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The article provides information on choosing the optimal treatment method in patients with apical periodontitis, taking
into account the nature of the inflammatory changes in the periapical dental tissues. 120 patients with different forms of apical
periodontitis were examined and 3 groups were formed from them. “Closed” and “opened” treatment methods for apical
periodontitis were used for the patients diagnosed with acute apical periodontitis and periapical abscess, and both therapeutic
and surgical treatment methods were used for the patients with complications of apical periodontitis, i.e. with acute periostitis
and osteomyelitis. In patients of the group where the “closed” treatment method of apical periodontitis was used, the periapical
index decreased from 2.77+0.136 to 1.20+0.114 points and from 2.50+0.133 to 1.57+0.114 points; in patients of the group
where the “opened” treatment method of apical periodontitis was used, it decreased from 2.55+0.185 to 1.80+0.117 points. In
patients with complications of apical periodontitis, compared to the previous groups, the periapical index decreased slightly
and amounted to 2.06+0.117 points. Thus, research has shown that more reliable treatment methods were as follows: “closed”
and “opened” treatment methods of apical periodontitis during the development of acute apical periodontitis and periapical
abscess, and conservative and surgical intervention in the treatment of both acute periostitis and acute osteomyelitis.

Key words: acute apical periodontitis, periapical abscess, acute periostitis, focus of periapical destruction, periapical
index, treatment of acute apical periodontitis, redness of mucous membrane.
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BHUBIP OIITUMAJIBHOI'O METOAY JIKYBAHHSA XBOPUX
3 BEPXIBKOBUM IIEPIOJOHTUTOM

B crarri npeicrapieHa iHGopMalis Opo BH3HAYCHHS ONTHMAJIBHOIO METOAY JIKyBaHHS XBOPHUX 3 BEPXiBKOBHM
NIepiOJJOHTUTOM B 3aJIS)KHOCTI BiJl XapaKTepy 3alaJIbHUX 3MiH B IIepianikalbHUX TKaHHHAX. 3 [i€0 MeToro Oynu obcrexeni 120
XBOPHX 3 pi3HUMH (POpMaMU BEpXiBKOBOTO MEPIOAOHTHUTY i 3 HUX Oynu copmoBaHi 3 rpynu. Y XBOPHX 3 AiarHO30M TOCTpHI
BEPXIBKOBHUIl MEPIOOHTUT 1 mepiamikaipHUN abCuec 3aCTOCOBYBAJIHM «3aKPUTHI» 1 «BIAKPUTHI» METOAH JiKyBaHHSI
MEePiOJOHTHTY, 8 Y XBOPHX 3 YCKJIAJHEHHIMH MEPIOJOHTHUTY, TOOTO 3 TOCTPUM HEPIOCTUTOM i OCTEOMIETITOM 3aCTOCOBYBAIN
TEpaneBTUYHI Ta XipypriuyHi METOAM JIiKyBaHHs. Y MALi€HTIB TPYMH, ¢ 3aCTOCOBYBABCS «3aKPUTHI» METOH JKyBaHHS
BEPXIBKOBOTO IEPiONOHTHTY, HepiamikajibHuil iHAekc 3Hu3uBcs 3 2,77+0,136 no 1,20+0,114 6Ganma ta 3 2,50+0,133 mo
1,57+0,114 6ana; y XBOpHX I'PYIIH, e 3aCTOCOBYBABCS «BIAKPUTHUIT» METOJ TIKyBaHHS BEPXiBKOBOTO IEPIOJJOHTHTY, [IeH iHIEKC
3Hm3uBCA 3 2,55+0,185 mo 1,80+0,117 Gama. Y XBOopuX 3 YCKIAQAHEHHSMH BEPXiBKOBOTO TEPIOJOHTUTY IOPIBHSIHO 3
MIOTIEPEAHIMY TpyIaMy TIepianikabHUH 1HIeKC Aemo 3HU3MUBCs 1 cTanoBuB 2,06+0,117 6ana. Tak, qocmikeHHS OKA3aI10, IO
Oinbll HAZIHHUMH METOJAMH JIIKYBaHHS €: «3aKpUTHil» Ta «BIAKPHUTHI» METOIAM JIKYBaHHS INPH PO3BHUTKY TOCTPOIO
BEPXIBKOBOTO IEPIOZOHTUTY Ta MepiamikaibHOro abcuecy, a Tako)K KOHCEpBaTUBHE Ta ONEPAaTHBHE BTPYYaHHS IPH JIiKyBaHHI
SIK TOCTPOTO TIEPIOCTHUTY, TaK i TOCTPOrO OCTEOMIEITY.

