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The purpose of the study was to evaluate a possible relationship between the
technical quality of root canal filling and the periapical status of endodontically
treated teeth. 180 teeth of practically healthy patients, affected by the apical pe-
riodontitis, were treated endodontically. The root canals were filled by the lateral
condensation technique. To evaluate the technical quality of root canal filling in
the radiographs, there were applied criteria based on the filling quality score (1,
2, 3, 4): score 1 — overfilled (16.98%), score 2 — up to the radiographic apex
(22.01%), score 3 — >2 mm from the radiographic apex (10.69%), score 4-2 mm
from the radiographic apex (50.31%). After 12 months 159 teeth treated endodon-
tically were re-examined. The standards of the radiographic criteria, which charac-
terize the efficacy of endodontic treatment, were applied to describe the outcome
of the treatment prognosis: success, uncertain, and failure. After 12 months, the
index values of the apical periodontitis healing were: “success” — 74.2%, “uncer-
tain” — 17.6%, and “failure” — 8.2%. Conclusion: the technical quality of root canal
filling did not have any impact on the healing outcome of apical periodontitis after
a period of 12 months.
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INTRODUCTION

Results of endodontic treatment have long since been
analysed in many North American and European
countries. Various factors that can have an impact
on successful treatment are checked. In some po-
pulations the endodontic status of teeth is studied,
as endodontic treatment is still intensive (1). For
example to according Swedish data, on average 4.5
teeth per patient and for 45 percent of patients even
5 and more teeth are treated endodontically (2).
Endodontic treatment is also related with the prob-
lem of apical periodontitis. It is also thoroughly ana-
lysed, and numerous epidemiological studies are
being performed for evaluation of apical periodon-
titis prevalence. In Scandinavian countries this index
varies between 30 and 60 percent and increases with
age (3). Similar data are published from the Nether-
lands, Switzerland and the USA (4-6). According to
recent data from Portugal, the prevalence of apical
periodontitis in the 30-39-year group is slightly
lower — up to 30 percent (7). Data on the prevalen-
ce of apical periodontitis in Eastern Europe are
scarce. According to the results obtained in Vilnius,
apical periodontitis among the 30-39-year popula-
tion is diagnosed in 70 percent, while in Scandina-

via in 40 percent in the same age group (8). Among
35-44 year-old patients, apical periodontitis is diag-
nosed in 82 percent among those with former endo-
dontic treatment (8). Thus, the disease is very fre-
quent in this age group in Lithuania, and endodon-
tic treatment does not warrant success. Such a high
frequency of the disease urges to search for the
causes of such a high morbidity and the ways to
decrease it. Concerning the results of endodontic
treatment, it is important to know the factors that
can influence the outcome. These are patient’s age,
general status of his/her health, initial diagnosis of
the tooth under treatment, peculiarities of the mor-
phology of the canal of the root, quality of chemo-
mechanical root canal preparation, microbiological
status of the root canal, clinical complications, ma-
terials and methods of root canal filling, technical
complications. Such a wide range of factors explains
the results of studies which indicate that the suc-
cessful outcome of endodontic treatment can be ex-
pected in 40 to 95 percent of all cases (9). Data on
the incidence of apical periodontitis among the in-
habitants of Vilnius are available (8); however, we
still lack data on the remote outcome of treatment
of apical periodontitis and on the factors that may
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have an impact on it. Thus, the purpose of this
study was to evaluate the significance of several fac-
tors (diameter of the periodontal lesion before the
beginning of the endodontic treatment, patient’s age,
sex, technical quality of the root canal filling) on
the results of apical periodontitis treatment after 12
months.

MATERIALS AND METHODS

Patients who agreed to participate after arrival to
the endodontologist in Stomatological Clinic of Vil-
nius University were included into the study. The
patients were sampled into age groups as follows:
group I — 7-15 years; II — 16-30 years; III — 31-50
years; IV — 51-70 years. In total, 180 teeth damaged
by apical periodontitis were treated in this study.
As not all patients arrived for checkout after 12
months, the further analysis was performed on only
159 teeth. For each patient it was explained that
teeth with apical periodontitis would be treated endo-
dontically, and the quality of root canal filling would
be evaluated by control X-ray immediately after pro-
cedure and after 12 months.

