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Digital images, whether produced by image intensifiers, flat panels or computed radiography 
imaging plates, have a broad dynamic range and, thus, there is a need to adjust the exposure 
parameters of the imaging protocols to obtain diagnostic images without over exposing 
patients.  The default exposure techniques of protocols delivered with the imaging equipment 
are in general set to produce high quality images at the expense of high radiation doses to 
patients.  Ideally, these protocols should be optimised for best possible image quality at the 
lowest possible patient dose, particularly for paediatric patients.  Manufacturers of equipment 
do not generally supply paediatric protocols and, thus, the default settings of the adult 
protocols have to be adjusted for paediatric patients. 
 
Optimising imaging protocols is not a trivial matter and, without a suitable phantom, it is 
difficult and time consuming.  Commercial phantoms are commonly used to optimise adult 
protocols, but these are made of dry materials such as perspex, Teflon, aluminium, dry bone 
as in dry skulls, or a combination of these materials.  The problem with these phantoms is that 
the features on their images are artificial, not simulating any characteristics of patients’ 
anatomic details.  
 
In optimising paediatric protocols for our new cardiac/angiographic Siemens Biplane Digital 
Imaging System, we searched for a paediatric phantom with moisture content, and found that 
the humble butternut pumpkin (cucurbita moschate) from the squash family makes a good 
paediatric phantom, particularly, when it is injected with contrast.  The part of the butternut 
that is useful as a phantom is the pulp, i.e., the part that contains the seeds.  This is also the 
part where the contrast is injected.  The image of the pulp contains structures that are natural 
as the butternut is the fruit of a living plant.  The image of the seeds is suitable for low-level 
contrast detectability while fine structures enhanced by the injected contrast can be used for 
high-level contrast visualisation and edge enhancement.  The noise level can be evaluated 
from the image of the whole pulp of the phantom.  A reasonable size butternut is equivalent to 
the head of about a 6-month-old infant.   
 
The images from patients produced using these optimised protocols were diagnostic and well 
received by radiologists and cardiologists.  Any final fine adjustments necessary to improve 
the protocols can be made by evaluating patients’ images. 
 
Using the butternut phantom, we were able to reduce the dose per image by a factor of about 
two with respect to the images produced with the original protocols supplied by the 
manufacturer. 
 
Butternuts are cheap, have a long storage life and can be purchased in any supermarket and 
greengrocer shop practically all year round.  Our experience has shown that they are suitable 
for optimising imaging protocols used in cardiac/general/interventional angiography, general 
fluoroscopy and computed radiography. 
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