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• X rays 

• Radiology (& NM) 

• Cardiology 

• Dental medicine 

• & many more

Radiations in medicine



Radiation oncology: X, β, ɣ rays,particles

Radiations in medicine



Nuclear Medicine

Radiations in medicine



Februrary 1925: Birth of Nuclear 
Medicine

Blumgart & Yens perform the first diagnostic test 
using radio-isotopes in man (Pb-214 and Bi-214)

Patton, J Nucl Med 2003; 44:1362–1365, 
Blumgart HL,  Yens OC.  J Clin Invest. 1926;4:1–13.



24/12/1936: John H. Lawrence performs the first 
therapeutic administration of an artificial radio-isotope 

(P-32) 



Nuclear medicine is theranostics from the start: 
Combination of the corresponding diagnostic and 

therapeutic entities

On March 31 1941, Saul Hertz performs the 
first treatment for hyperthyroidism with 131I 

(and 130I)



1948: Lucien Brüll & Georges Merchie perform 
the first thyroid survey using 

131
I in Belgium



The PET Hall of Fame

L. Sokoloff 
M. Ter-Pogossian 
D. Kuhl 
A. Alavi 
M. Phelps 
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Nuclear Medicine in Belgium: now & 
tomorrow

• Conventional NM 
• PET 
• Therapy



Nuclear Medicine in Belgium: now & 
tomorrow

• Conventional NM 
• PET 
• Therapy

• Hybrid Imaging 
• SPECT/CT 
• PET/CT 
• (PET/MR)



Conventional Nuclear medicine: 
Scintigraphy

• Few new tracers 
• Technological improvements: 

• SPECT/CT 
• CZT detectors 

• Cardiac imaging 
• Whole-body imaging



SPECT:
γ-camera

CT scanner

SPECT/CT : 1 + 1=3



Old radiotracer, new study



 The Resurrection of Lazarus

P
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SPECT/CT Vs SPECT



Relationship NM - Radiology



Relationship NM - Radiology

Strong collaboration 

Distinct specialties 

No dual certification 
No dual training 
No cross-over



CZT systems: High spatial resolution, 
fast, low radiation exposure





Royal decree (2001) : 13 
accredited PET centers 
8 U. centers, 5 private



Royal decree (2001) : 13 
accredited PET centers 
8 U. centers, 5 private

7 « additional » PET 
centers



Royal decree (2001) : 13 
accredited PET centers 
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accredited PET centers



Royal decree (2001) : 13 
accredited PET centers 
8 U. centers, 5 private

Royal decree (1-2016) : 24 
accredited PET centers

1 PET/CT center / 466.000 habs



PET/CT: FDG







PET/CT: Recent trends



PET/CT: Recent trends





68Ga-labeled compounds

• SSR analogues: DOTA-NOC, TOC, TATE 
• PSMA: prostate imaging 
• Highly active field of research ! 

+ Availability - chemistry - dosimetry 
- Radiopharmacy - regulations - cost



Pancreatic lesion, MR performed for 
evaluating a probable adrenal adenoma



Pancreatic lesion, MR performed for 
evaluating a probable adrenal adenoma



Carcinoid

111In-Octreoscan 68Ga-DOTANOC



Theranostics: PSMA labeled with 68Ga (imaging-
dosimetry) and 177Lu (treatment) in prostate cancer

Baum et al. Journal of Nuclear Medicine, published on January 21, 2016 



New targets: 
HER2 in breast cancer

Gebhart et al. Annals of Oncology 00: 1–6, 2015 

89Zr-trastuzumab 

HER2: 
• Overexpressed in 1/3 

cases 
• Improved survival with 

trastuzumab (Herceptine) 
• Variations in expression 

between primary and 
metastases(40% of 
cases) 

• Evolution of expression 
over time



New targets: 
HER2 in breast cancer

Nanobodies

Keyarts et al. J Nucl Med 2016; 57:27–33 68Ga-HER2-Nanobody 



New treatments with β-emitters: radio-
embolization

3 months

11 months



New isotopes: Alpha emitters
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Alpha Emitter Radium-223 and Survival  
in Metastatic Prostate cancer  

ALSYMPCA Investigators, NEJM July 18, 2013

Radium-223 extended OS + 3.6 mo



Conclusions

• Nuclear medicine 
• Active & diverse 
• Imaging & therapy 
• New techniques - isotopes - 

radiopharmaceuticals 
• Increased regulatory burden 

• pharma - radioprotection 
• Trend towards centralization in larger 

centers - collaborations - associations


