
Lutate Dosimetry calculation Workshop 
 
The Essentials 
 
Mono exponential decay    At = A * exp (-a*t )           At = A0 * exp (-ln(2)*t /teff) 
 
Cumulative activity      Ã= A/a    [a=ln(2)/teff]             Ã= 1.44 *teff * A0 

 

Bi exponential decay   At = A*exp(- *t) + B*exp(-*t) 
At = A0 *((f1*exp(-ln(2) *t /t1))+((1-f1)*exp(-ln(2)*t/t2))) 

 
Cumulative activity     Ã= A/α + B/β   

= ln2/t1       = ln2/t2 
 
Effective Half life                 1/teff = 1/tphysical + 1/tbiological 
 
Biological half life               tbiological = 1/(1/teff  - 1/tphysical) 
 
Dose calculation    D= Ã * S 
     
SWB<-WB factor Lu-177   S(wbwb) ref (male)    = 3.49 10-7 mGy MBq-1 s-1        mref=70kg 

S(wbwb) ref (female) = 4.49 10-7 mGy MBq-1 s-1        mref=57kg 

S(wbwb) =  S(wbwb) ref x mref / mp 

 
 
 
 



Case  One. 
 
Data of whole body counts (in this case derived by total counts from geometric mean 
of anterior and posterior gamma camera but could be counts from an external 
radiation monitor) from patient who received a course of 177Lu-DOTATATE therapy.  
The main goal here is to introduce some basic calculations and the concept of curve 
fitting and area-under-the-curve (AUC) calculations in the context of this therapy. 
 
 You may have to consider different fits to the same data. 
 

 Try the monoexponential fit (we provided the results of curve-fitting from an 
anonymous software – Are these reasonable?)  to find the cumulated activity 
and whole-body dose (WBD).  Does it look adequate on the graph? 

 
 Try the biexponential fit (this time you have two half lives and a factor to 

change) Does the fit look any better?    
 
 Look at the Trapezoidal fit.   The only thing that can be adjusted is the last value 

(green box).  This estimates the area out to infinity from the last point.  This 
could use either the physical half life – or the effective half life to estimate this. 
In the example we used a linear fit projected from the last two time points (is 
this a reasonable approach?).  Change between these and see how this affects the 
cumulative activity and dose.  How does the dose from the trapezoid fit compare 
with those from a fitted curve? 

 
 Look at the dose calculations.   Which fit gives the highest dose?  Why?  Which 

do you consider to be the most representative dose? 
 
 Decrease the mass of the patient.  Does the dose increase or decrease?   
 
 
 
Case Two. 
 
This example is based on ROIs applied to a series of whole-body scans (geometric 
means of opposing views) upon which %ID (injected activity) was calculated. The 
first scan started immediately after completion of the radio-peptide administration and 
prior to bladder voiding. Hence, for simplicity, we have used the total whole-body 
counts to calibrate the measurements and derive retained activity levels.  All imaging 
followed the same protocol (e.g. bed scanning speed, collimator, scan duration, 
energy window settings etc) 
 
 Try the two fits again. Which one fits better?  Are there differences in curve 

fitting of the individual organ TACs? 
 
 Use the Svals_Calculations spreadsheet to derive absorbed doses from 

cumulated activities. 
 
 What is the effect of curve fitting on the calculated absorbed doses in the 

various compartments? 



 
 

 
Case Three: 
 
This is an example from a mathematical phantom (where known values have been 
assigned into the various organs of the Zubal anatomical phantom to generate a series 
of images). 
 
 Observe the values derived for the left and right kidneys from the planar images. 

How do these compare to the SPECT data (acquired immediately after the 
second planar scan)?    

 
 What effect does this have on the dose calculations?     

 
 What could be done to help prevent this? 
 
 
Case Four: 
 
This is a case of a patient considered for further therapy. However, clinical metrics 
(e.g. blood counts) pose questions with regard to potential toxicity. The hospital 
doctors decided to proceed with a cycle of conservative administered activity (half of 
the routine amount). They asked you to consider the post-therapy imaging data to help 
determine if the patient can sustain further therapy.    
 
 What are the calculated absorbed doses with the various options (curve-fitting) 

available? 
 
 How do the absorbed doses per unit administered activity compare with other 

cases? 
 

 Some staff are concerned with the excessive number of images required for the 
dosimetry calculations (four images) and ask you to “do something” with 
fewer data points. How does the curve fitting and calculated results for three 
time points compare with the minimum default imaging protocol (four time 
points)? 

 
 


