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One of the most frequently encountered dental pathologies are periapical changes. 
Periapical inflammations are divided into acute and chronic processes. According to lit­
erature, acute changes cannot be detected by means of conventional radiography (7). 
However, it is possible to detect local resorption in radiodensitometric measurements (4). 
Chronic periapical inflammations are divided into fibrous, granulomatous and purulent. 
In fibrous changes there dominate productive processes that lead to appearance of de­
posits of mineralised structures. They can be called protective mechanisms as there de­
velop layers of bone trabeculae around the affected roots. On the other hand, the main 
symptom in purulent inflammations is the destruction of alveolar bone.

The differences in radioopacity or radiolucency of hard tissues of teeth and alveolar 
bone can be detected on conventional X-ray images only when the change of mineralisa­
tion is large enough to produce hypermineralisation or demineralisation (9, 10). So if 
these differences are not prominent, it becomes difficult to determine the extent of 
pathological process on the basis of traditional radiography. However, using digital radi­
ography allows more precise diagnosis of pathological changes of teeth (3, 4, 12). At the 
same time it offers the benefit of reduction of the dose of harmful ionising radiation that 
leads to decrease in diagnostic risk (5, 8, 11, 13).

The purpose of the paper is radiodensitometric evaluation of hard tis­
sues of roots and alveolar bone of endodontically treated teeth with clini­
cally detected periapical inflammatory changes.
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MATERIAL AND METHOD

The material consisted of 139 digital intraoral radiograms of endodontically 
treated teeth with clinically found chronic periapical changes: 54 teeth with granuloma­
tous inflammation, 62 with fibrous changes and 23 teeth with purulent lesions.

All the radiograms were taken using the bisected angle technique by means of 
Prostyle Intra X-ray Unit (Planmeca) and Heliodent MD 8458 747x1744 (Siemens) X-ray 
generators, suitable for cooperation with digital radiography systems. The Digora 
Soredex and Dexa-CDR Schick digital radiography systems were used as image detectors. 
As it was mandatory to evaluate the entire material by means of the same image analysis 
tools, digital radiograms from the Dexa-CDR system were transferred to the Digora sys­
tem owing to the compatibility of software. The used software was Digora Version 1.51 
Rev. 2.

The applied image enhancement tools were: grey-scale imaging with contrast and 
brightness adjustment as well as full colour option. The so-called tomosynthesis function 
allowed precise determination of the extent of periapical lesions (11). The 
radiodensitometric measurements of affected roots were carried out along a line drawn 
at the distance of 1 mm from the radiological apex (Fig. 1). Then the density of alveolar
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Fig. 1. An example of density measurements of root in case of chronic 
fibrous periapical inflammation of an endodontically treated tooth

bone was measured along a line marked in 2 mm distance from tooth apex (Fig. 2). In all 
cases there were registered the minimum, maximum and mean values of densities along 
the line of measurement. Twenty-five teeth with no evident dental pathologies served as 
a control group.
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of alveolar bone in case of chronicFig. 2. An example of density measurements
granulomatous inflammation at an apex of an endodontically treated tooth

RESULTS

In the group of chronic fibrous changes at the apices of endodontically treated teeth 
the measurements of alveolar bone ranged from 109.21 to 124.39 with the mean value of 
114.07. The values of root densities were higher: minimum - 119.07, maximum - 132.86 
and mean - 125.61 (Fig. 3).

Mean

Alveolar bone■ Root

Fig. 3. Averages of minimum, maximum and mean values of 
density measurements in cases of chronic fibrous periapical 

changes of endodontically treated teeth
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Chronic granulomatous periapical inflammation of endodontically treated teeth was 
characterized by lower values than in cases of fibrous changes, both in the alveolar bone 
(minimum - 65.32, maximum - 84.13 and mean - 72.48) and in hard tissues of the af­
fected roots (minimum - 9.2, maximum - 107.83 and mean - 98.35) - Fig. 4.
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Fig. 4. Averages of minimum, maximum and mean values 
of density measurements in cases of chronic granulomato­

us periapical changes of endodontically treated teeth
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Fig. 5. Averages of minimum, maximum and mean values 
of density measurements in cases of chronic purulent 

periapical changes of endodontically treated teeth
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As far as chronic purulent lesions of apices of endodontically treated teeth are con­
cerned, the values of radiodensitometric measurements of alveolar bone were even lower 
than in chronic granulomatous changes - the minimum registered values were as low as 
4.96, maximum - 102.3 but the mean value was generally low - 40.17. The measurements 
of roots showed higher results with minimum values of 109.57, maximum of 116.91 and 
mean - 110.26 (Fig. 5).

DISCUSSION

There are two methods of treatment of periapical inflammations. One of them is a 
long-term method using temporary, non-hardening filling materials on the basis of cal­
cium hydroxide. Such materials are introduced into root canals for 3 months and during 
that period the regression of periapical changes is controlled radiologically. If a radio­
gram shows that healing processes are slow, the temporary filling is applied for next 3 
months. Such procedure leads to significant diminution of inflammatory processes or to 
complete healing of periapical changes. In such case permanent filling material can be 
applied (7).

The other method of treatment is based on the necessity of prompt treatment filling 
of root canals as every change of temporary filling is considered an act leading to second­
ary infection. After a short-term treatment with antibiotic-steroid preparation, the root 
canals are finally filled. When the treatment is over, long-term radiological follow-up is 
carried out (7).

