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INTRODUCTION 

Reduction in bone density cansctl by dernineralizatio~1 is reflected in changes 
in the morphological pattern of bone structure. These osteoporotic changes 
are, owing to the rapitl metaholic turnover, visihle earlier in the cancellous 
than in the compact bone (Cooke, 1955). 

Densiometric analysis of radiograms of human finger bones in a dry, 
fat-free state has shown a highly significant correlation between the tra- 
beeular density of the cancellons bone pattern and the true mineral content 
of bone (Virtarriu dl- Tellckti, 1961). In vim, however, the covering effect 
of the soft tissues has made an adequate analysis of the trabecular pattern 
more difficult (Virtuma, 1961). 

Alveolar bone is covered only hy a thin miicous nienihrane and can, hy 
using a special technique, be radiographed without cheeks included. Sub- 
sequently, densiornetric sttitlies of alvcolar hone 1)attcrn have given, in vivo 
likewise, promising informations in selected cases. The pnrpose of this work 
was to es tablisli whether the radiographic trabecular density could be used 
as an estimate of the true mineral content of mandibular alveolar bones. 

MATERIAL AND METHODS 

Twenty specimens of alveolar hone originating from 19 human mandihles 
removed post portenz comprised the material of the study. All specimens, 
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Fig. 1. Radiograph of an alveolar mandibular hone specimen showing the tracing paths 
of scannings. 

about 1 , 5 ~ 2  cm in size, were taken from prneniolar and niolar regions. 
After careful removal of the soft tissues the hones were tlegreased with 
acetone arid dried at. room temperature. The bone pieces were then radio- 
graphed with the aid of an ordinary four-valve roentgen machine at 45 k\i 
from a distance of one metre. The exposures were made on Kodalc Crystallex 
finegrain non-screen film, the films were conventionally developed in Kodak 
Dx 80 developer and thereafter analyzed photometrically with a Joyce auto- 
matic recording densitometer. The ratio of record to sample travel was 
1 to 20. 

Then the bone pieces were dried in a vacuum oven at a temperature of 
80°C for 48 hours and imniediately weighed with a laboratory balance. The 
surfaces of the bones were made airtight by using lac varnish and the vol- 
umes were measured with a Beckman Air Comparison Pycnomcter. By 
dividing the dry weights of the hone pieces by their volumes the dry den- 
sities were obtained. The calcium content of the bones was determined by 
means of X-ray fluorescence (Cudmius et ad., 1965). 

In each densiometric analysis, to obtain comparable results, the back- 
round density of the film was adjusted to the level of the basal line of the 
record by means of the base line control wedge. The scannings were carried 
out on linear tracing paths at 5 mm intervals across the trabecular pat.t.erns 
of the alveolar sect.ions (Fig. 1). The illuminated area used was 0.02 x 0.5 m m  
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Fig. 2. Densiometric profile of an alveolar mandibular hone specimen the density of which 
is 1.19 g ~ m - ~ .  Trabecular density calculated from the profile was 1.64. 

on the film. Five or six densitometric curves were thus obtained from each 
radiogram (Fig. 1 and 3). The number of the individual peaks of the densito- 
metric curves "as counted and their heights standing out from the basic 
density area were recorded. The length of each profile measured with a 
curvimeter w-as calculated per linear unit of the scanning line and this was 
divided by the average height of the individual peaks. The arithmetic mean 
of the resulting figures was considered to represent the alveolar trabecular 
density of the bone. 

RESULTS 

The correlation between the radiographic trabecular density and the dry 
density as well as the calcium content of the alveolar bone sections was 
examined by standard statistical methods. The following regression equa- 
tions were obtained (Fig. 5): 

X, = 1.07. XT-0.54 & 0.06; r = 0.96 
X, = 0.273. XT-0.147 0.014; r = 0.96 

where X, represents radiographic trabecular density, X, dry density and 
X, the calcium content. 
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Fig. 3. Densiometric profile of an alveolar niandibular bone specimen the density of which 
was 1.61 g ~ m - ~ .  Trabecular density calculated from the profile was 2.07. 

Scanning line 

Fig. 4. Densiornetric profile showing the basic density area and the length of the scanning 
line. 
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Fig. 5. Scatter diagram. The trabecular densities of the alveolar mandibular bones obtained 
from the densitometric curves plotted against the corresponding hone densities (dry weight 

per volume) and the calcium contents. 