Disregarding the patient’s sex, age and peculiari-
ties of teeth, their root canals were cleaned and
formed using the standardized method of “box” (i.e.
root apex is reached with instruments of all sizes)
(10). Rubber dam and endodontic files (Maillefer)
were used for the preparation of root canal in each
case.

The working length of the canal was determined
by admitting into it a flexible endodontic file No.
15 under radiological control (11). For the cleaning
and shaping of the canal, a preparation of ethylen-
diamintetraacetic acid (RC-prep) pushed into the ca-
nal with a working endodontic file was used. Subse-
quently, the canal was washed with 2.5 percent of
sodium hypochlorite (NaOCI) solution and filled with
gutta-percha by lateral condensation, using the pa-
tented eugenol zinc oxide paste Roth Root Canal
Cement. “Master” cones were selected from stan-
dard ones and “accessory” cones from non-standard
gutta-percha ones. For gutta-percha condensation, A,
B, C, D (Maillefer) spreaders were used. Parallel X-
ray after canal filling was taken. Endodontic cavity
was filled with 4 mm eugenol zinc oxide cement
(i.e. IRM). Patients were informed that this was not
the final filling and that after 12 months he/she
would be recalled for check up, even in case of
absence of any clinical symptoms.

Sequence of endodontic treatment

All teeth were treated during three visits. At the
first visit, the endodontic cavity was cleaned, canals
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identified, their working length determined, initial
chemomechanic cleansing and shaping performed.
Each canal was alternately washed with 2.5 percent
NaOClI solution and EDTA preparation and dried
with paper plugs of corresponding size. The endo-
dontic cavity till the next visit was temporarily filled
with JRM cement.

The second visit was appointed after 5-7 days.
During the second visit, the root canal was repeated-
ly cleaned chemomechanically and shaped, i.e. it was
finally cleaned and shaped according to the stan-
dard method of “box”. During all procedure the ca-
nal was abundantly washed with 2.5 percent NaOCI
solution and EDTA preparation and dried with paper
plugs. Till the next visit, the canal was left empty,
and the endodontic cavity filled with /[RM cement.

The patient was requested for the third visit after
5-7 days. This time, after a proper washing of the
canal with 2.5 percent NaOCI solution and drying
with paper plugs, the “master” gutta-percha cone
was selected and pushed into the canal; X-ray was
taken to check if the cone was selected and the
canal prepared properly. Subsequently, the canal was
filled by lateral condensation and parallel X-ray
taken immediately. The endodontic cavity before
final filling or a prosthesis of tooth was temporarily
filled with IRM cement.

For almost all patients a non-steroid anti-inflam-
matory drug (Ibuprofen or Motrin) 0.4 g 3 times
per day for 4-5 days was prescribed.

The patients were recalled for checkup after 12
months, as the observation data of one year are
most informative of results of treatment (12, 13).

Radiological method of study

The following X-rays were taken: initial (before
treatment), for determination of working length, with
adjusted “master” cone, immediately after filling the
root, and after 12 months. Seeking to support the
shortest standardized duration of exposition, radio-
graphy was performed using an Endo-Pro film holder,
a conic tube regulating the direction of rays, and
Kodak Ektaspeed film (size 3 x 4). Films were deve-
loped manually by the same technician. Radiographs
were evaluated in the dark on a light screen under
double magnification.

For diagnosis of apical periodontitis, the method
of E. White (1992) for evaluation of the radiologi-
cal picture of periapical tissues was used (14). For
radiological evaluation of the technical quality of
root canal filling, criteria on a 4-score scale were
employed:

score 1 — 1 mm and more of filling material is
in surrounding periapical tissues
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score 2 — filling material is at the level of radio-
logical apex of the root

score 3 — filling material reaches more than 2
mm up to the radiological apex of the root

score 4 — filling material reaches approximately
2 mm up to the radiological apex of the root.

For evaluation of successful endodontic treatment,
two radiograms were analysed: initial (before treat-
ment) and after 12 months. For the prognosis of
healing, standard radiological criteria describing the
effectiveness of endodontic treatment were used (10,
16):

success — contour and width of periodontal liga-
ment are normal, no periradicular radiolucency

uncertain — periodontal ligament around the apex
of double width, no periradicular radiolucency

failure — periradicular radiolucency is slightly dec-
reased, of the same size or even increased compa-
ring with the status before treatment.

