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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: To analyze the current literature data on the topic of
prospects and distant results after endodontic surgery.

Materials and Methods: A systematic review was conducted
following the PRISMA 2020 guidelines. This review was written
with the help of literature searches in the electronic databases
Google Scholar and PubMed. This systematic review aims to
assess the current literature data on the topic perspectives and
long-term results after endodontic surgery.

Results: A total of 952 articles were reviewed. After analyzing
the literature according to the inclusion criteria, the final
number was 52. Articles whose content related to the concept
of prospective and distant results after endodontic surgery were
selected and included in the review.

Conclusion: Endodontic surgery is a useful tool for the dentist
to ensure long-term tooth preservation. The long-term results of
surgical interventions show different outcomes and dependence
on many factors.

Key words. Endodontic surgery, periapical
apicoectomy, cystectomy, retrograde filling.

surgery,

Introduction.

Endodontic surgery is an important tool in the dentist's arsenal
for the treatment of complex endodontic cases. This area of
dental practice allows access to pathologic foci associated
with the roots of teeth, which are inaccessible in non-surgical
endodontic treatment. Surgical endodontics allows to achieve
complete treatment of the affected area and create favorable
conditions for tissue healing.

Current trends in endodontics indicate that microsurgical
techniques are becoming more widespread. Microsurgical
protocols, due to their minimally invasive nature, provide a less
traumatic surgical intervention and accelerated tissue recovery
in the postoperative period.

However, despite advances in technology and surgical
techniques, many questions about the long-term efficacy and
prospects of endodontic surgery remain open.

This systematic review aims to assess the current literature data
on the topic perspectives and long-term results after endodontic

surgery.
Materials and Methods.

An electronic search was carried out using the following
databases: PubMed, Google Scholar with content related to the
prospects and long-term results after endodontic surgery were
selected and included in the review. The search assessed all the
literature published internationally no later than 2010 year. Four
medical subject heading (MeSH) terms: endodontic surgery,
periapical surgery, cystectomy, retrograde filling.

© GMN

1) Study design:

This systematic review was conducted following the PRISMA
guidelines. The review adhered to the PRISMA 2020 Checklist
and was carried out in line with current recommendations for
systematic reviews and meta-analyses [1,2].

PICO Question: What are the prospects and long-term results
after endodontic surgery, which materials and techniques
perform better in extended time?

- P (Population): Teeth undergoing endodontic surgery due to
pathological processes related to the roots of teeth.

- I (Intervention): Usage of conventional protocol and MTA as
a filling material.

- C (Comparison): The long-term results for operations with
diagnostic techniques, other restorative materials, and surgical
protocols.

- O (Outcomes): Long-term outcomes and prospects after
endodontic surgery, with focus on materials and techniques
exhibiting extended efficacy over time.

2) Eligibility criteria:

Publications were included based on the following inclusion
criteria:

1. Articles dated 2010 and later.

2. Examination of the relevance of data on dental health saving
programmes for students in the Russian Federation.

3. Consideration of the effectiveness of the implemented
prevention programmes.

The articles were reviewed and analysed in several stages. The
first selection criterion was the choice of publications whose
titles included at least 1 search term. Next, papers dated later
than 2010 were excluded. At the last stage, the content of full-
text versions of the selected articles was studied.

Inclusion criteria:

1) Articles published in the English language or those having
a summary in English.

2) Articles published in the Russian language.

3) Case series.

4) In vivo studies.

5) Randomized controlled trials.

6) Randomized experimental trials.

[Studies in which endodontic surgeries were performed using
traditional and modified protocols and various filling materials.

Exclusion criteria:

1) Articles published in language other than English, Russian.
2) Systematic reviews.

3) Abstracts.

4) Letters to editors.
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3) Data collection and data items:

Two authors conducted an initial comprehensive screening
to identify articles meeting the eligibility criteria. Full-text
articles were retrieved for further evaluation if they met the
inclusion criteria. Articles with insufficient data were excluded.
Discrepancies were resolved through discussion until agreement
was reached between the two primary authors.

Data extraction.