KurouoBi ciioBa: rocTpuii BepxiBKOBHH NEepiOJOHTHUT, MepiamikaabHui abclec, nepianikaabHuil ocepeiok AeCTPYKILI,
nepiamnikagbHUN 1HAEKC, JTiKyBaHHS FOCTPOTO MEPiOOHTHTY, FillepeMis CIIU30BOi 00OIOHKH.

In recent medical literature, there is information about the widespread prevalence of pulpitis and
apical periodontitis, complications of caries among the population [1, 12], errors in the diagnosis of these
diseases, and the presence of complications after their treatment [6, 13]. Despite the fact that dentists have
modern equipment, devices and medications, and the considerable development of endodontic treatment,
unsolved problems in this field remain today [9, 10]. In the research of blighty and foreign scientists,
information about the low-quality level of endodontic treatment is given [3, 11]. A group of scientists
associate the failure of endodontic treatment with incomplete sealing or oversealing of canals [2, 4]. Other
specialists note that the composition of temporary and permanent sealing materials for the obturation of the
canals plays a significant role in the assessment of the quality of endodontic treatment [5, 9], while the
third one explains the reason for insufficient results during endodontic treatment with the quality lack of
chemical-mechanical treatment of the dental root-canal system [4, 8]. In a number of scientific researches
carried out in our republic, information is given about the improvement of the quality of endodontic
treatment [3, 5]. By testing different treatment schemes in the groups of patients with dental periapical
destruction, the author studied the reduction of periapical destruction according to the (PAI) index and
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achieved positive results in this direction [3]. Kh.B. Nasirova in order to carry out successful endodontic
treatment and restore periapical tissues in patients used the propolis-based preparation [5].

Treatment of teeth injured by apical periodontitis with or without periapical destruction is one of
the important issues of endodontics. Thus, the results of the performed endodontic treatment depend not
only on the qualification of the dentists, but also on the individual response of the organism to the
performed treatment, the ability of the dentist to carry out medical manipulations correctly, and the nature
of the changes in the periapical tissues (microorganisms, apical granuloma, cyst). All this shows that both
qualities of endodontic treatment and the prevention of complications after the treatment of apical
periodontitis are urgent issues of endodontics.

The purpose of the study was to determine the optimal treatment method depending on the nature
of inflammatory changes in periapical tissues in patients with apical periodontitis.

Materials and methods. Taking into account the above-mentioned, in order to improve the
treatment quality of apical periodontitis and prevent post-treatment complications, we have examined 120
patients aged from 12 to 60 years with different forms of apical periodontitis (acute apical periodontitis,
periapical abscess with and without fistula path, advanced complications of apical periodontitis such as
periostitis and osteomyelitis). Patients were divided into 3 groups, taking into account the development
phases of acute apical periodontitis.

The groups were treated with different methods. “Closed” treatment method of apical periodontitis
was used in patients of group I consisting of 35 people with serous and purulent phases of acute apical
periodontitis. Patients of this group had fewer complaints at the beginning of the disease development, and
as a result of the increasing process in the periodontium, continuous, intense pain in the teeth, acute pain
on palpation and percussion, redness in the affected dental area, swelling, mobility and elongation sensation
in the teeth were observed.

During the treatment, after removal of the internal content of the canals and their antiseptic and
mechanical treatment, they were sealed with calcium hydroxide paste and temporarily closed for 2 weeks.
In case of no complaints from the patients at the next visit, the canals were permanently sealed.

Group II consisted of 50 patients diagnosed with exudative inflammation of acute apical
periodontitis and periapical abscess were divided into 2 subgroups: The patients of the 1% subgroup
consisted of 30 people who were treated by the “closed” method, and the patients of the 2™ subgroup
consisted of 20 people were treated by the “opened" method. In the 1% subgroup, as in group I, the treatment
was carried out with the “closed” method.

