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Thyroide

TEP 18F-FDG

* Hypermeétabolisme diffus

* Hypermeétabolisme focalisé
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Thyroide

TEP 18F-FDG

* Hypermeétabolisme diffus

* 4,2% malin

* 46,4% thyroidite chronique

* 49,4% benin (indeterminé)
* Hypermeétabolisme focal

* 34,8% malin

* 62,7% bénin

* 2,5% indeterminé

Soelberg KK, Bonnema SJ, Brix TH, HegeduUs L. Risk of malignancy in thyroid incidentalomas detected by 18F-fluorodeoxyglucose positron emission tomography: a systematic review.
Thyroid. 2012 Sep;22(9):918-25. doi: 10.1089/thy.2012.0005. Epub 2012 Jul 24. PMID: 22827552.



Thyroide

TEP 18F-FDG

* Hypermeétabolisme focal : 36,2% malin
* Absence de difféerence selon : géographie, apport en iode

Treglia G, Bertagna F, Sadeghi R, Verburg FA, Ceriani L, Giovanella L. Focal thyroid incidental uptake detected by ®F-fluorodeoxyglucose positron emission tomography.
Meta-analysis on prevalence and malignancy risk. Nuklearmedizin. 2013;52(4):130-6. doi: 10.3413/Nukmed-0568-13-03. Epub 2013 Jun 14. PMID: 23765102.



Patients adressed for a
PET/CT 2013-2014
n=10171

Thyroide
TEP 18F-FDG N

Patients adressed for a

PET/CT for a non-thyroid
purpose (n=10118)

* Etude prospective
Patients screened and asked

* Prévalence : 1,3% to consent (n=127),

presenting with one or more
fTI (n=131)

* Taux de malignité : 16,6%

Patients refusing
investigation (n=37)
presenting with one or more
fTI (n=39)

Patients included (n=90)

presenting with one or more
fTI (n=92)

Thuillier P, Roudaut N, Crouzeix G, Cavarec M, Robin P, Abgral R, Kerlan V, Salaun PY. Malignancy rate of focal thyroid incidentaloma detected by FDG PET-CT: results of a prospective 10
cohort study. Endocr Connect. 2017 Aug;6(6):413-421. doi: 10.1530/EC-17-0099. Epub 2017 Jun 25. PMID: 28649084; PMCID: PMC5551426.



Table 2

HE
I h y rO I d e EU-TIRADS categories and risk of malignancy

Echographie

Category US features Malignancy risk, %

EU-TIRADS 1: normal No nodules None

EU-TIRADS 2: benign Pure cyst $0

Entirely spongiform

EU-TIRADS 3: low risk Ovoid, smooth 1soechoic/hyperechoic

No features of high suspicion

EU-TIRADS 4: intermediate risk  Ovoid, smooth, mildly hypoechoic

No features of high suspicion

EU-TIRADS 35: high risk At least 1 of the following features of high suspicion: 26-87
— Irregular shape
— Irregular margins
— Microcalcifications

— Marked hypoechogenicity (and solid)

EU-TIRADS, European Thyroid Imaging Reporting and Data System; US, ultrasound.

Russ G, Bonnema SJ, Erdogan MF, Durante C, Ngu R, Leenhardt L. European Thyroid Association Guidelines for Ultrasound Malignancy Risk Stratification of Thyroid Nodules in Adults:
The EU-TIRADS. Eur Thyroid J. 2017 Sep;6(5):225-237. doi: 10.1159/000478927. Epub 2017 Aug 8. PMID: 29167761; PMCID: PMC5652895.




Thyroide

Echographie

S Fontaine. http://toulouse-thyroide.fr/
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Thyroide

Echographie

S Fontaine. http://toulouse-thyroide.fr/
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Thyroide

Conduite a tenir

* Selon la taille du nodule
* Selon EU-TIRADS
* Apport de la TEP 18F-FDG

14



Thyroide

Conduite a tenir

Figure 1. Strategie d'exploration d’'un nodule thyroidien
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Exploration des pathologies thyroidiennes chez I'adulte : pertinence et criteres de qualité de I’échographie, pertinence de la cytoponction echoguidée. HAS. Septembre 2021.
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el Tableau 1 — Classification de Bethesda 20172
y rO I e Catégorie diagnostique Risque de malignité (%)°

l. Non diagnostique : 5-10

CO n d u Ite a te n I r P:)éléo\lle(:ne):\s; I:auuec:z:ue:?ulaire
Autres (géne a I'analyse...)