A Microsoft Excel spreadsheet (Microsoft Corporation,
Redmond, Washington) was specifically designed to document
inclusion and exclusion criteria, along with detailed reasons
for data extraction processing. Two authors comprehensively
selected the studies, and any discrepancies were resolved
through discussion to reach a consensus (Figure 1).

Discussion.

Endodontic surgery has become an integral part of dental
practice, providing an opportunity to save a tooth in case
of ineffectiveness of conservative methods of treatment of
inflammatory diseases of periodontal tissues, cystic formations
and errors during endodontic treatment of tooth canals.
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Studies show that the prevalence of apical periodontitis
affecting at least one tooth ranges from 12% to 52%. The
predominant number of patients is found in countries with
developing economies. There is a clear correlation between
the development of periodontitis and the presence of somatic
pathologies. Patients with such diseases as diabetes mellitus,
liver, blood and bone diseases have an increased risk of
inflammation and subsequent destruction of periodontal
tissues [3-6]. Quite often canals omitted during the endodontic
treatment can lead to periodontal complications and the need for
apical surgery [7].

Radicular cysts arising from inflammation and infection
of dental tissues occupy one of the leading positions among
periapical lesions. The main mechanism of their pathogenesis is
associated with the proliferation of epithelial islets of Malasse,
which are activated under conditions of persistent inflammatory
process [8]. In the case of initial treatment, pathologic formations
are subjected to standard endodontic therapy. In the absence
of the expected therapeutic effect and persistence of clinical
symptoms, the dentist has to resort to endodontic surgery [9].

Endodontic treatment, despite the high degree of development,
is not without the risk of errors. The most serious complications,

Beecords removed before screening:
Duplicate records removed (n=476)
Records marked as mmeligible (n=93)

F.ecords removed for other reazons (n=10)

Fecords excluded **

(n=34)
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communication etc.

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow diagram [1,2].
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potentially jeopardizing the patient's health, are the withdrawal
of filling material beyond the apical opening of the tooth root,
apical perforation, and fragmentation of the instrument in the
tooth canal [10-13].

Tooth-preserving  surgeries promote alveolar bone
maintenance, soft tissue aesthetics, and shortened rehabilitation
period after intervention [14].

Apical resection.

Analysis of the clinical outcomes of different apical resection
protocols demonstrates significant differences in treatment
success in different postoperative periods (Table 1).

Table 1. Comparison of operation protocols.

Absence of clinical Full restoration of
symptoms (1-year

Surgical protocols bone structure
follow-up)

Traditional protocol
(low-speed handpieces

for osteotomy, 45° tooth | 67%
root sectioning and
amalgam use)
Modernized protocol
(Use of a microscope,
90-degree resection,

use of an ultrasonic
handpiece and retrograde
MTA filling)

60%

90-92% 71%

A study of the traditional protocol for root apex resection,
including the use of low-speed osteotomy tips with a 45°
tooth root section and the use of amalgam as a filling material,
showed partial success of the performed method. One year
after the operation clinical symptoms were absent in 67% of
patients, complete restoration of bone tissue was observed in
60% of patients. The obtained data are confirmed in the study
of Alkhuwaitir S et al, where the success rate of amalgam as a
restorative material was estimated at 48% [15].

A modernised method of operation involving the use of
microscope, 90-degree root resection, ultrasonic root canal
treatment and retrograde filling with mineral trioxide aggregate
cement (MTA) in endodontic surgery resulted in a significant
increase in success rate. Successful postoperative recovery was
observed in 90%-92% of cases. Complete healing of the defect
was recorded in 71% of cases. A five-year follow-up showed
that dental treatment with MTA is slightly but superior to
amalgam in terms of clinical outcome. The recurrence rate in
the group with MTA was only 4%. Piezoelectric instruments for
osteotomy and resection contribute to a better clinical outcome,
demonstrating one year after treatment, complete bone recovery
in 94% of patients [16,17]. Current endodontic microsurgery
protocols have demonstrated improved efficacy and reduced
complication rates compared to traditional techniques. A great
role in the success of treatment has a qualitative homogeneous
preliminary filling of the tooth root, which can be achieved by
using sound and ultrasonic condensation of endodontic filling
materials within a short time (2 s) [18].