In these patients, the constant aching pain in the area of the causal tooth gets a diffuse and attack-
like character. Patients felt acute pain on percussion and biting. During examination and palpation,
redness, swelling, infiltrating in the mucous membrane of the gingiva and mucosa-alveolar fold,
sometimes deformation of the alveolar bone wall, enlargement and pain of the lymph nodes were noted,
and destructive changes in the radicular apex and in the apical periodontium and bone tissue were
radiologically observed.

During the treatment with the “opened” method, at the 1* visit of the patients, after removal of the
intra-canal content and processing of the canals, they were kept open for 1-3 days. After acute
inflammation in the periapical tissues had subsided, they were sealed with calcium hydroxide paste. In the
end, after elimination of the periapical destruction center and if the patients had no complaints, the canals
were sealed by the lateral condensation method. Conservative and surgical treatment methods were used
in group III consisting of 35 patients with exacerbated phases of acute apical periodontitis (acute periostitis,
acute osteomyelitis).

In these patients, collateral inflammation (edema) of peri-jaw tissues in the area of the causal tooth,
diffuse infiltration of the mucosa-alveolar fold with the formation of subperiosteal abscess were
characteristic of periostitis, and inflammatory changes (edema) of the soft tissues located on both sides of
the alveolar ridge and the jaw body were characteristic for osteomyelitis.

“Closed” and “opened” treatment methods were applied in cases where the canals were well
passed. If the mechanical and medical treatment of difficult-to-pass canals was not possible, tooth-saving
surgical operations (incision in the gingiva in the region of the dental root projection, resection and
amputation of the dental root) had been performed. In acute odontogenic processes, the tooth was extracted
if it did not respond to treatment. The results of the treatment carried out in all groups were studied by
collecting history from the patients, clinical research methods (inspection, probing, percussion, palpation)
and radiological research methods. The detection of changes in periapical tissues and the state of periapical
tissues during endodontic treatment were evaluated according to the modified PAI (A.M. Solovyova, 1999)
on the basis of dental radiographs taken before, during, and after treatment [8].
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Non-parametric U-test (Wilcoxon-Mann-Whitney), Fisher's honest test and parametric Student's t-
test were used as methods to evaluate the differences between indicators in the statistical processing of
data. The difference between groups was considered statistically significant at p<0.05. Statistical
processing of the obtained data was carried out on a personal computer using the Excel table editor and
Statistica 7.0 package.

Results of the study and their discussion. A comparative analysis of the results of the treatment-
prophylactic measures applied to the patients situated under our observation for 2 years, demonstrated that
the "closed" treatment method of apical periodontitis was applied in patients of group I with serous and
purulent phases of acute apical periodontitis. In patients of this group radiological changes in periodontal
tissues were detected before the treatment. Changes in periapical tissues were noted in 82.9+6.37 %
(p<0.05) patients after 6 months as a result of the treatment measures. Changes in periapical tissues were
observed in 45.7£8.42 % (p<0.001) of patients after 1 year and 11.4+5.38 % (p<0.001) after 2 years of
treatment (table 1).

Table 1
The number of teeth with periapical destruction in patients with apical periodontitis before
and after treatment
Before Terms after treatment
Groups
treatment 6 months 12 months 24 months

Group I n=35 35 29%%* 16* 4*
“closed” treatment method 100 % 82.9+6.37 % 45.7£8.42 % 11.4+5.38 %
15t subgroup of Group II n=30 “closed” 28 26 [9*** 13*
treatment method 93.3+4.55 % 86.7£6.21 % 63.3+8.80 % 43.349.05 %
2" subgroup of Group II n=20 “opened” 19 17 14 8*
treatment method 95.0+4.87 % 85.0+£7.98 % 70.0£10.25 % 40.0£10.95 %
Group III n=35 “opened” and “closed” 34 33 29 21%*
treatment methods 97.1£2.82 % 94.3£3.92 % 82.9+6.37 % 60.0£8.28 %

Note: statistical significance of the difference compared to pre-treatment status — p<0.001, ** — p<0.01, ***— p<0.05

