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“Eight to II overlapping steps extending from the 
neck to the pelvis were obtained during a total 

scanning time of 32 to 44 minutes (4 min/step)” 





Acquisition: 9 minutes

[18F]FDG PET/CT

Acquisition: 38 minutes

1994 → 2023





1976: 1st

[18F]FDG study

Alavi & Reivich, Seminars in Nuclear Medicine, Vol XXXII, No 1, 2002: pp 2-5



1975: 1st PET device 
(PETT Scanner)

Wagner HN, Seminars in Nuclear 
Medicine, Vol XXVIII, No 3, 1998: pp 213-

220

1994: 1st clinical 
PET Scanner in 

Liège



Clinical PET

1. Whole-body 
capability

2. Indications with a 
clinical impact: 
cancer imaging

3. Clinically-oriented 
NM physicians



PET imaging: The secret of its 
success

Giovanni Di Chiro and Rodney A. Brooks
Journal of Nuclear Medicine September 1988, 29 (9) 1603-1604; 





Townsend Semin Nucl Med 38:152-166 © 2008

PET Vs PET/CT: Market shares



1st PET/MR: Jan 2010

Mt. Sinai Medical Center in New York

Music RF & DiFilippo FP, Semin Roentgenol. 2014 July ; 49(3): 242–254







• From PET to PET/CT:

• Additional information, immediately actionable

• Higher PET image quality

• Higher throughput

• From PET/CT to PET/MRI:

• Additional information (sometime less: lungs)

• Durability (7T ?)

PET/CT Vs PET/MRI



• Sensitivity – time resolution

Time of Flight (ToF) + Silicon 
photomultipliers (SiPM)

Lecoq et al. Eur. Phys. J. Plus 
(2021) 136:292



BMI 25,3 - 68 kg - 1,64 m

Old

New

201 MBq 169 MBq
18’ 11’

Old New





• Increase speed and/or

• Reduce injected activity

• [18F]FDG: 2,5 MBq/kg (max 370)

• [68Ga]Ga-PSMA-11: 1 MBq/kg (60-100)

Acquisition protocols



Continuous flow motion: Zones rather 
than bed positions

Conventional 
WB: 2 zones

WB incl. brain: 
3 zones

Head & Neck: 
4 zones

Total body: 4 zones

2,1-1,6 mm/s

1,6-1,1 mm/s

3 mm/s

5 mm/s

0,8 mm/s



BMI 17,5 - 50 kg - 1,69 m -126 
MBq - 7’35”

BMI 24 - 70 kg - 1,70 m -174 MBq 
- 6’36”



BMI 16,4 - 42 kg -
1,60 m -105 MBq -

8’20”



BMI 27,5 - 89 kg - 1,80 m

262 MBq 224 MBq
20’ 14’

Old

Old

New

New



BMI 24 - 81 kg - 1,83 m - 215 MBq – 12’



79-year-old male - 10’ acquisition







• As fast as possible?

• As low activity as possible?

• As many patients as possible?

• The main benefit is flexibility

What’s the goal?



[68Ga]DOTANOC
BMI 32,7 - 89 kg - 1,65 m - 96 MBq – 11’ –

1h12 post injection



[68Ga]Ga-PSMA-11
BMI 32,5 - 94 kg - 1,70 m - 96 MBq – 12’



[68Ga]Ga-PSMA-11
BMI 27,3 - 78 kg - 1,69 m - 52 MBq – 15’ –

1h34 post injection



Cherry et al. J Nucl Med 2018; 59:3–12

Long-axial FOV PET
“Total-Body” PET







• One Total Body PET is more expensive than 2 Vision 600

• One TB PET scanner images 6 patients/hour

• Two Vision 600 scanners image 8 patients/hour

• 8 patients/hour is more than 6 patients/hour

• Higher throughput for less money

• Case closed: Visions 600 win!

Let’s do the math



Acquisition: 
20 minutes

Abdelhafez et al. J Nucl Med 2022; 63:1579–1585
Alberts et al. Cancer Imaging (2023) 23:28

Quadra, 20 MBq

μExplorer, 75 MBq

Not so fast!
Inject less activity and reduce the cost of the 

radiopharmaceutical!



