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1. INTRODUCTION

Currently screening centres advise women not to wear deodorants when attending for screening or assessment mammography. This is because it has been found that these can sometimes be detected as artefacts on mammographic films. There is therefore concern that these artefacts may affect the film readers’ judgement adversely. However the NHSBSP National Co-ordinating Group for Radiographic QA has expressed concern that this policy is making radiographers’ working environment unpleasant and questioned whether such guidance was really necessary. The National Co-ordinating Centre for Mammography was asked to investigate the following aspects.

· Can deodorants and anti-perspirants cause artefacts?

· Are there differences between brands and types that might enable more specific guidance to be provided?

2. METHODS

2.1 Preliminary testing

The initial approach was to test a relatively strong deodorant (Anhydrol Forte) chosen at random to see whether it was detectable under controlled conditions. This was done by applying a range of realistic application thicknesses to an acetate sheet which was then dried and imaged on top of 4cm of Perspex using a mammographic X-ray system at standard settings (28 kV Mo/Mo target /filter combination). The test film is shown in Figure 1. It was found that even the thinnest application was detectable, with some dried deodorant clumping to form relatively dense white marks on the test films as highlighted. It was immediately clear that at least this type of deodorant could in principle generate enough contrast to cause significant artefacts on a mammogram. It was therefore decided to develop a more rigorous testing method to see whether there were some types of deodorant, which would be less likely to cause artefacts.
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Figure 1: Film of small amounts of Anhydrol Forte deodorant showing significant attenuation

2.2 Deodorants tested

The range of deodorants and anti-perspirants listed in Table 1 and shown in Figure 2 was purchased in local supermarkets. The majority of anti-perspirant deodorants contain an Aluminium compound as their active ingredient. It is suspected that it is these Aluminium compounds that are the main cause of the artefacts. Some deodorants are clearly labelled to indicate that they are aluminium free and examples are shown in Figure 3.
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Figure 2: Range of deodorants tested
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Figure 3: Examples of aluminium free solid and liquid deodorants

Table 1: Details of deodorants tested

	Manufacturer
	Product Name
	Antiperspirant
	Type
	Active compund

	
	
	/ Deodorant
	
	

	Dermal Laboratories
	Anhydrol Forte
	A
	Roll on liquid
	Aluminium Chloride Hexahydrate

	The Boots Company
	Boots Own
	A+D
	Roll on liquid
	Aluminium Chlorohydrate

	Lever Faberge
	Impulse
	A+D
	Roll on liquid
	Aluminium Chlorohydrate

	Proctor and Gamble
	Mum
	A+D
	Roll on liquid
	Aluminium Chlorohydrate

	Revlon
	Mitchum
	A+D
	Roll on liquid
	Aluminium Zirconium Tetrachlorohydrex GLY

	Lever Faberge
	Vaseline 
	A+D
	Roll on liquid
	Aluminium Chlorohydrate

	Lever Faberge
	Sure
	A+D
	Roll on liquid
	Aluminium Zirconium Pentachlorohydrate

	Sara Lee
	Sanex
	A+D
	Roll on liquid
	Aluminium Chlorohydrate

	Avalon Natural Products
	Avalon
	D
	Roll on liquid
	None

	
	
	
	
	

	Guaber
	Bionsen
	D
	Roll on stick
	None

	Lever Faberge
	Dove
	A+D
	Roll on stick
	Aluminium Zirconium Tetrachlorohydrex GLY

	Toms Of Maine
	Toms Of Maine
	D
	Roll on stick
	None

	Colgate-Palmolive
	Soft and Gentle
	A+D
	Roll on stick
	Aluminium Zirconium Tetrachlorohydrex GLY

	Lever Faberge
	Vaseline intensive care dry cream
	A+D
	Roll on stick
	Aluminium Chlorohydrate

	Carter Products
	Arrid
	A+D
	Roll on stick
	Aluminium Zirconium Tetrachlorohydrex GLY

	Lever Faberge
	Sure ultra cream
	A
	Roll on stick
	Aluminium Zirconium Tetrachlorohydrex GLY

	Lever Faberge
	Sure for Men
	A+D
	Roll on stick
	Aluminium Zirconium Tetrachlorohydrex GLY


2.3 Attenuation characteristics of deodorants 

A method was developed for comparing the attenuating characteristics of deodorants. A 1ml syringe was used to transfer small volumes of 0.1 – 0.6 ml of deodorant into a disposable multi-well polystyrene holder as shown in figure 4. Each well has a diameter of 11mm. The average thickness of the deodorant was then deduced from the volume of deodorant and the diameter of the wells, and covered a range from 1.2 mm to 6.3 mm. The deodorant in the wells was allowed to dry overnight. A mammography film was then taken of the multi-well holder in the middle of a 4cm thick stack of Perspex at 28kV Mo/Mo and at 100mAs. An example of such a film is shown in figure 5. For the solid types of deodorant a sample was melted before being sampled with the syringe.