The retrograde filling technique can increase the success of
apexification by reducing root canal contamination and creating
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a seal. The most routine and effective material for this technique
is MTA. This is largely due to its ability to activate cement
formation [19-21]. This material demonstrates excellent apical
sealing, due to its lack of shrinkage, and has a bacteriostatic
effect (Table 2 and Figure 2) [22].

Table 2. Comparison of density changes according to groups.

Materials Pre-op density Post-op density
687.73 (103.56—
MTA 286.47 (199-396.78) 1289.7)
670.81 (186.22—
LPRF 305.3 (71.22-377) 904.86)
728.07 (495.27—
MTA+PRF 85.72 (44.33-200) 1485.27)
400 -
0
£
3
s
o 200+
b1
a
100 = '
o <= . e )

T T 5 A T
MTA+PRF Control

Groups

Figure 2. Post-op volume.

A study of MTA in combination with platelet-rich fibrin
(LPRF) found that using MTA as a retrograde filling material
resulted in better outcomes than using LPRF alone. The group
receiving LPRF alone showed the least success, while the group
receiving MTA in combination with LPRF showed results
superior to the LPRF group and the maximum density increase
was found in the MTA+PRF group. The study showed that the
inclusion of LPRF in the root apex resection procedure did not
improve bone healing compared to the control group. The use
of MTA as aretrograde filling material, alone or in combination
with LPRF, was significantly more effective than in the control
group. Although not statistically significant, the results suggest
a possibly better return with MTA alone compared to the
combination of MTA and LPRF. Thus, the data suggest that
LPRF does not contribute significantly to periapical healing and
the choice of appropriate retrograde material is paramount to a
successful outcome [23]. The use of MTA as a retrograde filling
material increases the success rate of surgical outcome by 1.5
times in both the short term (1 year) and long term (Table 3)
[24].

Compared to a polymer composite (Retroplast), MTA
is significantly superior in terms of healing percentage,
demonstrating almost complete tissue recovery [25]. To a minor



Table 3. Distant outcomes with various materials.

Researches Materials Outcomes Value
Alkhuwaitir S, MTA 63,7%
et al. P=0,018
. . 0 )
(2-year follow-up) Biodentine 95,5%
Von Arx T, etal. MTA 91,3% P=0003
(1-year follow up) Retroplast 79,5% ’
Kim S, et al. MTA 91,6%
’ P=0,08
(1-year follow up) |Super EBA 89,9%
MTA
(4-year follow up) Super EBA 89.5% P =0,063
Table 4. Inter-group comparison of bone healing.
'Follow-up Result LPRF- FDBA- Volume
interval group group
Uncertain - oo, 5.6%
healing
6months  NCOMPIEC 54 oy 94.4% P =0.002
healing
complete 54 o 0.0%
healing
12months  COPI 10000 100.0%  NA
healing

extent, MTA also performed better than a hardened modification
of zinc-oxide-eugenol cement (Super EBA) [26]. However, in
a study by Alkhuwaitir S et al, the success rate in the group of
patients with MTA insertion was relatively low (64%). However,
the same study looked at the application of Biodentine, which
showed significantly higher efficacy, achieving success in 95%
of cases. Perhaps the higher rate of complete healing with
Biodentine is due to its ability to accelerate healing. This may be
due to the significant formation of calcium silicate hydrate and
calcium hydroxide that is characteristic of this silicate cement.
This low success rate with MTA is probably due to the size of
the pathological focus in the preoperative period [15].

The study of retrograde filling materials showed that the use
of MTA and amalgam in root canals significantly stimulates
angiogenesis. At the same time, Super EBA demonstrated an
even lower level of angiogenesis compared to the control group.
Application of sealant using CS-BG-multi bioactive glass
showed insignificant proangiogenic properties comparable to
the control group [27].

Cystectomy.

Apicoectomy performed during the procedure of cyst
enucleation followed by retrograde filling with MTA ProRoot
allowed to achieve 99% positive results. This may be due to
the absence of infection in the root canal, and consequently
there is no serious dependence on complete root canal sealing.
A study conducted by KU JK and colleagues confirmed this
assumption. Retrograde filling is not a necessary factor for
successful treatment of non-inflammatory cysts, as all cases
of such treatment ended positively. However, in the case of
inflammatory cysts, the study showed that the absence of
retrograde filling after apicoectomy also had a high efficacy rate
of more than 99% [28].