For statistical analysis, the Spearman correlation
coefficient and y? values were used. Significance le-
vel p = 0.05 was selected. The Spearman correla-
tion coefficient and x? values enable to prove the
influence of statistically separate factors on the re-
sult.

RESULTS AND DISCUSSION

Epidemiological surveys have proved the direct de-
pendency between the technical quality of canal fil-
ling and diagnosed apical periodontitis. Now the qu-
estion is: Was the bad technical quality caused by
insufficient knowledge, use of improper materials,
lack of clinical skills or economic conditions? Thus
it is very important to evaluate the technical quality
of filling. In epidemiological and clinical studies this
factor is considered as the most important for the
successful endodontic treatment. In our study, tech-
nical quality of the root canal filling was evaluated
in grades according to radiological data (10, 16).
The distribution of cases by age groups is presented
in Table 1.

Data from Table 1 suggest that in 80 cases (50.31
percent) the technical quality of filling was evalua-

ted as score 4, and this could be a good prognostic
sign. Several clinical studies in the USA and Scan-
dinavian countries state that prognosis of endodon-
tic treatment directly depends on the canal filling
quality, and their range of good quality fillings is
only from 38 to 42 percent (6, 17).

If the canal is filled insufficiently, i.e. filling ma-
terial is not pushed further than 2 mm down to the
radiological apex of the root, the incidence of unsa-
tisfactory results is higher than if the canal is filled
up to the radiological apex (18). In our sample, in
22.01 percent of cases the canal was filled up to the
radiological apex, and in 10.69 percent the filling
was insufficient (filling material didn’t reach the ra-
diological apex). Considering literature data, one
could expect that the prognosis of endodontic treat-
ment in 22.01 percent will be beneficial.

The probability of good prognosis is low if the
canal is overfilled and filling material is pushed out
through the apex, as it irritates the tissues and the
apex is not closed completely (19). Complications
of endodontic procedures: in 42 percent of cases
apex of the root is damaged by instruments, in 35
percent filling material is pushed through the apex
of the root, and in 3 percent other complications
that have on impact on the healing of apical peri-
odontitis (20). In 27 teeth of our patients (16.98
percent) there also were complications, as filling ma-
terial was pushed behind the apex of the root more
than 1 mm (see Table 1), thus apical periodontitis
should heal worse.

In our study, healing of apical periodontitis was
evaluated attributing it to the categories of “failu-
re”, “uncertain” and “success”, and data on the de-
pendency of the results of apical periodontitis hea-
ling upon technical quality of root canal filling are
presented in Table 2. The results are statistically
unreliable, as the Spearman correlation coefficient r
= 0.035, p = 0.67, and x* value 7.326, p = 0.29.
Such results prove that the outcome of endodontic
treatment does not depend on the technical quality
of the root canal filling. In this case, the result of
endodontic treatment was not evaluated according
to the age group.

Table 1. Distribution of teeth under treatment in age groups according to the technical quality of filling
Number of teeth according to technical quality of filling
Pacient | Age, quber of teeth Score 1 Score 2 Score 3 Score 4
group | years in the group
n % n % n | % n %
I 7-15 24 16.7 4 16.7 2 8.3 14 58.3
II 16-30 42 6 14.6 13 29.4 7 17.0 16 39.0
111 31-50 66 12 18.18 13 19.7 4 6.06 37 56.06
v 51-70 27 5 18.6 5 18.6 4 14.8 13 48.0
Total 159 27 16.98 35 22.01 17 10.69 80 50.31
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We have presented results of observations of one
year duration. Probably after two or three years the
outcome would look different. Moreover, healing as
well as development of apical periodontitis is a dy-
namic process of a certain duration and depending
on the individual capability of tissues to regenerate.
After a very short observation period healing of api-
cal periodontitis can be characterised only according
to disappearance of certain clinical symptoms (13).
The majority of scholars after six months evaluate a
decrease of the periapical lesion diameter (21, 22),
but such a period is too short for the objective eva-
luation of the results of endodontic treatment (23).
For evaluation of endodontic treatment results, the
index of periapical tissues (PAI) is proposed, which
is determined according to radiological changes
around the root apex.

