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Ab.,rracr. Bucky and X-rays ure uscd in the trcatment of 
nailbed diseases. Transmission through normal and dis­
eased naib, has been mea,ured. Nail� of normal thicknes, 
transm,t about 3o r; of Bud,} rays and abou1 85<:f of 
X-rays. Bucky ray� cannot be used when the diseascd
nails are thickened. wherea� 60 o/c of X-rays are transmit­
ted. 

/\ey II unll: Bucky mys; X-rays; Transmission through 
naib 

Various therapcutic principles are uscd in thc 

treatmcnt of nail di�eases. but the resulls are usual­
ly unprcdictable and not always �uccessful. 

X-ray and Grenz-ray therapy has bcen widely
used. either alone. or in combination with topical 

medicaments, especially in the treatmenl of psori­

atic nails (I, 2). The irradiation is usually given at 
weekly intervab. bu1 there is some disagreement 

regarding the optimal dose. 

The discus�ion of the relationship bet\\een 

treatmcnt dosage and therapeutic effect does not. 

howcver. takc the variation in thickness betwccn 

different nails into com,ideration. ahhough the 

energy absorption in nails must intluence the treat­
ment schedule. Since thb problem ha� not bccn 

evaluated pre\iously. we have mea�ured transmis­

sion through diffcrent nail type� 10 obtain results 

which might be used a� a guide to further nailbed 
treatment. 

MATERIAL 

The material comprised 37 healthy naib and 13 disea,ed 
nails with abnonnal thicknc,s and subungual hypcr­
keratoses. The normal nails were obtained al the 
emergency ward. where they had been removed from 
patients with various 1rauma1ic lesion� of the fingers wi1h­
ou1 involvement of the naih. The abnorma! nails were 
removcd due 10 established or suspected severe fungu, 
infec11on. 

METHOD 

The radiation wa, produced by a Siemens Dermopan unit 
with a Beryllium window. Radiation factors: Grenz-rays: 
12 kV; HVL: 0.27 mm cellon. 0-Filler X-ra} s: 29 kV, 0.3 
mm Al filter: HVL: 2.2 mm cellon. 

The measuremenl� wcrc pert"ormed with a thin-window 
ionization chamber with a diameter of 8 mm and a height 
of 6 mm in combanation with a Baldwin-Farmer subs1and 
ard dosimeter. The ionization chamber was placcd 20 cm 
dislant from the focal spot. A refcrence value exposure 
time of both Grenz-rays as well as X-rays was determincd 
without intervening naib. 

Table I. Naif thicl..11ess ancl tra11:,mfa:.io11 of 12 kV Cire11:.-ray.1 ancl 29 J.. V X-ray.1 

The figures given are means and (rangcs) 

Thicknes, in mm 
Transmis,ion of 
Bucky n,ys. 
12 kV 

Transmb'1on of 
X-rays

Normal fingcmails 

Children (n =4) 

0.36 (0.22--0.42) 

36 <:f (28-50) 

86% (82-91) 

Adults (n =32) 

0.54-(0.36-0.88) 

25<:f (12-52) 

80 o/c ( 694!7) 

Di,eased naih 

Adulls (11=13) 

2.28 (0.92-3.90) 

7 <:f (2-17) 

581"',- (45-76) 
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Fi,:. I. Transmission perccntage of 12 kV Bucky rays 
through nails with the thickness as given on thc absci"a. 

Thereaflcr a nail was placed in the ionization chamber 
and the exposure time for the concsponding radiation 
dose wa� dctermined (3). The measurements were pcr­
formed with both Grenz-ray� and X-rays and each valuc 
presented is an average of two measurements. As the 
output of the X-ray unit was kept constant during the 
measurements. the transmission could be determined as 
thc ratio between the exposure times at the two mea�ure­
mcnts. 

ref. value (minutes) x HJO 
i.e. transmi��ion = --,---,-----,------,-

time (minutes) with nail 

Nail appearance and prior localization were registered. 
The thickness ofthe nail was measured twice with a screw 
micrometer. The mcan valuc was uscd and for statistical 
purposes. linear regression analysis wa� used. 

RESULTS 

The thicknesses of normal and diseased nails arc 

shown in Table I together with the transmission of 

12 kV Grenz-rays and 29 kY X-rays through the 

nails. 

The relation between nail thickness and trans­

mission of 12 kV Grenz-rays is seen in Fig. I. There 

Table Il. Rods to be gi\'1'11 to the 11oil if the 11ail hed 

i.1 10 receil'e /00 rads 

Bucky. 12 kV 
X-ra). 29 I. V

Normal lingernail� 

Children Adult, 

275 400 
100 125 

Diseased 
nails 
Adults 

I 400" 
175 

" This dosc is so high that it will damage thc �kin around 
thc nail if it is not properly protec1ed. 
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1� a Yery high degree of correlation (r= 0.86. 

p <0.00 I) berween log thickness and transmission. 

DISCUSSION 

In clinical practice it is obvious that measurements 

of nail thicknes� cannot be made. Therefore the 
re,ults have becn transformed into a simple scheme 

which wc belie, c can be of �ome practical , alue 

(Table Il). It can be seen from this that in the 

trcatment of thick naib ( 1-4 mm) a sufficicnt radia­

tion dose cannot be given with Bucky ra} s without 

risk of skin damage. and this implies that Bucky 

rays should only be applicd to nails of normal thick­

ness ( <0.9 mm}. i .e. all normal nails except some 

big toe nails. X-rays 29 kY. however. can be used in 

the treatment of normal as well as pathologically 
thickened nails. 

With thc doses as given in Tablc Il the greatest 

therapeutic effect is obtained with the least ri�k of 

�ide effects. 
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AbJtract. Ten psoriatics who were started on therapy with 
p,oralen plus long-wave ultraviolc1 radiation (PU VA) 
wcre inve,tigated for a po��ible inOuence of the treatment 
on the thyroid gland func11on. No statistically significant 
changes were found in the levels of serum thyroxine. 
triiodothyronine or thyrotropin obtained arter 2 and 4 
weeks' therapy and 3 month� after cessation of therapy. 

Ke,· 11·ord.1: Psoriasis: Photochemotherapy; PUVA: 
Thyroid gland 