Total 40 patients heure calibration 48731 MBq Total 40 patients heure calibration 36241 MBq

Heure injection

Activité à 
l'heure 
d'injection

Activité à 
l'heure de 
calibration Heure injection

Activité à 
l'heure 
d'injection

Activité à l'heure 
de calibration

1 08:00 20 42,6 2 08:00 300 639,0
2 08:20 20 48,3 4 08:15 300 702,4
3 08:40 20 54,8 6 08:30 300 772,0
4 09:00 20 62,2 8 08:45 300 848,5
5 09:20 20 70,5 10 09:00 300 932,6
6 09:40 20 80,0 12 09:15 300 1025,1
7 10:00 20 90,7 14 09:30 300 1126,7
8 10:20 20 102,9 16 09:45 300 1238,4
9 10:40 20 116,8 18 10:00 300 1361,2

10 11:00 20 132,4 20 10:15 300 1496,1
11 11:20 20 150,2 22 10:30 300 1644,4
12 11:40 20 170,4 24 10:45 300 1807,4
13 12:00 20 193,3 26 11:00 300 1986,6
14 12:20 20 219,3 28 11:15 300 2183,5
15 12:40 20 248,7 30 11:30 300 2400,0
16 13:00 20 282,1 32 11:45 300 2637,9
17 13:20 20 320,0 34 12:00 300 2899,4
18 13:40 20 363,0 36 12:15 300 3186,8
19 14:00 20 411,7 38 12:30 300 3502,8
20 14:20 20 467,0 40 12:45 300 3850,0
21 14:40 20 529,8
22 15:00 20 600,9
23 15:20 20 681,6
24 15:40 20 773,2
25 16:00 20 877,0
26 16:20 20 994,8
27 16:40 20 1128,4
28 17:00 20 1280,0
29 17:20 20 1451,9
30 17:40 20 1646,9
31 18:00 20 1868,1
32 18:20 20 2119,0
33 18:40 20 2403,7
34 19:00 20 2726,5
35 19:20 20 3092,7
36 19:40 20 3508,1
37 20:00 20 3979,3
38 20:20 20 4513,7
39 20:40 20 5120,0
40 21:00 20 5807,7

48,7 GBq 36,2 GBq

Number of PET 
studies: +11% 

[18F]FDG bill: -19%



Prenosil et al. J Nucl
Med 2022; 63:476–484

Quadra: BMI 22,3 160 cm 57 kg 191 MBq



Vision 600: BMI 23,8 160 cm 61 kg 
List-mode acquisition

100%
8’
157 MBq

50%
4’
79 MBq

25%
2’
39 MBq

10%
1’20
16 MBq



4 minutes



100%
8’
157 MBq

50%
4’ or
79 MBq

25%
2’ or
39 MBq

10%
1’20 or
16 MBq



BMI 39,8 160 cm 102 kg

100%
10’24” and
257 MBq

50%
5’12” or

129 MBq

25%
2’36” or
64 MBq

10%
1’20” or
26 MBq



BMI 16,3 175 cm 50 kg

7’52”
118 MBq

3’56” or
59 MBq

1’58” or
30 MBq

52” or
12 MBq



BMI 33,4 179 cm 107 kg

8’
258 MBq

4’ or
129 MBq

2’ or
65 MBq

48” or
26 MBq



Vision 600
BMI 24 
187 cm 
84 kg 

209 MBq 
12 minutes

μExplorer
70 MBq 

20 minutes

Abdelhafez et al. J 
Nucl Med 2022; 
63:1579–1585

Same result, r
ight?



PET IS QUANTITATIVE

MRglu : 
absolute 

quantification of 
glucose 

metabolism



Dynamic whole-body imaging

Hacker et al. Eur J Nucl Med Mol Imaging (2020) 47:2721–2725



Keyes JW, J Nucl Med 1995; 36:1836-1839



What’s next?

• Medium cost long axial 
FOV PET?

Vandenberghe et al. Eur J Nucl Med Mol Imag
(2023) 50:652–660



• Acquisition: lower counts 

• Resolution: effect of acolinearity and positron range

• Processing: reconstruction, attenuation correction

• Interpretation: segmentation, quantification, lesion 
recognition and characterization

What’s next? A.I.!



Conclusions

« Don’t panic! »
The past has been fun

The present is fascinating
The future is going to be wild
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