In our study, the diameter of each periapical le-
sion was measured on a radiograph before treat-
ment and after 12 months. The average values for
each age group are presented in Table 3. If the
diameter of periapical lesion decreases, it is very
probable that the result of endodontic treatment will
be good. Statistical analysis of data from all age
groups demonstrates that the diameter of periapical
lesion decreased significantly (p < 0.05) during 12
months after treatment. Although the decrease is
most significant in the first age group (from 4.92 to
0.67 mm), still it is not possible to consider it as
complete healing. A decrease of the pathological fo-
cus enables only to prognosticate that the process
of healing is in progress. Discussion considering the

terms “healing” and “complete healing” is continuing.
Complete healing can be determined only after a
certain time period after endodontic treatment. This
period is different according to different authors
(from 6 months to 4-5 years). According to data of
those authors who studied the influence of the pe-
riapical lesion diameter before treatment, better
prognosis can be expected if this diameter is 2-5
mm (24). As the averages of our cases fell into this
interval, it is justifiable to expect that the prognosis
of apical periodontitis healing will be better than in
the case of the average value over 5 mm. Other
authors rejected the hypothesis about the dependence
between the diameter of periapical lesion and prog-
nosis of apical periodontitis (9, 25).

Results of endodontic treatment of our patients
according to age groups are presented in Table 4.
The values of the Spearman correlation coefficient
and reliability in all age groups were insignificant:
correlation coefficients between 0.03 and 0.14, signi-
ficance levels 0.21-0.82 (p < 0.05). According to 2
value, in all the four age groups neither technical
quality of filling nor the initial diameter of patholo-
gical focus had any influence for the results of en-
dodontic treatment after 12 months (p < 0.05). It
is possible that in young age the good healing result
was conditioned by a high regenerative ability of
tissues, but for older patients (over 60 years) this
ability is significantly lower (26). However, our data
show that the healing of apical periodontitis is good
enough also in the fourth age group, where it was
evaluated as “success” in 70.4 percent of cases. Ot-

Table 2. Dependency of results of apical periodontitis healing upon technical quality of canal filling
Technical quality of Healing results
canal filling Failure Uncertain Success Pooled
n % n % n % n
Score 1 3 11.11 5 18.52 19 70.37 27
Score 2 1 2.86 8 22.86 26 74.28 35
Score 3 2 11.76 5 29.41 10 58.82 17
Score 4 7 8.75 10 12.50 63 78.75 80
Total 13 8.18 28 17.61 118 74.21 159

Table 3. Difference in the diameter of periapical lesion before treatment and after 12 months

Average diameter of periapical lesions, mm
Pacient Age, years Number O.f Before treatment 12 months after treatment
groups periapical lesions
n SD n SD
1 7-15 24 4.92 3.61 0.67 1.05
II 16-30 42 5.61 4.79 1.05 1.83
111 31-50 66 432 2.31 0.95 1.69
v 51-70 27 3.96 2.12 0.89 1.51
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Table 4. Results of apical periodontitis treatment in age groups

Evaluation of healing results in age groups

Healing results 7-15 years 16-30 years 31-50 years 51-70 years

n % n % n % n %
Failure 1 4.1 1 2.4 8 12.2 3 11.1
Uncertain 6 25.0 8 19.0 9 13.6 5 18.5
Success 17 70.8 33 78.6 49 74.2 19 70.4
Total 24 100 42 100 66 100 27 100

canal filling

Table 5. Distribution of apical periodontitis healing results according to patient sex and the technical quality of

Technical quality of canal filling

Result of
healing Females Males

Score 1 | Score 2 | Score 3 | Score 4 | Poolled | % | Score 1 | Score 2| Score 3 | Score 4| Poolled | %
Failure 3 0 1 2 6 6.59 0 0 1 5 6 8.82
Uncertain 3 4 2 8 17 18.68 2 4 3 2 11 16.18
Success 12 19 4 33 68 74.73 7 7 6 31 51 75
Total 18 23 7 43 91 100 9 11 10 28 68 100

her authors who established a good prognosis (81
percent) in this age group attributed it to the use
of microcirculation-improving, blood-liquefying me-
dicines and vasodilatators which improve regenera-
tion of tissues damaged by apical periodontitis (27).