It should be noted that the results obtained 6 months, 1 year and 2 years after the treatment were
statistically honest compared to the pre-treatment indicator. The mentioned indicators are much lower than
the indicators of the II and III groups in the same periods. The more effective treatment in this group was
also confirmed by the PAI index, which reflects the change in the focus of destruction in periapical tissues.
Thus, PAI index in group I before treatment was 2.77+0.136, 6 months, 1 year and 2 years after treatment.
Respectively it was 2.71£0.133, 1.834+0.77 (p<0.001) and 1.20+0.114 (p<0.001) points (table 2). The
results obtained in the mentioned periods are statistically significant. In 1*' subgroup of group II, the
destruction focus of periodontal tissues was detected in 93.3+4.55 % of patients before treatment. In this
group, 6 months after the treatment, in 86.7+6.21 % of patients a destruction focus was observed.

Table 2
Average values of indicators obtained according to A.M.Solovyova's modified PAI index in dynamics
in patients with apical periodontitis

Terms after treatment
Groups Before treatment
6 months 12 months 24 months
Group I n=35 2.77+£0.136 2.71 £0.133 1.83+0.077* 1.20+0.114*
1%t subgroup of Group I n=30 2.50+0.133 2.67+0.130 2.03+0.102** 1.57+0.114*
2nd subgroup of Group II n=20 2.55+0.185 2.60£0.169 2.25+0.123 1.80+0.117**
Group III n=35 2.57+£0.125 2.83+£0.119 2.40+0.102 2.06+0.117**

Note: statistical significance of the difference compared to pre-treatment status *—p<0.001, **—p<0.01, ***—p<0.05

The mentioned sign decreasing was observed in 63.3£8.80 % (p<0.05) and 43.3+9.05 % (p<0.001)
of patients after 1 year and 2 years, respectively. These indicators are more than the indicators of group I,
and much less than the analogous indicators of group III.

In the patients of this group the PAI index, which reflects changes in the periapical inflammatory
focus during the treatment process in the dynamics, was as follows: PAI index in this subgroup before
treatment was 2.50+0.133 points, 6 months, 1 year and 2 years after treatment it was 2.67+0.130,
2.03£0.102 (p<0.01) and 1.57+0.114 (p<0.001) points respectively, thus, these indicators were slightly
higher compared to the same periods of the group I described above, and lower than the analogous
indicators of the 2" subgroup of the group II and the group I11. Despite the fact that the 1% and 2™ subgroups
of group II, which were under our observation for 2 years, were composed of the same patients, that is,
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patients with purulent inflammation of acute apical periodontitis and periapical abscess, different treatment
methods were performed in the 1%t and 2™ subgroups.

In the 2™ subgroup (20 people), the “opened” treatment method of apical periodontitis was applied. In the
1** subgroup consisting of 30 people, the “closed” treatment method of apical periodontitis was applied.
Also, the same"closed" treatment method for apical periodontitis was applied to the patients of group I and
1% subgroup of group II.

Periapical destruction was detected in 95.0+4.87 % of patients with acute apical purulent
periodontitis and periapical abscess (2™ subgroup of group II).

In this group, 6 months after the treatment, a periapical destruction center was identified in
85.0+£7.98 % of patients.1 year and 2 years after the treatment, the indicated indicator was 70.0+10.24 %
and 40.0£10.95 %, respectively. In this subgroup, the obtained result 2 years after treatment was
statistically significant compared to the primary indicator. In the subgroup composed of 20 people with
periapical abscess and exudative inflammatory phase of acute apical periodontitis (2" subgroup of group
Il), the PAI index was 2.55+0.185 points before treatment, 2.60+£0.169 points after 6 months of the
treatment, and 12 months and 24 months after treatment it was 2.25+0.123 and 1.80+0.117 points,
respectively. In the mentioned subgroup, the result of PAI index obtained 2 years after the treatment was
statistically honest compared to the two indices before the treatment (p<0.001).

In group III, in patients with complications of acute apical periodontitis (acute periostitis, acute
osteomyelitis, etc.), the focus of destruction in periapical tissues was found in 97.1+£2.82 % of patients
before treatment. After 6 months of treatment, this index was 94.3+3.92 %. The specified indicator in this
group was 82.9+6.37 % and 60.0£8.28 % after 12 months and 24 months, respectively. In this group, the
result obtained 2 years after the treatment was statistically significantly different from the result obtained
before the treatment.