Il. Bénin:

En faveur d’un nodule vésiculaire bénin

En faveur d’une thyroidite lymphocytaire, cf. contexte
En faveur d’une thyroidite granulomateuse (subaigue)
Autres

lll. Atypies de signification indeterminée/lesion folliculaire de signification
indeterminée

IV. Néoplasme folliculaire

Préciser si néoplasme folliculaire a cellules oncocytaires

V. Suspect de malignite :
Suspect de carcinome papillaire
Suspect de carcinome meédullaire
Suspect de meétastase

Suspect de lymphome

Autres

VI. Malin :

Carcinome papillaire

Carcinome peu différencié

Carcinome meédullaire

Carcinome indifférencié (anaplasique)
Meétastase

Lymphome

Autres

Exploration des pathologies thyroidiennes chez I'adulte : pertinence et criteres de qualité de I’échographie, pertinence de la cytoponction echoguidée. HAS. Septembre 2021.



Thyroide

TEP Choline

* TEP 11C-Choline ou 18F-Choline pour exploration oncologique

* Plusieurs causes :
* Bénin
* Carcinome papillaire
* Meétastase (changement de traitement)
* Lymphome

Bertagna F, Albano D, Giovanella L, Giubbini R, Treglia G. F18-choline/C11-choline PET/CT thyroid incidentalomas. Endocrine. 2019 May;64(2):203-208. doi: 10.1007/s12020-019-01841-z.
Epub 2019 Jan 12. PMID: 30637562.

Eccles A, Challapalli A, Khan S, Barwick T, Mangar S. Thyroid lymphoma incidentally detected by 18F-fluorocholine (FCH) PET/CT. Clin Nucl Med. 2013 Sep;38(9):755-7. doi:
10.1097/RLU.0b013e31829f59bd. PMID: 23856826.

Vija Racaru L, Gabiache E, Fontaine S, D’Aure D, Mourey L, Courbon F, Zerdoud S. Incidental Finding of Intrathyroid Metastases of Prostatic Cancer on 18F-Choline PET/CT. Clin Nucl Med.
2019 Feb;44(2):e101-e103. doi: 10.1097/RLU.0000000000002374. PMID: 30516690.
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Thyroid

TEP Choline
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Thyroide

TEP 68Ga-PSMA

* Etude rétrospective

* Taux de malignité en cas
d’hyperfixation focale : 15%

Table 1. Characteristics of patients with thyroidincidental findings on “Ga-PSMA PET/CT.

: Pattern Thyroid Final
entno, OTPSMA (30, SWmax (D0 scinti- (R (ytology) (histology) D2
] uptake y graphy ytology 9y nosis

Elevated indeter=  Inceter: Benign Benign
minate minate

Metastases
Malig- Malignant from renal Malig-
nant cell nant
carcinoma

Papillary
Normal Malignant thyroid
carcinoma

Malig-
nant

Normal Benign Benign Benign

Low Benign

Focal : Normal Benign

Focal : Benign

Diffuse : Normal Benign
Diffuse : Normal Benign
Diffuse : Benign

Diffuse : Benign

Diffuse . Benign

Mixed
. Cold Indeter . : :
_ISDFIf;Lézia) 52 + 96 Normal R Fanate Benign Benign Benign

“Ga PSMA PET/CT: Gallium-68 prostate-specific membrane antigen (PSMA)-based positron emission tomography/computed tomography (PET/CT); FNA:
fine-needleaspiration; SUVmax: maximum standardized uptake value; TSH: thyroid-stimulating hormone; -'means not conducted

Gossili F, Petersen LJ, Zacho HD. The frequency of thyroid incidental findings and risk of malignancy detected by ssGa-labeled prostate-specific membrane antigen PET/CT in prostate cancer.
Hell J Nucl Med. 2020 Sep-Dec;23(3):240-245. doi: 10.1967/s002449912202. Epub 2020 Dec 14. PMID: 33306758.
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Thyroide

TEP 68Ga-PSMA

Figure 1. A 52-year-old man underwent a “Ga-PSMA PET/CT scan for staging of a high-risk cancer. Maximum-intensity projection (A) and fused axial PET/CT (B) show-
ed an incidental finding in the left thyroid lobe (arrows) with increased “Ga-PSMA uptake (SUVmax 8.7) and no evidence of PSMA-positive lymph nodes. Computed to-
mography (C) showed left-sided enlargement of the thyroid. The patient underwent total thyroidectomy, and the diagnosis of papillary thyroid cancer was confirmed.
Total thyroidectomy found metastasis of the right thyroid lobe as well as cervical lymph node level 6 (T3aN1aM0).