DISCUSSION 

The present results correspond to the results obtained from finger bones 
(Virtuma & Telkku, 1961) and show a highly significant correlation at a 
level of P < 0.001 between trabecular density and true mineral content of 
mandibular alveolar bones. The trabecular ratio, the percentual ratio of the 
sum of trahecular peak widths as measured at a distance of 4 cm from the 
basal line to the length of the scanning line, used as an indicator of trabecu- 
lar density of finger bones by Virtama and Telkka, did not show a constant 
correlation with the dry density of the alveolar hone. This is apparently 
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due to the variation in thickness between marginal parts and basal parts 
of the alveolar bones. However, in the present study the relation between 
the length of a densitometric profile per linear unit of the scanning line 
and the average height of the peaks shown by the same profile proved roughly 
to indicate the relative trabecular density of bone. The denser radiographic 
appearance of trabeculation caused by greater bone thickness reflected in 
the densitometric analysis in increased overlapping of the lower parts of 
the individual density peaks. On the other hand, the increase of overlapping 
was found to be in proportion to the thickness of the alveolar bone pieces 
examined. Therefore, the rlerisitometric density values obtained indicated 
relative, not ahsolute trabecular density. 

The results obtaincd imply that the density of the trahecnlar pattern of 
alveolar canccllous bone gives representative information about true bone 
density. However, an almost unilinear arrangement of the trabeculae was 
shown to be a basic condition for a successful densitometric analysis. The  
applications of the method are therefore limited in the jaws to the determinal- 
tion of the density of the alveolar bone pattern of the mandibles. The com- 
plicity of the method makes it less statisfactory for clinical purposes. Studies 
for simplification are therefore under progress. 

SUM MARY 

Possibilities for the w e  of radiographic trahecular density as an indicator 
of bone density of human mandibles are studied. Twenty autopsy pieces 
of alveolar bone from the praemolar arid molar regions were radiographed 
and analyzed densitometrically. The results obtained showed a highly sig- 
nificant correlation between the trabecular density, as calculated from the 
densitometric curves of the bone pieces, and the actual density (dry weight 
per volume unit) as well as the calcium content of the bones. 

R ~ S U M $  

C O R R ~ L A T I O N  ENTRE LA DENSIT$ DE LA STRUCTURE T R A B ~ C U L A I R E  A L V ~ O L A I R E  

ET LA TENEUR R ~ E L L E  EN SUBSTANCES M I N ~ R A L E S  DANS LA MANDIBULE 

La possibilit6 d’utiliser la densit6 trab6culaire radiographique comme in- 
dicateur de la densit6 osseuse de  la mandibule humaine a fait l’objet de cette 
etude. Vingt spkcimens d’os alveolaire des rCgions des molaires et des pr6- 
molaires obtenus B l’autopsie ont 6th radiograph& et analyses par densi- 

HUMAINE 
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mktrie. Les rCsultats o1)tenus mettaient en Cvidence une corr6lation forte- 
ment significative entre la densite trabhculaire, calculCe i partir des courbes 
densimktriques des specimens osseux, et la densite rCelle (poids sec par 
unit6 de volume), ainsi que la teneur en calcium des 0s. 

ZUSAMMENFASSUNG 

BEZIEIIUNG ZWICIIEN DICHTE DER A L V E O L ~ R E N  TRABECULAR STRUKTUR UND 

DES MINERALGEHALTS DER MENSCHLICHEN MANDIBULA 

Miiglichkeiten der Verwendung der rontgenographischen trabeculiireri Dichte 
als Indicator fiir die Knochendichte der menschlicheri Mandibula werden 
untersucht. Zwanzig Autopsiestucke von Alveolarknoclien der Praemolaren 
und Molaregegend wurden geriintgt und ihre Trabekelmuster densitometrisch 
analysiert. Die Resultate zeigten eine sehr bedeutungsvolle Korrelation zwi- 
schen der trahecularen Dichte, die von den derisitometrischen Analysen er- 
halten wurden, und der wirltlichen Dichte (Trockengewicht pro Volumen- 
einheit) als auch dem Kalziumgehalt der Knochen. 
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