[image: image5.wmf]
Figure 4: Multi-well holder used to test deodorants
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Figure 5: X-ray film of several deodorants varying in thickness in multi-well holder

Each film was scanned into a computer using a Lumisys scanner. A sensitometry strip was processed at the same time as the films and this was also scanned using the Lumisys scanner. This enabled a density calibration of each image and the calculation of the percentage contrast of the deodorant in each well. The average pixel values corresponding to each well were measured and compared to the local background value. Optical density values were calculated from these pixel values. From the optical density, exposure values were calculated using the shape of the characteristic curve for the film screen system used. By comparing the calculated exposure for each well (E0) with the exposure for the surrounding background (EB), a contrast value was determined using equation 1. 
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The distribution of deodorant in each well was sometimes uneven. However the method calculated the average contrast for the average thickness of deodorant in the whole of each well. Therefore an uneven thickness should not have affected the measurement. The percentage contrast was plotted against the thickness of each deodorant. 

3  RESULTS

A line of regression was drawn and an approximately linear relationship between percentage contrast and the thickness of each deodorant was found as shown in an example in Figure 6. Using this relationship the contrast of each deodorant was calculated for a 0.5mm applied thickness. (Note that the thickness when dried would be less following the evaporation of any solvents.) The measured contrasts for this standard application of different deodorants are shown in Figure 7 and 8 and Table 2.
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Figure 6: Measured contrast for different thickness of Sure deodorant
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Figure 7: Contrast of deodorants for 0.5mm applied thickness
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Figure 8: Contrast of deodorants for 0.5mm applied thickness – grouped by type

Table 2: Contrast of deodorants for a standard application

	Type
	Product Name
	Contrast for a 0.5mm thick application

	Solid with aluminium
	Soft and Gentle
	14%

	
	Vaseline
	4.6%

	
	Arrid
	23%

	
	Sure Cream
	18%

	
	Sure for men
	15%

	
	Dove
	16%

	
	
	

	Solid no aluminium
	Bionsen
	3.9%

	
	Toms of Maine
	3.2%

	
	
	

	Liquid with aluminium
	Anhydrol Forte
	5.4%

	
	Boots Own
	2.8%

	
	Impulse
	3.6%

	
	Mum
	4.0%

	
	Mitchum
	9.7%

	
	Vaseline
	2.2%

	
	Sure
	4.1%

	
	Sanex
	3.8%

	
	
	

	Liquid no aluminium
	Avalon
	0.04%


4  DISCUSSION

The method used worked well and could be repeated with a wider range of deodorants. 

The liquid deodorant with the highest contrast was Mitchum. The manufacturers claim that this is a particularly strong anti-perspirant saying that it is “so effective you could skip a day”. The liquid deodorant with the second highest contrast was Anhydrol Forte which contains 20% w/v aluminium chloride hexahdrate. This appears to be the type of strong antiperspirant that might be prescribed medically. The one liquid deodorant that was organic and had no aluminium compounds showed very little attenuation once dried. It appears that it is the aluminium compounds that are the main source of high contrast and therefore of artefacts.

It was found that solid deodorants were generally more attenuating than liquids. This may be partly because the solid material that carries the active ingredient remains even after drying. Whereas the carrier in the liquid deodorants evaporates leaving only the active ingredients. Some of the deodorants such as the Vaseline intensive care dry cream although classified here as a solid actually have a composition somewhere between a solid and a liquid. The two solid sticks that were declared to be aluminium free (Bionsen and Toms of Maine) had the lowest contrast among the solid types. This confirms the finding with the liquid types of deodorant that it is the aluminium compounds that cause most of the attenuation.

In interpreting the data one should bear in mind that a contrast of 1% can be detected on mammograms if the area involved is about 5mm in diameter. For smaller areas of the order of half a mm a contrast in excess of 5% is needed for detection. Thus one can deduce that for the type of clinical abnormality seen on mammography virtually any thickness of most deodorants may be visible.

5  CONCLUSIONS AND RECOMMENDATIONS

It has been shown that deodorants and anti-perspirants do have sufficient contrast to be visible on mammograms and can potentially be the source of artefacts. Aluminium compounds appear to be the main source of the attenuation although even solid deodorants with no aluminium also showed low levels of contrast which may be visible on films. Only the one liquid deodorant with no aluminium could be ruled out as a possible source of artefacts.

Possible modes of advice given to the women attending for mammography depend partly on whether radiologists and other film readers can properly differentiate between artefacts caused by deodorants and clinically relevant features. Options for advice might include:-

· Women attending for mammography should avoid using deodorants and anti-perspirants close to their breasts immediately prior to their visit (As at present)

· Women attending for mammography should not use deodorants close to their breasts unless they are aluminium free liquids

· Women attending for mammography should not use deodorants close to their breasts unless they are aluminium free

· Women attending for mammography may use deodorants but the application should be kept a minimum and preferably be an aluminium free liquid

Clumping of deodorant
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