG uptake

 – Brain stem gliomas have low-grade uptake

 – Ependymomas have low-grade uptake

 – FDG PET can improve tumour delineation when co-registered with MRI

 – To distinguish between residual disease or recurrence

 – Superior accuracy of amino-acid analogue PET-CT (e.g. choline, 
L-dihydroxyphenylalanine ([18F]fluorodopa), [18F]F-fluoroethyl-L-tyrosine, 
11C-methionine), with a higher tumour-to-background ratio than FDG.7,12,16

Neuroblastoma

 § Valuable role of FDG PET-CT in mIBG negative neuroblastoma.1 

 § FDG PET-CT: higher sensitivity but lower specificity than mIBG: biopsy may be needed 
for soft tissue lesions.

 § Small volume bone marrow involvement may be missed with both FDG PET-CT and 
mIBG SPECT-CT: bone marrow biopsy needed.

 § FDG PET-CT may be a better predictor of PFS than mIBG.13

 § 123I-mIBG still gold standard after chemotherapy (FDG PET-CT less sensitive and 
specific for bone/bone marrow disease).

 § mIBG positive neuroblastomas can become mIBG negative; problem-solving role of 
FDG PET-CT in these cases.17

 § [18F]F-fluorophenyl-alanine (F-DOPA) and [68Ga]Ga-somatostatin receptor (SSR) 
analogues are alternative PET tracers, not widely available yet, with higher sensitivity 
compared to FDG PET-CT and 123I-mIBG SPECT-CT.14,15

 § [18F]F-meta-fluorobenzylguanidine (MFBG) new promising tracer.



70Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Wilms’ tumour

 § Limited data on FDG PET-CT

 – May predict tumour viability after neoadjuvant chemotherapy

 – May detect more sites of disease at relapse versus MRI

 § Current, problem-solving role for restaging relapsed patients.17

Langerhans cell histiocytosis (LCH)

 § Single or several lesions (involving a single or multiple body systems).9

 § Prognosis determined by organ involvement and treatment response.

 § FDG PET-CT appears to be highly sensitive for staging and response assessment with a 
low false-positive rate.10

Germ cell tumour

 § As a problem-solving tool at staging, biopsy guidance, assessment of residual 
metabolic activity and recurrence detection.17

Hepatoblastoma

 § Currently limited role for FDG PET-CT in the detection of suspected tumour relapse with 
negative conventional imaging and rising blood serum alpha-fetoprotein.1,17

References

1. Vali R, Alessio A, Balza R et al. SNMMI Procedure Standard/EANM Practice Guideline on Pediatric 
18F-FDG PET/CT for Oncology 1.0. J Nucl Med 2021; 62: 99–110.

2. Spijkers S, Littooij AS, Kwee TC et al. Whole-body MRI versus an FDG-PET/CT-based reference 
standard for staging of paediatric Hodgkin lymphoma: a prospective multicentre study. Eur Radiol 
2021; 31: 1494–1504.

3. van Ewijk R, Schoot RA, Sparber-Sauer M et al. European guideline for imaging in paediatric and 
adolescent rhabdomyosarcoma - joint statement by the European Paediatric Soft Tissue Sarcoma 
Study Group, the Cooperative Weichteilsarkom Studiengruppe and the Oncology Task Force of the 
European Society of Paediatric Radiology. Pediatr Radiol 2021; 51: 1940–1951.

4. Kim K, Kim S-J. Diagnostic performance of F-18 FDG PET/CT in the detection of bone marrow 
involvement in paediatric hodgkin lymphoma: A meta-analysis. Leuk Res 2021; 102: 106525.

5. Tal AL, Doshi H, Parkar F et al. The Utility of 18FDG PET/CT Versus Bone Scan for Identification of 
Bone Metastases in a Pediatric Sarcoma Population and a Review of the Literature. J Pediatr Hematol 
Oncol 2021; 43: 52–58.

6. Mercolini F, Zucchetta P, Jehanno N et al. Role of 18F-FDG-PET/CT in the staging of metastatic 
rhabdomyosarcoma: a report from the European paediatric Soft tissue sarcoma Study Group. Eur J 
Cancer 2021; 155: 155–162.

7. Bag AK, Wing MN, Sabin ND et al. [11C]-Methionine PET for Identification of Pediatric High-Grade 
Glioma Recurrence. J Nucl Med 2021; : jnumed.120.261891.

8. Rauf MS, Khan ZA, Zahir MN et al. Comparison of 18F-labelled fluoro-2-deoxyglucose-PET with 
conventional computed tomography for staging and response assessment in paediatric and adult 
patients with nodular lymphocyte-predominant Hodgkin’s lymphoma. Nucl Med Commun 2021; 42: 
899–906.

9. Rajakulasingam R, Siddiqui M, Michelagnoli M, Saifuddin A. Skeletal staging in Langerhans cell 
histiocytosis: a multimodality imaging review. Skeletal Radiol 2021; 50: 1081–1093.



71Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

10. Jessop S, Crudgington D, London K, Kellie S, Howman-Giles R. FDG PET-CT in pediatric Langerhans 
cell histiocytosis. Pediatr Blood Cancer 2020; 67: e28034.

11. Harrison DJ, Chi Y-Y, Tian J et al. Metabolic response as assessed by 18 F-fluorodeoxyglucose positron 
emission tomography-computed tomography does not predict outcome in patients with intermediate- 
or high-risk rhabdomyosarcoma: A report from the Children’s Oncology Group Soft Tissue Sarcoma 
Committee. Cancer Med 2021; 10: 857–866.

12. Marner L, Lundemann M, Sehested A et al. Diagnostic Accuracy and Clinical Impact of [ 18F]FET PET 
in Childhood CNS tumors. Neuro Oncol 2021; noab096.

13. Sung AJ, Weiss BD, Sharp SE, Zhang B, Trout AT. Prognostic significance of pretreatment 18F-FDG 
positron emission tomography/computed tomography in pediatric neuroblastoma. Pediatr Radiol 
2021; 51: 1400–1405.

14. Piccardo A, Morana G, Puntoni M et al. Diagnosis, Treatment Response, and Prognosis: The Role of 
18F-DOPA PET/CT in Children Affected by Neuroblastoma in Comparison with 123I-mIBG Scan: The 
First Prospective Study. J Nucl Med 2020; 61: 367–374.

15. McElroy KM, Binkovitz LA, Trout AT et al. Pediatric applications of Dotatate: early diagnostic and 
therapeutic experience. Pediatr Radiol 2020; 50: 882–897.

16. Morana G, Tortora D, Bottoni G et al. Correlation of multimodal 18F-DOPA PET and conventional MRI 
with treatment response and survival in children with diffuse intrinsic pontine gliomas. Theranostics 
2020; 10: 11881–11891.

17. Chambers G, Frood R, Patel C, Scarsbrook A. 18F-FDG PET-CT in paediatric oncology: established and 
emerging applications. Br J Radiol 2019; 92: 20180584.

18. Davis JC, Daw NC, Navid F et al. 18F-FDG uptake during early adjuvant chemotherapy predicts 
histologic response in pediatric and young adult patients with osteosarcoma. J Nucl Med 2018; 59:25-30.



72Evidence-based indications for the use of PET-CT in the United Kingdom 2022 
The Royal College of Radiologists, Royal College of Physicians, British Nuclear 
Medicine Society, Administration of Radioactive Substances Advisory Committee

www.rcr.ac.uk

Non-oncological applications

Epilepsy

Please, refer to the general epilepsy section (on page 42). 

Paediatric dystonia

 § Evaluation of dystonia in children and young adults, particularly secondary dystonias 
and prior to deep brain stimulation therapy.1-5 
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Childhood hyperinsulinaemia/insulinoma

 § Insulinoma localisation and staging prior to surgery

 – [18F]fluorodopa and [68Ga]Ga-DOTA-TOC or [68Ga]Ga-DOTA-TATE PET-CT may be 
used as a complementary diagnostic study for insulinoma localisation and staging 
prior surgery when standard imaging studies are equivocal or suspicious (problem-
solving).1, a, b, c, d20

 § Assessment of the extent of metastatic disease in malignant insulinomas

 – Somatostatin receptor imaging can be used as a complementary diagnostic study 
for assessing the extent of metastatic disease in malignant insulinomas, particularly 
in cases when PRRT (suitability assessment). 2,d 
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a  The most used imaging modalities are gadolinium-enhanced dynamic magnetic resonance imaging (MRI), 3-phase computed tomography (CT) 
and endoscopic ultrasound.
b Promising results have been obtained with [18F]fluorodopa PET-CT and [68Ga]Ga-exendin-4 PET-CT; other imaging includes [11C]-5-hydroxytrypto-
phan PET-CT, somatostatin receptor imaging, including 68Ga-DOTA-TOC or 68Ga-DOTA-TATE PET-CT.2-11

c There is a wide variability with regard to the results for localisation between different centres for each of these imaging studies presumably re-
flecting the specialist expertise and the availability of tracer and equipment. It is, therefore, recommended that any proposed imaging algorithm would take 
into account cost, sensitivity, availability and local expertise.12

d [18F]FDG PET -CT is not recommended for insulinoma imaging, with the exception of patients with metastatic insulinoma.1, 13 
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Appendix. 
PET-CT illustrations

 

[18F]fluoride in prostate cancer. [18F]choline in prostate cancer. [18F]FDG in limbic encephalitis.

[18F]FDG PET-CT in assessment of infected cardiac pacemaker
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68Ga-labelled PSMA ligand PET-CT in prostate cancer.

[18F]FDG PET-CT in paediatric soft tissue sarcoma.
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