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Abstract 
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The currently used lung dimensions in dosimetry were originally 
estimated in the 1940s from Army recruits. This study provides new 
estimates of lung dimensions based on images acquired from a sample from 
the general population (varying age and sex). Building accurate models, 
called phantoms, of the human lung requires that the spatial dimensions 
(length, width, and depth) be quantified, in addition to volume. Errors in 
dose estimates may result from improperly sized lungs as the counting 
efficiency of externally mounted detectors (e.g., in a lung counter) is 
dependent on the position of internally deposited radioactive material (i.e., 
the size of the lung).  

This study investigates the spatial dimensions of human lungs. Lung 
phantoms have previously been made in one of two sizes. The Lawrence 
Livermore National Laboratory Torso Phantom (LLNL) has deep, short 
lungs whose dimensions do not comply well with the data published in 
Report 23 (Reference Man) issued by the International Commission on 
Radiological Protection (ICRP). The Japanese Atomic Energy Research 
Institute Torso Phantom(JAERI), has longer, shallower lungs that also 
deviate from the ICRP values. However, careful examination of the ICRP 
recommended values shows that they are soft. In fact, they have been 
dropped from the ICRP's Report 89 which updates Report 23. Literature 
surveys have revealed a wealth of information on lung volume, but very 
little data on the spatial dimensions of human lungs. 

Better lung phantoms need to be constructed to more accurately represent 
a person so that dose estimates may be quantified more accurately in view of 
the new, lower, dose limits for occupationally exposed workers and the 
general public. Retrospective chest images of 60 patients who underwent 
imaging of the chest- lungs as part of their healthy persons occupational 
screening for lung disease were chosen. The chosen normal lung images 
represent the general population). Ages, gender and weight of the patients 
were collected from the image files. The majority of images used were 
digital PA and lateral x-ray images. This population is chosen because they 
represent the population of potential patients for which phantoms for 
radiation distribution/deposition doses are ultimately estimated and very 
often have no lung disease or visible lung pathology. Final new dimensions 
measurements will be reported. 
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