In group III composed of 35 patients with the exacerbated phase of acute apical periodontitis, the
indicators due to the modified periapical PAI index of A.M. Solovyova changed in the patients as follows:
PAI was 2.57+0.125 points before treatment, 2.83+0.119 points after 6 months of treatment, and
2.4040.102 and 2.06=1.117 points after 12 months and 24 months of treatment, respectively. This is much
more than the indicators in the corresponding periods of the previous groups. The results of our research
performed in treatment groups of patients with apical periodontitis for a period of 2 years showed that in
group I (patients with serous and purulent phases of acute apical periodontitis) and 1% subgroup of group
II (patients with exudative inflammation of acute apical periodontitis and periapical abscess) 6 months after
treatment, positive radiological results were obtained according to growth indicators related to PAI index
(2.71£0.133 and 2.67+0.130 points). In group III (patients with complicated phases of acute apical
periodontitis), in contrast to the previous two groups, the initial positive radiological results were obtained
12 months after treatment and were 2.4040.102 points.A.M. Solovyova's mean growth indices of periapical
regeneration according to PAI index were 1.204+0.114 and 1.57+0.114 points in groups I and II after 2
years, respectively, which is less than the similar index of group III (2.06+0.177). These also show that the
periapical bone tissue is more intensively restored in groups I and II. Thus, in the light phases of acute
apical periodontitis, endodontic treatment with calcium-containing preparations shortens the regeneration
period, preserves the tooth and quickly restores its function.

The results of various treatment measures carried out in research groups for aperiod of 2 years

80.0 showed that the best results were

714 / obtained in group I (patients with

St/ l acute apical serous and purulent
l I periodontitis) and 1% subgroup of

group II (patients with acute apical

periodontitis and periapical abscess)

where the “closed” treatment method
of apical periodontitis was applied.

—20.0— .

‘ This method of treatment was more

‘ 97 — successful in patients of group I . The

' 5 0.74 .. :
& 4 M positive results of the treatment in
Before treatment 6 months after treatment 12 montbhs after this group were conﬁrmed by studied
treatment for 2 years oral hygienic OHI-S and
Fyodorov-Volodkina indices and
indicators which study the gingival

HOHI-S mGI = Color of mucous membrane (normal) ® Color of mucous membrane (hiperemia)

Fig.1. Changes in indicators of objective tests and clinical signs depending on
observation periods in group I of patients with apical periodontitis mucosa (ﬁg. 1).
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The results obtained 6 months, 1 year and 2 years after applying the “closed” treatment method of
apical periodontitis in patients of group I were statistically honest compared to the pre-treatment indicators
(p<0.001). Endodontic treatment carried out in groups has resulted in success in most cases. However, in
some cases, there were sensitivity, pain, discomfort, swelling, and complications in the treated teeth. In the
group I where the “closed” treatment method of apical periodontitis was applied, the high effect of the
treatment was related to the quick removal of the intra-canal contents (necrotized coronal and root pulp,
putrid substances), medical treatment and instrumentation of the canals, introduction of the medications
that neutralize toxic substances inside the canal, retention of antibacterial and anti-inflammatory
medications inside the canals.

The relatively low effectiveness of the treatment carried out in the 1% subgroup of the group I (30
patients with purulent apical periodontitis and periapical abscess) compared to the group I is due to the fact
that the inflammation in the
teeth with acute apical
periodontitis is more spread
in the periapical tissues, the
serous exudate turns into the
purulent exudate, and the
formation of large destru-
ction foci. The indicators of
the oral hygienic condition
and the gingival mucosa
confirm the positive

Before treatment 6 months after treatment 12 months after orleptatlon Of the treatment
treatment carried out in this subgroup

(fig. 2).
The “opened” treatment

Fig. 2. Changes in indicators of objective tests and clinical signs depending on nethod of apical periodo—
observation periods in patients of subgroup 1 of group II with apical periodontitis.