Gossili F, Petersen LJ, Zacho HD. The frequency of thyroid incidental findings and risk of malignancy detected by ssGa-labeled prostate-specific membrane antigen PET/CT in prostate cancer.
Hell J Nucl Med. 2020 Sep-Dec;23(3):240-245. doi: 10.1967/s002449912202. Epub 2020 Dec 14. PMID: 33306758.
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Thyroide

TEP 68Ga-PSMA

Figure 2. A77-year-old man with biochemical recurrence of prostate cancer and incidental mixed (focal and diffuse) thyroidal uptake of PSMA. Maximum-intensity pro-
jection of “Ga-PSMA PET/CT (A) and fused axial PET/CT (B) and CT (C) showed focal PSMA uptake posteriorly and mild-moderate PSMA uptake in the rest of the left thy-
roid lobe (arrows). The patient underwent left-sided thyroidectomy. Histopathology showed a nodular goiter.

Gossili F, Petersen LJ, Zacho HD. The frequency of thyroid incidental findings and risk of malignancy detected by ssGa-labeled prostate-specific membrane antigen PET/CT in prostate cancer.
Hell J Nucl Med. 2020 Sep-Dec;23(3):240-245. doi: 10.1967/s002449912202. Epub 2020 Dec 14. PMID: 33306758.
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Parotide
Rappels
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Parotide
Rappels

* Tumeur epithéliales * Tumeur non épithéliales
* Tumeurs bénignes * Tumeurs vraies
* Adénome pleomorphe * Nerveuses
* Cystadénolymphome * Vasculaires
* Autres * (Graisseuses
* Tumeurs malignes * Pseudotumeurs

* Malignité attenuée
* Carcinome mucoépidermoide
* Carcinome a cellules acineuses
* Adénocarcinome
* Carcinome adenoide kystique
* Autres

23



Parotide

Conduite a tenir

* Examen ORL
* IRM
* Ponction écho-guidée

Tableau 1 : CARACTERISTIQUES DES PRINCIPALES TUMEURS DE LA GLANDE PAROTIDE EN IRM

Tumeur de

Warthin kystique

Tumeur de
Warthin non
kystique

Adénome
Pléeomorphe
myXxoide

Adénome
pléeomorphe
cellulaire

Tumeur de
malignité
intermédiaire

Tumeur de haut
grade de
malignité

T1

T2

Hypo ou Iso

SO ou Hypo

Prise de
contraste

Non

Non

Ou tres faible

Oui

Autres

Bilatérale

Pole inférieur

> 50 ans

Tabac

Contours lobulés

Contours lobulés

Bien limitée

Mal limitee
Adenopathie




Parotide
IRM

Laura Elkind. Apport des séquences IRM de diffusion et de perfusion dans la caractérisation des tumeurs de la parotide: étude prospective de 42 lésions. Médecine humaine et
pathologie. 2014.

25



Parotide
IRM

D Houssein, S Esseghaier, N Mrabet, | Ben Hassen, CH Chammakhi, MH Daghfous. Aspect IRM des tumeurs bénignes de la parotide : a propos de 37 patients. Service d’imagerie
meédicale, Hopital HabibThameur, 1008, Montfleury, Tunis, Tunisie.
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Parotide
TEP 18F-FDG
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Parotide
T E P 1 8 F_ F DG A Risk of malignancy on all the focal parotid incidental uptakes detected

Lim et al 2007 ‘ 0,0000 (0,0000, 0,2180)

Basu et al 2008 0,2857 (0,0367, 0,7096)

Fig. 3 Plot of individual
studies and pooled malignancy Lee etal 2009 0,0000 (0,0000, 0,3085)

risk of focal parotid incidental
uptake detected by '*F-FDG Kyendis et al 2009 0,1111 (0,0138, 0,3471)

PET or PET/CT considering all
cases (a), Only those which Wang et al 2010 0,1897 (0,0987, 0,3141)

underwent further evaluation
(b) and only those Seo et al 2010 0,0816 (0,0227, 0,1960)

pathologically proven (c)

Ciarallo et al 2012 0,0370 (0,0009, 0,1897)

* Taux de malignité : 9,6% |l S 1

Sebro etal 2013 B 0,0000 (0,0000, 0,3694)

Adams et al 2014 » 0,0000 (0,0000, 0,5218)

Gobel et al 2014 0,1667 (0,0042, 0,6412)

combined 0,0963 (0,0546, 0,1482)

0,0 : 0,4 : 0,8

proportion (95% confidence interval)

Treglia G, Bertagna F, Sadeghi R, Muoio B, Giovanella L. Prevalence and risk of malignancy of focal incidental uptake detected by fluorine-18-fluorodeoxyglucose positron emission
tomography in the parotid gland: a meta-analysis. Eur Arch Otorhinolaryngol. 2015 Dec;272(12):3617-26. doi: 10.1007/s00405-014-3308-8. Epub 2014 Sep 28. PMID: 25262193.




