
The worst obstacle in the roentgenologic estiination of the h n e  
density is the non-iiiineralized structures surrounding the hone 
to be exaniined ( V i r f m m ,  1960). The teeth are the only parts of 
the skeleton not covered by soft parts. Therefore, they :ire theo- 
retically in :I \rery f:ivournble position from the point of view of 
roentgenologic bone density estiniations. The purpose of this 
study was to examine the possibilities of roentgenologic hone 
density estiiiiations of teeth and try to find out whether teeth 
could be used :IS indicators o f  bone density of the entire sl<eleton. 

J I A T E I ~ I A I ,  AND JIETH0I)S 

The inaterial consisted of 38 seco~id ~n:ixillary incisor teeth and 
24 inandibulnr incisor teeth. In addition, the hone density of 15 
mandibles and 18 mandibular incisor teeth belonging to these 
iiinndibles was determined. The 1ii:iterial was obtained from the 
collections of the Department of Anatomy, University of Helsinki. 
For the deterinination of the density of teeth, :I special device, 
recently described by Reid d H d f f  (196l) ,  for direct esliination 
of density of small solids, was einployed. Furthermore, the bone 
density of the teeth and the iiiandibles was determined as follows: 
the degreased bones were kept in an  oven at  a teniperature of 
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Fig. 1 .  The step-wedge arid three roentgen im:ige\ of the teeth uactl 
for densitomctric rending. 

60" C for two weeks. Then they were weighed with :I Mettler €3 6 
halance. Their voluuie w:is deterinined py"n"iiietricnll3I~ using spe- 
cial pycnometers designed :iccording to the size :ind shape of the 
bone in question. The dry weight divided by the volunie was used 
as pnr:inieter of the actual hone density ( T ~ l k k u  e t  d., 1962). 

The teeth were radiographed with :I four-mlve roentgen ilia- 
chine a t  40 li\' :it ;) distance of one meter. The filiii used was 
Iiodali Crystalleu non-screen fine-grain fi l i i i .  A sin:ill :rluniiniuiii 
step-wedge W:IS used :is :I reference (Fig. 1 ). The films were de- 
veloped in  Kodnlt 1)s 80 de~eloping  solution, :inti were analyzed 
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Fig. 2. ?‘he densitometric curve of the step-wedge (on the left)  and curves 
obtained from three teeth. 

with the aid of a Joyce & Loebl automatic recording densitorneter. 
The iiieasureiiients were made along the iiiiage of the step-wedge 
as well as along three tracing paths across the images of the teeth 
(Fig. 2). The thickness of the teeth a t  the level analyzed densito- 
iiietrically was measured, and the density values expressed in 
thickness of aluniiniuiii were correspondingly corrected. Correln- 
tion of the density values and those obtained roentgenologically 
were coinpared according to the coninion principles of statistical 
analysis. The density values of the iiiandibles and the teeth ex- 
tracted from thein were treated in the same iiianner. 

RESULTS AND DISCUSSION 

Pieces of .001 inch thick Mylar film**) were fastened on the 
density estimated according to the method of Reid & Halff (1961) 
and the roentgenologically determined bone density of the second 
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iiiaxil1:iry incisor teeth (Fig.  3 ) .  The regression eqii:ition MYIS :IS 

follows, 

y -= 6.9 x ~ :3.5x, 1' < 0.001 

where x is tlie density v:ilue o1)t:iinetl einploying the method of 
RPid c t  Hcil/"/" :ind y is the roeiitgenologic~ily deteriiiined density. 
'I'he saiiie corre1:ition hetween the different iii:iiidibiil:ir incisor 
teeth W:IS a $  follows, 

y L 9.3 x ~~ 6.26,  1' < 0.001 (Fig. 4 ) .  

l'here WIS no significant correl:ition between the m:indihles and 
the teeth helonging to  theiii. The pyciioiiietrically deteriiiined den- 
sity of t he  teeth cx:iiiiinctl WYIS : ihout 2.1 g/iiil : t i id  with tlie initlet 
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Fig. 4. The same eorrelation as in Fig. 3. Mandibular incisor teeth. 

seed inethod (Hops11 et nl., 1961) the estimated density of the 
mandibles was about 1.2 g/ml. 

As seen from the scatter diagr:inis (Figs. 3 and 4) ,  variations 
in the bone densities of the teeth examined are relatively small. 
Moreover, they do not correspond to the variations of the bone 
densities of the mandibles. The change of the iiiineral content in 
the teeth seenis to  be rather low. The huiiian teeth are apparently 
a relatively "dead" part of the skeleton and cannot be coinpared 
in activity with cancellous bone tissue which rather soon reacts, 
e.g., to calcium-free diet (Virtczmn & Knllio, 1961). Thus it is ap- 
parent that the teeth cannot be used as indicators of the niin- 
eralization stage of the whole skeleton and that their bone density 
does not even show the variations observed in the mandibles. 



SUSIhIARY 

The density of the teeth, which theoretically are i n  a favourable 
position for roentgenologic density estimation, was investigated. 
There was a significant correlation between the hone density 
values of the teeth obtained by the roentgenologic atid physical 
methods eniployed. There was, however, no correlation between 
the iiiandibles and the teeth belonging to them. This seeiiis to in- 
dicate that the bone density of the teeth cannot he used as :in 
indicator of the 1iiiner:ilization stage of the entire skeleton. 

I i l i S [ i h I ~ i  

LES DENTS COMME INDICATEURS DE LA DENSITI? OSSEUSE 

Le s dents occu 11 :in t t h C or iq LI e ni e t i  t u n e p s i  t ion f :ivor able 1) our 
I'estiinntion radioSr:rl)hicIue de leur densiti., les auteurs ont f:iit 
I'Ctude de leur densite. II esistait line corri.l:ition significative 
entre les valeurs de I:r densiti. osseuse des dents obtenues par les 
1116 t hode s r adiog r:i ph iqii e s e t physiques e nip1 o y ke s . I I 11' exist :I i t 
cependmt piis de corrCl:ition entre les iiiandihules et les dents 
leur nppartenant. Ce fait seiiihle indiquer clue 1:1 densiti. osseuse 
des dents ne peu t  6tre utilisCe coniiiie indic:iteur du degrC de 
iiiinCr:ilis:rtion de scpelette entier. 

ZI'SAMMENFBSSUNG 

ZdHNE ALS INDIKATOREN DER KNOCHENDENSITdT 

Die Densitat der Ziihne, die sich theoretisch in giinstiger Lage 
fiir die Hewertung der rdntgeiiologischen Densitiit befinden, ist 
untersucht worden. Es bestand eine signifikante Korrelation zwi- 
schen den Werten der Knochendensitiit der Ziihne €lei Anweiidiing 
rbntgenologischer und physikalischer Methoden. Ihgegen hat 
sich lteine Korrelation zwischen den Unterkiefern und den zu 
ihnen gehiirenden Ziihnen herausgestlllt. Dies scheint zu er- 
weisen, dass die Knochendensitat der Zahne nicht als Indilcator 
f i r  das Minera1is;itionsstadiuiii des gesamten Sltelettes angewantlt 
we r den kann . 
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