66.7 70.0

1.97

®OHI-S ®GI #=color of mucous membrane(normal) ™ color of mucous membrane(hyperemia)

ntitis used in patients of the
2" subgroup of group II (exudative inflammatory phase of acute apical periodontitis and periapical abscess)
was less effective compared to the previous groups. This result is also confirmed by the obtained indices.

As we mentioned, in the 1 and 2™ subgroups (patients with acute purulent apical periodontitis and
periapical abscess), which were composed of patients with the same disease state of group II, different
treatment methods (“closed” and “opened” treatment methods of apical periodontitis, respectively) affected
the results of treatment. It should be noted that the results obtained 1 year after in the 1% subgroup were
statistically honest (p<0.001) due to normal and inflammatory indicators of the mucous membrane, but the
results obtained in the 2™ subgroup were not.

Keeping the canal “opened” within 1-3 days in the patients of the 2™ subgroup of group II, on the
one hand, made it possible for purulent exudate to be discharged from the periapical tissues through the
canal, but on the other hand, it caused contamination of the dental canal with secondary infection. This
ultimately caused the inflammation to remain for a long time (pain on palpation and percussion).

“Closed” and “opened” treatment methods of apical periodontitis in patients of group III (acute
periostitis, acute osteomyelitis, teeth with purulent root cysts) has failed in most of cases because the
canals were difficult to pass, obturation, too large sizes of root cyst in the periapical region, and
ineffective treatment measures taken due to their suppuration. The less effectiveness of treatment in
the patients of this group is confirmed by the results of the objective tests and clinical indicators
performed in this group. The clinical indicators used to evaluate the oral hygienic condition and the
inflammatory condition of the periodontium and the complications occurred after the treatment also
showed that the treatment measures carried out in the patients of group III were unsuccessful.
According to information of a group of scientists, the failure of endodontic treatment is related to
incomplete sealing or oversealing of canals [2, 12]. The second group of experts believe that the
composition of temporary and permanent sealing materials for the canals play a significant role in the
assessment of the quality of endodontic treatment [2, 10], while the third ones associate the cause of
insufficient results during endodontic treatment with the quality lack of chemical-mechanical
treatment of the dental root-canal systems [5, 9]. In another study, changes in periapical dental tissues
with a focus of periapical destruction were studied with the PAI index. The author determined the best
result in reduction of the destruction focus in the main experimental group (from 3.7440.17 to
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1.174£0.12) compared to the control group (from 3.6440.19 to 1.99+0.2 mm) [4]. In another study [6],
propolis-based preparation was used for the regeneration of periapical tissues, in which the PAI index
1 year after treatment compared to the control group (from 3.9+0.15 to 4.0+0, 3 points) in the main
group was 1.8+£0.02 to 2.140.1 points. Comparing the results of these studies with our results, although
a similar clinical picture was observed, the results obtained were different. Thus, the point of
destruction determined according to PAI was from 2.77+£0.136 to 1.20£0.114 points and from
2.50+£0.133 to 1.57+0.114 points in the groups where the "closed" treatment method of apical
periodontitis was applied; but in patients of the group where "opened" treatment method of apical
periodontitis was used it decreased from 2.55+0.185 to 1.80+0.117 points. In patients of the group
where both conservative and surgical treatment methods were applied together, PAI decreased slightly
(from 2.57+0.125 to 2.06+0.117 points) compared to the previous research groups.

1. In the patients of the groups where the “closed” treatment method of apical periodontitis was In
the patients of the group where the “opened” treatment method of apical periodontitis was applied (patients
with acute apical periodontitis and periapical abscess), the destruction center decreased from 2.5540.185 to
1.80+0.117 points.

2. In patients of the group where both conservative and surgical treatment methods were applied
together (acute periostitis, acute osteomyelitis), depending on the size of the destruction center, the course
of acute inflammation and the anatomical features of the canals, there was a slight decrease due to PAI index
compared to the previous groups (from 2.57+0.125 up to 2.06+0.117 points).

Thus, the study showed that in the serous and purulent phases of acute apical periodontitis and
during the development of periapical abscess, “closed” and “opened” treatment methods of apical
periodontitis, and conservative, surgical intervention and tooth extraction in the treatment of complications
of acute apical periodontitis (acute periostitis, acute osteomyelitis, purulent root cyst), were more reliable
treatment methods.
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