It is evident that in both methods of endodontic treatment of periapical changes, ra­
diological examinations are indispensable. They become crucial in the first method when 
the detection of advances in healing processes determines the course of treatment and 
influences the decision on the onset of final permanent filling.

Detection of lesions on a conventional radiogram is feasible only in regions, where 
the changes in mineralisation of tooth and surrounding bone were large enough to pro­
duce a defect (a lucency) or an opacity (11). Digital radiography is a more sensitive tool 
than conventional radiography and it is wider and wider used (1, 3, 4, 11, 15, 18). Among 
many advantages of digital radiography there are: the reduction of the dose of ionising 
radiation necessary for exposure, constant high quality of radiograms as well as the possi­
bility of digital image enhancement and processing (11, 14-17). Radiodensitometric meas­
urements are superior to conventional radiography in detection of early stages of 
inflammations that produce little demineralisation of hard tissues (2, 3, 4, 6, 12). Such 
changes in hard structures in cases of chronic periapical inflammation result for the most 
part from the spreading of odontogenic inflammatory processes to alveolar tissues sur­
rounding an affected tooth (3, 12). The symptoms of chronic periapical inflammations 
can be analysed by means of digital radiography tools (15, 16). Thun-Szretter et al. 
(15, 16), used contrast enhancement as well as performed density measurements along a 
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chosen line and in a given area in patients with clinically confirmed chronic periapical 
inflammation just before resection of roots. It was concluded that the density measure­
ments were more objective and more reliable than subjective human evaluation. Density 
measurements can be useful in the diagnostics and assessment of treatment results in 
cases of chronic periapical changes that is consistent with own results (3, 12).

The radiodensitometric values were the highest in cases of chronic fibrous inflamma­
tory changes at the apices of endodontically treated teeth. It is a result of formation of 
layers of bone trabeculae around filled roots, which can be considered mechanisms pro­
tecting the organism against further spread of inflammatory process. The values obtained 
for endodontically treated teeth with granulomatous changes were intermediate: lower 
than in the group of fibrous lesions and higher than in case of purulent inflammations. 
On the other hand, the difference between the values of measurements of roots and 
alveolar bone was more significant than in case of fibrous inflammations. However, the 
most striking discrepancy was found in the group of purulent changes, where the 
radiodensitometric values of alveolar bone were very low. It is the consequence of de­
struction of bone tissue in the area of formation of pus.

CONCLUSIONS

It was concluded that radiodensitometric measurements allowed de­
tailed examinations of inflammatory changes at the apices of endodonti­
cally treated teeth. Digital radiography is a valuable and objective tool in 
diagnosis of periapical changes, monitoring of the course of endodontic 
treatment as well as in follow-up after such treatment. At the same time it 
allows reduction of ionising radiation dose, thus decreasing diagnostic 
risks to a patient.
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SUMMARY

The purpose of the paper was radiodensitometric evaluation of hard tissues of roots 
and alveolar bone of endodontically treated teeth with clinically detected chronic periapi­
cal inflammatory changes. The material consisted of 139 digital intraoral radiograms of 
endodontically treated teeth with chronic periapical changes: 54 teeth with granulomatous 
inflammation, 62 with fibrous changes and 23 teeth with purulent lesions. There was dis­
cussed the value of digital radiography and radiodensitometric measurements in cases of 
periapical inflammations of endodontically treated teeth. It was concluded that 
radiodensitometric measurements allowed detailed examinations of inflammatory changes 
at the apices of endodontically treated teeth. Digital radiography is a valuable and objec­
tive tool in diagnosis of periapical changes, monitoring of the course of endodontic treat­
ment as well as in follow-up after such treatment. At the same time it allows reduction of 
ionising radiation dose, thus decreasing diagnostic risks to a patient.

Pomiary radiodensytometryczne w przypadkach przewlekłych zmian 
okolowierzcholkowych zębów leczonych endodontycznie

Celem pracy była ocena radiodensytometryczna tkanek twardych korzeni i wyrostka 
zębodołowego zębów leczonych endodontycznie z klinicznie stwierdzanymi objawami 
zmian okolowierzcholkowych. Materiał stanowiło 139 cyfrowych rentgenowskich zdjęć 
wewnątrzustnych zębów leczonych endodontycznie z przewlekłymi zmianami okołowierz- 
chołkowymi. Były to radiogramy 54 zębów ze zmianami ziarninowymi, 62 ze zmianami 
włóknistymi i 23 ze zmianami o charakterze ropnym. Omówiono wartość radiografii cy­
frowej i radiodensytometrii w przypadkach zmian zapalnych okolowierzcholkowych zębów 
leczonych endodontycznie. Stwierdzono, że pomiary radiodensytometryczne pozwalają na 
dokładną ocenę zmian zapalnych przy wierzchołkach zębów leczonych endodontycznie. 
Radiografia cyfrowa jest wartościowym i obiektywnym narzędziem w diagnostyce takich 
zmian oraz monitorowaniu postępów leczenia endodontycznego. Jednocześnie pozwala na 
zredukowanie dawki promieniowania rentgenowskiego, co zmniejsza ryzyko diagnostyczne 
dla pacjenta.