As data of Table 5 demonstrate, results of apical
periodontitis healing do not depend on patient’s sex
and technical quality of filling. Our data show that
prognosis of “success” is similar among females and
males: 75.00 and 74.73 percent, respectively. In 1993
K. Peterson, after an analogous analysis, argued ca-
tegorically that sex had no influence on the endo-
dontal status of teeth, but data from Finland by K.
T. Soikkonen denied the prevailing opinion (2, 28).

Thus, neither the technical quality of canal fil-
ling, nor patient’s age or sex had any impact on the
results of healing of apical periodontitis after 12
months (Figure). We have chosen 12 months as a
period of evaluation and at the moment have no
data on the further dynamics of healing. The peak
of healing takes place during the first years after
treatment: clinical symptoms disappear in 89 per-
cent of cases, thus the patient is considered comple-
tely healed, although the periapical lesion around
the apex of the root could still be present (29).
After two years, the value of the complete healing
index is even higher, and more cases occur where
periapical lesion disappears completely (9). So, our
results after two years should change, and the num-
ber of “success” cases should be not 118, but by 28
cases more. These 28 cases are our “uncertain” re-
sults, and for the period longer than 12 months the-

se foci of apical periodontitis should disappear. So-
metimes it takes 4 to 5 years for a periapical lesion
to heal completely (13). As we have chosen a pe-
riod of 12 months for evaluation of healing results,
only 118 cases of treatment (74.2 percent) were con-
sidered as healed completely.

8.2%

Osuccess
Ouncertain
Efailure

74.2%

Figure. Distribution of apical periodontitis healing results
after 12 months

CONCLUSIONS

1. The outcome of apical periodontitis healing did
not depend upon the technical quality of filling af-
ter 12 months:

a) in 70.4 percent of cases “success” of healing
was found when the technical quality of filling was
evaluated as score 1;
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b) in 78.7 percent of cases “success” of healing

was found when the technical quality of filling was
evaluated as score 4.

1. After 12 months, the value of “success” in

healing of apical periodontitis was evaluated in 74.2
percent, “uncertain” 17.6 percent, “failure” in 8.2
percent of all cases.

2. The result of apical periodontitis healing did

not depend on patient’s age and sex, as statistical
analysis revealed no significant differences.
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SAKNIES KANALO TECHNINES UZPLOMBAVIMO
KOKYBES ITAKA PERIAPIKALINIU ZIDINIU
GIJIMUI (VIENERIU METU REZULTATAI)

Santrauka

Sios studijos tikslas buvo jvertinti endodontiskai gydyty dan-
ty periapikalinés buklés rysj su technine kanalo uzplomba-
vimo kokybe, lytimi, amZiumi. Po 12 ménesiy praktiSkai
sveikiems pacientams, kuriems diagnozuotas virSininis pe-
riodontitas, buvo gydyta endodontiskai 180 danty. Sakny
kanalai plombuoti gutapercia Soninés kondensacijos meto-
du. Radiologiskai jvertinant technin¢ kanalo uZplombavi-

mo kokybe naudoti kriterijai, pagal kuriuos uzplombavimo
kokybé vertinta keturiais balais:1 balas — perplombavimas
(16,98%), 2 balai — sulig radiologine Saknies virSiine
(22,01%), 3 balai —>2 mm iki radiologinés Saknies vir$i-
nés (10,69%), 4 balai — 2 mm iki radiologinés Saknies
virSiines (50,31%). Po 12 ménesiy pakartotinai buvo patik-
rinta 159 endodontiSkai gydyti dantys. Gijimo prognozei
apibudinti pasinaudota radiologiniy kriterijy, nusakanciy
endodontinio gydymo veiksminguma, standartu: ,gera“,
»abejotina®, ,,bloga“. Po 12 ménesiy vir$tininio periodonti-
to gijimo prognozé jvertinta: ,gerai“ — 74,2 %, ,,abejoti-
nai“ - 17,6%, ir ,blogai“ — 8,2%.

I§vada: technine kanalo uzplombavimo kokybe, lytis ir
amzius neturéjo jtakos virStninio periodontito gijimui po
12 ménesiy.

RaktaZodziai: virSuninis periodontitas, Saknies kanalo
plombavimas, techniné kokybé¢, radiologine vir§ine
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