
15

Ab
str

ac
ts

2007
OCTOBER 13 – 17, 2007 · BElla CEnTER COpEnhagEn · DEnMaRK

2a

New developments in patient  
specific dosimetry
C. Chiesa (Milano)

Since the beginning of the past century, the International Commission on Radiological Protection (ICRP) 
established the three basic principles of radiation protection: justification, optimisation, dose cons-
traints. Since then, such principles leaded extensively and rigorously the protection of workers, of public 
and of patients. Nevertheless, it is a fact that in nuclear medicine therapy the optimisation principle 
showed an erroneous or a relatively limited applications. The ICRP publication N° 94 (1) is a milestone 
based on a revisited optimisation principle for public, workers and patient’s relative radiation protec-
tion. On the other side, the radiation protection of the patient, claimed by the European Directive 97/44 
(1997) (2), has no other mean of quantitative optimisation than internal dosimetry, which is still very 
rarely performed. Although both the Directive and important reference paper (ICRU 67 (3)) begin to show 
signs of time without having seen widespread applications, recent scientific publications [(4), (5)], and 
proposed software [(6), (7)] show that internal dosimetry is far from being forgotten.

ICRP 94 

This documents concentrates on risk related to the use of 131I, while other primarily beta emitters like 32P, 
89Sr and 90Y are indicated as providing “much less risk”. This introduces a difference between beta+gamma 
and pure beta emitters which could change the current regulations about necessity of hospitalization 
in the second case. Higher remarks is posed to external exposure of others, so that in case the treated 
patient lives alone, no risk for other is in existence, and no hospitalisation is required. On the other side, 
since “thyroid cancer as result of radiation exposure appears to be a significant risk for fetus, infants, 
and those under the age of 20 years, particular care should be taken to avoid contamination of infants, 
children and pregnant women”. 

The environmental impact of 131I waste is discussed , finding that “very low activities of 131I are observed 
in the environment as a result of medical uses”. The necessity of urine storage is evaluated in the light 
of  the optimization principles, and it is remarked that “ICRP recommendations do not explicitly state 
that urine should be stored or that patients should be hospitalised after therapy with high activities of 
radiopharmaceuticals. Instead, the ICRP recommends that public dose limits and dose constraints for 
others should be observed. This should be followed by optimisation.” The risk of accident and the dose 
to worker in case of high activity urine storage is another factor usually underestimated. The factor of  
psychological costs for the patient’s hospitalisation is taken into account for the first time.

For these set of arguments, the final conclusion is that “the decision to hospitalise or release a patient 
should be determined on an individual basis”.

From an intellectual point of view, such a statement is only apparently revolutionary if a non optimized 
common procedure, often translated in national law, is considered. In practice, the future will show if 
such a striking statement will be translated into new European Directives, and then in national laws. 
Guidelines will be in any case necessary to limit the possibility of individual decisions. In both Directives 
and Guidelines, the EANM role will be decisive. 

Optimization of nuclear medicine therapy

The patient radiation protection has no other way that individual internal dosimetry. This has to be 
regarded as a part of radionuclide therapy (like happens in external beam radiotherapy), rather than 
a separate science. In this respect the well known ICRU 67 publication  could is a reference paper. 
Starting from biological considerations, it poses particular attention to the case of non uniform spatial 
distribution of radioactivity. Up to now, the most common dosimetric evaluation is for uniform activity 
distribution, which gives a mean organ dose (MIRD methods). Neglecting the nonuniform distribution 
could cause large impairment between dosimetric previsions and real biological effects. In this respect, 
modern hybrid system like PET/CT but even the more accessible SPET/CT (now produced by all the major 
gammacamera builders) become essential tools for dosimetry. For PET, long or medium lived positron 
emitters start to become commercially available (124I, 4.18 dd halflife, 86Y 14.74 h halflife). The inter-
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national trend towards an implementation and improvement of dosimetric methods is visible from the 
number of published paper in the last year proposing simple software tools for MIRD planar dosimetry, 
but also high level ultra specialised studies [(8), (9)] . 

Along with the spatial distribution of activity, we find that the biological effect of the time distribution 
of irradiation is taken from the past works [(10)], in order to explain recent dosimetry failure. Barone 
et al [(11)], were able to demonstrate a correlation between kidney dose and creatinine loss per year in 
90Y DOTATOC therapy only introducing the dose rate effect in the dosimetric calculation (i.e. using of 
Biological Effective Dose, BED). No correlation arose from simple absorbed dose approach, even with the 
most sophisticated methods (86Y PET dosimetry). 

The number and the quality of recently published papers show that, hopefully, the way towards the 
optimisation of the nuclear medicine therapy is at least desired.
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