Parotid
B Risk of malignancy on the focal parotid incidental uptakes which
T E P 1 8 F_ F DG underwent further evaluation

Lim et al 2007 0,000 (0,000,

Basu et al 2008 0,286 (0,037,

Fig. 3 Plot of individual

studies and pooled malignancy
risk of focal parotid incidental
uptake detected by '°F-FDG
PET or PET/CT considering all
cases (a), only those which Wang et al 2010 0,190 (0,099,
underwent further evaluation
(b) and only those Seo et al 2010 0,114 (0,032,

pathologically proven (c)

Lee etal 2009 & 0,000 (0,000,

Kyendis et al 2009 0,250 (0,032,

Ciarallo et al 2012 0,040 (0,001,

* Taux de malignité i LORS D 7OW souveyran et al 2012 0,059 (0,001,

Sebro etal 2013 » 0,000 (0,000,

Adams et al 2014 0,000 (0,000,

combined 0,109 (0,058

0,0 : 0,4 0,6 . 1,0

proportion (95% confidence interval)

Treglia G, Bertagna F, Sadeghi R, Muoio B, Giovanella L. Prevalence and risk of malignancy of focal incidental uptake detected by fluorine-18-fluorodeoxyglucose positron emission
tomography in the parotid gland: a meta-analysis. Eur Arch Otorhinolaryngol. 2015 Dec;272(12):3617-26. doi: 10.1007/s00405-014-3308-8. Epub 2014 Sep 28. PMID: 25262193.




H
I a rOt I d e C Risk of malignancy on the focal parotid incidental uptakes

pathologically proven

T E P 1 8 F - F D G Lim et al 2007 0,000 (0,000, 0,602)

Basu et al 2008 0,500 (0,068, 0,932)

Lee et al 2009 Ik 0,000 (0,000, 0,308)

Fig. 3 Plot of individual

studies and pooled malignancy
risk of focal parotid incidental

uptake detected by '°F-FDG
PET or PET/CT considering all Wang et al 2010 0,216 (0,113, 0,353)

Kyendis et al 2009 0,250 (0,032, 0,6517)

cases (a), only those which
underwent further evaluation Seo et al 2010 0,267 (0,078, 0,551)

(b) and only those
pathologically proven (c) Park et al 2012 0,295 (0,168, 0,452)

Ciarallo et al 2012 = 0,700 (0,003, 0,445)

* Taux de malignité : 20,4%

Soubeyran et al 2012 B 0,059 (0,001, 0,287)

Sebroetal 2013 » 0,000 (0,000, 0,9795)

Gobel et al 2014 & 1,000 (0,025, 1,000)

combined AN 0,204 (0,123, 0,300)

vl
0,00 0,25 0,50 : 1,00

proportion (95% confidence interval)

Treglia G, Bertagna F, Sadeghi R, Muoio B, Giovanella L. Prevalence and risk of malignancy of focal incidental uptake detected by fluorine-18-fluorodeoxyglucose positron emission
tomography in the parotid gland: a meta-analysis. Eur Arch Otorhinolaryngol. 2015 Dec;272(12):3617-26. doi: 10.1007/s00405-014-3308-8. Epub 2014 Sep 28. PMID: 25262193.




Parotide

TEP 18F-FDG

TABLE 2

ROC Analysis and Logistic Regression for Benign Primary Parotid Tumor, Malignant Primary Parotid Tumor, and Primary Nonparotid Tumor Versus Metastatic Carcinoma, Metastatic Melanoma, Metastatic Merkel

Cell Carcinoma, and Metastasis From Other Causes

PET Parameter [ AUC | Sensitivity (%) | Specificity (%) | Cut Point | Odds Ratio (95% CI) | p

Maximum SUV 0.679 30 86 14.61 5.57 (0.59-52.70) 0.134
Mean SUV 0.689 40 86 8:37 3.23 (0.56-18.71) 0.191
Peak SUV 0.668 30 86 13.18 5.57 (0.59-52.70) 0.134
Total lesion glycolysis 0.571 15 86 251.75 2.29 (0.21-24.68) 0.493
Metabolic tumor volume 0:52 20 86 2127 1.06 (0.15-7.34) 0.954
Standardized added metabolic activity 0.579 15 86 225 2.29 (0.21-24.68) 0.493
Normalized standardized added metabolic activity | 0.613 29 86 121 1.50 (0.24-9.59) 0.668

Note—SUYV = standardized uptake value.

