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Dosimetry in PRRT:

wha t for �



Dosimetry has the purpose to address…
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How to simula te

90Y-PRRT ?
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Urine c ollec tion

% A in the urinary bladder

(u. b ladder dynamic  model MIRD 14)
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(0.6-56)

90Y-DOTATOC177Lu-DOTATATE

Dose /  ac tivity _Gy/ GBq

0 1 2 3 4 5 61
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kidneys 

liver

spleen

testes

u.bladder

TB

KIDNEYS are the c ritica l organs, 

despite the renal uptake reduc tion

(2-42)

relatively low dose to RED MARROW (RM) 

for both radiopeptides:

large variability in tumour doses  Tumours Gy/ GBq

Kidneys 27 Gy   with p rotec tion

RM              0.4 Gy

Typic ally, for cumulative ac tivity of 11 GBq

reduc tion of 25% - 65%
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6 � �� � �4�5- �+ � 7 ' �- 3 5�4�/ �3�+ � 7 44�4�4- �' �+ � 7 &�� 4

4 4�- ' �5�55�+ � 7 ' �- 3�/ 6�/ �5�4�+ � 7 &�� 4

���� 3
6�- �&�- �+ � 72� 4

' �� �±±±± � �6�+ � 72� 4
'

3 � �&5�+ � 7 / �3�+ � 7 '

90Y- & 177Lu-PRRT sc hemes c ommonly app lied
Injec ted  ac tivities, number of c yc les, time interva l between c yc les

However, in PRRT, dosimetry evaluations have been seriously taken into ac c ount to p lan therapy, 

due to some first serious side effec ts .This has allowed to improve information for future therapies. 

Cremonesi et a l. QJNM 2010

All these a re emp iric a l sc hemes, 

mostly based  on standard  ac tivities
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nean values – different authors ?

To op timise risks vs. benefits ba lanc e, 

TREATMENTS NEED TO BE PERSONALISED



improvements

open questions 

future aims

Wha t’ s
new !



1.  Whic h pep tide?
dosimetry provid ing information
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DOTATOC  or  DOTATATE ?
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2. 177Lu or 90Y �

1. Whic h pep tide 
� �

dosimetry provid ing information
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177Lu- vs. 90Y- DOTA-peptide

the answer:                it depends!¼

Tumours Kidneys

2�  � � �� 8� �79�: � ��  � � � � � � 7�� � �: � �

� 7� � : ��7; � � �� � � �� � � ; �5� � ��  �

Tumor/ kidney dose ra tio is 

not a lways in favour of the 

same rad ionuc lide

From previuos experimental data: 

However, it was notic ed an 

advantageous ratio  for Lu in 

case of smaller tumours, for 

Y for b igger tumours 



Dose fac tors S

90Y-DOTADOTA--peptide peptide ®®®®®®®® for b ig lesionsfor b ig lesions

'

Cross fire properties could 

compensate non uniformity...

Dosimetry
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177Lu--DOTADOTA--peptidepeptide ®®®®®®®® for small lesionsfor small lesions
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Morfology, rec eptors¼
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90Y  
higher dose in the core
edge: dose < mean dose 

higher UNIFORMITY inside
inside: dose »»»» mean dose

177Lu
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Cross-fire contribution ?   

Mean dose representativity¼
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uniform ac tivities for  
equal mean doses

¼ hardly influenced by ac tivity d istribution

90Y c ross-fire c an be a trump c ard 

to be p layed against non uniformity 

in tumours...

¼ very radionuc lide dependent
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To be verified

The model 
would  
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3.  dose d istribution �

177Lu or 90Y ?2.

whic h pep tide ?1.

advanc es in dosimetry
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looking  for ac tivity d istribution¼
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Standard  dosimetry

mean doses
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dose distribution
at voxel level

Voxel dosimetry
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A new tool ava ilab le for voxel dosimetry
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¼ towards dosimetry d istribution
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These a re still open questions in PRRT... work in p rogress...

®®®® �� � 
� ) � 
� � 
 
) < � 
� � � � � � � � !
� � � 
� � � � 
� � 
 
� ) � 
� � � � � � 


� 	 � � � � � � � � 
� � � � � � � � � 
� � � � 
� � � >� � 
� � � � �



( � � 	#� 

� 
 �� � 	� : � � � �� � � 	#� � � 	� � � 	5; 	� � � � 
	
 � � � 	� � � 
�� � 	� � 	� �� � � � � � � 	� � � � � � 	� � � � � 	#� � 	� � � 	
� �##� � � � � 	� � � � � � � 	� � � � � � � 	� � � 	� � � 	� 
 � 	� � � �� � � � � �� � �

Biologica l-Effec tive-Doses(BED)

6�� � � � �6 �� � � � �6 �� � � � �6 �� � � � �

T1/ 2rep+ T1/ 2eff

BEDi = Di+ bbbb/ aaaa ×××× ××××Di
2

T1/ 2rep

Tumour  (inc lud ing repopula tion"

T1/ 2rep+ T1/ 2eff

BED = D+ bbbb/ aaaa ×××× ××××D2 – ln2 ××××
T1/ 2rep

aaaa ××××Tav

DDDDT

Surviving-Frac tion curves (SF%) 

SF = exp (-a BED)

SF(Dt) = exp (-aDt-g (t)×b×Dt)

or, to c onsider in  deta il the 
varia tion of dose vs. time (Dt):

g(t) = A [1-Et+Ft]/ Ht

A=llll e/ (llll e+mmmm);    Et=2××××llll e/ (llll e-mmmm)××××exp(-(llll e+mmmm)××××t); 

Ft=(llll e+mmmm)/ (llll e-mmmm)××××exp(-2llll e××××t);  Ht=(1-exp(-
llll e××××t)2)

B � � � � �� �� � �� ���&�3� ' � �$%&' � � , �� , , * .� �2� � � � � � �� � �� ���&�3� � � �$%&�' � � +�� � � +.* 9 � � �� �5� � � �&� � �2�� ��� � � - �� , 9� ., * �

	 � � �� � �� �� : �� � �


 � 	 � � � � � 	 � CC�

6�� � � � �6 �� � � � �6 �� � � � �6 �� � � � �

Trepair 2 h

aaaa/ bbbb 2.5 Gy

ac ortex 0.06 Gy-1

Tav 10, 30, 60 days
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