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‘Hot Spots’ on the Radioaerosol Lung Ventilation Scan  

Historically, one of the overriding problems with performance and interpretation of the 
Radioaerosol Lung Ventilation scan has been ‘hot spots’.  

It has long been thought that ‘hot spots’ were the result of clumping of particles, which were either 
too large or were sticking together. ‘Hot spots’, rather than being related to particle size, are almost 
entirely a function of velocity. 

This velocity comes about either intrinsically or extrinsically. Intrinsically, it results from 
conditions within the patient’s lungs. This might be mucous plugs, tumor invasion or a narrowing 
of the passages by any number of disease states.  

Extrinsically, the cause is uncontrolled deep breathing or tachypnea. In the first instance, as the 
aerosol passes a narrowing of the breathing passage, it accelerates. Immediately upon passing the 
narrowing, it decelerates. Upon decelerating, an eddy current is created which deposits the aerosol 
on the distal side of the narrowing. In the second instance, an uncontrolled deep breath is by its 
very nature a high velocity breath. In this case, the aerosol will be deposited anywhere a bend is too 
sharp for the particle’s own inertia to allow it to turn. This is usually in the throat or at the carina. 

If the trachea is visualized, it generally indicates the presence of excessively large particles, and if 
these particles represent a sufficiently large portion of the particle size distribution, peripheral 
penetration will be impaired. 

Knowing that particles increase in size (hydroscopic growth) as they travel through the warm and 
humidified airways, it is important to start with very small particles. Although smaller particles will 
not grow too large, and will therefore reach the alveoli, individually they will not carry as much 
radioactivity as larger particles. Based on these technical considerations, a nebulizer needs to 
produce a large amount of very small particles (below 1 µM in size) and compact the particle size 
distribution. 
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