Kendi AT, Magliocca KR, Corey A, Galt JR, Switchenko J, Wadsworth JT, EI-Deiry MW, Schuster DM, Saba NF, Hudgins PA. Is There a Role for PET/CT Parameters to Characterize Benign,
Malignant, and Metastatic Parotid Tumors? AJR Am J Roentgenol. 2016 Sep;207(3):635-40. doi: 10.2214/AJR.15.15590. Epub 2016 Jun 8. PMID: 27276388; PMCID: PMC4993674.




Parotide
TEP 18F-FDG

TABLE 3

Logistic Regression Analysis for Various Pathologic Abnormalities

Benign Versus Malignant | Metastasis From Squamous Cell Carcinoma Versus Metastasis From Melanoma, Merkel Cell

Tumor Carcinoma, and Other Causes

PET Parameter OR (95% CI) OR (95% CI)

Maximum SUV 1.00 (0.09-11.03) 1.67 (0.27-10.33)
Mean SUV 2.50 (0.16-38.59) 0.71 (0.12-4.32)
Peak SUV 1.00 (0.09-11.03) 2.40 (0.39-14.88)
Total lesion glycolysis 2.00 (0.19-20.61) 1.50 (0.26-8.82)
Metabolic tumor volume 2.00 (0.19-20.61) 1.50 (0.26-8.82)
Standardized added metabolic activity 5.00 (0.34-72.77) 1.04 (0.18-6.12)
Normalized standardized added 1.00 (0.09-11.03) 1.04 (0.18-6.12)

metabolic activity

Note—SUV = standardized uptake value.

Kendi AT, Magliocca KR, Corey A, Galt JR, Switchenko J, Wadsworth JT, EI-Deiry MW, Schuster DM, Saba NF, Hudgins PA. Is There a Role for PET/CT Parameters to Characterize Benign,
Malignant, and Metastatic Parotid Tumors? AJR Am J Roentgenol. 2016 Sep;207(3):635-40. doi: 10.2214/AJR.15.15590. Epub 2016 Jun 8. PMID: 27276388; PMCID: PMC4993674.




Parotide
TEP GBGaPSMA
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Klein Nulent TJW, Valstar MH, de Keizer B, Willems SM, Smit LA, Al-Mamgani A, Smeele LE, van Es RJJ, de Bree R, Vogel WV. Physiologic distribution of PSMA-ligand in salivary glands and
seromucous glands of the head and neck on PET/CT. Oral Surg Oral Med Oral Pathol Oral Radiol. 2018 May;125(5):478-486. doi: 10.1016/j.0000.2018.01.011. Epub 2018 Jan 31. PMID:
29523427 .
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TEP 68Ga-PSMA

Rappels




Sinus piriforme
Rappels
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Sinus piriforme
TEP 18F-FDG
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Sinus piriforme

TABLE 2. Parameters Derived from FDG PET/CT in Malignant
TEP 18F-FDG and Benign Groups

Malignant Group Benign Group
Parameter (n=29) (n =214) P value

Lesion SUV.....
Mean + SD 9.13 £ 3.64 3.93 £ 1.01 <0.001
Range 1.85-17.89 1.99-9.27

Asymmetrical index

Mean + SD 4.16 +1.81 1.54 + 0.39

Range 1.85-8.60 1.02-4.40
Cervical LN SUV,,.,

Mean + SD 6.86 + 8.64 2.98 +2.23

Range 1-47.24 1-23.95
Contralateral SUV .«

Mean + SD 2.26 + (.54 2.32 +£0.45

Range 1.38-3.21 1.47-4.03

LN indicates lymph node; SUV, standard uptake value.

Cho YS, Moon SH, Choi JY, Choe YS, Kim BT, Lee KH. Clinical Significance of Incidental 18F-FDG Uptake in the Pyriform Sinus Detected by PET/CT. Clin Nucl Med. 2016
Feb;41(2):e82-6. doi: 10.1097/RLU.0000000000000992. PMID: 26402129.



Conclusion
Incidentalomes ORL en TEP

Thyroide
* Taux de malignité non négligeable pour les hypermétabolismes/hyperfixations focaux
* Apport de la TEP 18F-FDG
* Exploration biologique et échographique
Parotide
* Taux de malignité non négligeable
* Exploration IRM
* Glandes accessoires en PSMA
Sinus piriforme

* Se concentrer essentiellement sur les hypermétabolismes intenses et asymétriques
en FDG

* Eventuel intérét des parametres TEP (manque d’etude prospective)
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