83

Radiological observation 12 months after cystectomy noted
almost complete filling of the defect with newly formed tissue
[29,30]. Despite this, cases of more rapid bone regeneration
have been described in the literature. Thus, in a study based on
a 4-month radiologic follow-up of a patient after cystectomy
of a radicular cyst using a xenograft (Bioss by Geistlish) and
Bio-Gide collagen membrane, complete bone regeneration in
the area of intervention was recorded (Table 4) [31].

The use of regenerative materials such as platelet- and
leukocyte-rich fibrin (LPRF) and bone allograft show potential
to accelerate tissue healing and improve surgical success.
In a study by Garg M and colleagues, it was shown that the
use of LPRF and freeze-dried bone allograft (FDBA) resulted
in complete healing of the bone structure within 12 months.
However, analysis of dynamic parameters revealed more
favorable results in patients who received LPRF [32]. One-
year follow-up of patients after apical surgery confirmed
the effectiveness of Bio-Gide membrane application. The
application of LPRF had no significant effect on treatment
outcomes [33]. Incorporation of bone regeneration materials
into the cavity promotes the activation of angiogenesis. The
greater angiogenic capacity of amniotic membrane compared
to LPRF has been noted [34]. Corrector of bone and cartilage
tissue metabolism (Alendronate) in combination with LPRF did
not cause significant changes compared to the control group.
The best healing results were observed in the group using LPRF
in combination with hydroxyapatite [35].

One of the major challenges faced by the dentist during
cystectomy is to preserve the vitality of teeth protruding into the
cystic lumen. Clinical cases have described cases of successful
preservation of the vitality of teeth that are in contact with the
pathologic focus but are not the causative factor [36,37]. Up
to 90% of such teeth can be preserved in the oral cavity after
surgical intervention (Table 5) [33].

Table 5. The dependence of recovery time on the size of the bone defect.

Size of bone defect Time of recovery Healing success rate

2-5.0 mm 3-9 months £+ 0.35 75-84% + 0.45
.1-9. - + 0.

5.1-9.9 mm 7-12 month + 0.3 64-73% + 0.5

>10 mm >12 months

There are many factors that directly affect the time and success
of treatment. The size of the bone defect is one of the most
significant factors determining the time of complete healing of
the pathologic focus. Recovery time took from 3 to 9 months for
foci of 2-5.0 mm in size, 7-12 months for foci of 5.1-9.9 mm, for
foci of 10 mm in size recovery took up to a year and was noted
in slightly more than half of the subjects [8,38].

A direct correlation between the success rate of treatment and
the size of the bone defect has been revealed [37]. Bone defects
up to 5 mm have a higher success rate (75-84%) compared to
larger defects (64-73%) [40-43].

Long-term follow-up (5-9 years) showed that the percentage
of complete tooth healing was significantly lower than the mid-
term (1-4 years) rate of 67% [44]. This is consistent with the
results obtained in a delayed (10 years) follow-up of maxillary



premolars. However, the study by von Arx et al. demonstrates a
higher mean success rate of 81.5% after 10 years [45]. The tooth
survival rate decreases as the postoperative period increases.
Over a 10-year period, tooth survival decreases from 95% to
83% [42].

Many studies show different clinical success depending on
the teeth belonging to different groups. The highest success rate
was observed among the frontal group of teeth, the percentage
of restoration of premolars and molars was almost at the same
level. However, the study by Lai PT et al. demonstrates greater
treatment success among premolars.

Diagnostic methods and modern technologies.

The use of magnifying devices during surgical procedures has
become more common over the years. This helps to improve
the accuracy and detail of the surgical intervention, which in
turn allows for more predictable treatment and positively affects
the outcome of the surgery. The success rate of endoscopic
endodontic treatment has been reported to be more than 90-95%
[38,46].

Despite the use of optical devices there is still a risk of making
mistakes during surgical intervention and manifestation of
complications in the postoperative period. The most common
causes of endodontic treatment failures are isthmus and
untreated root canals, the detection rate of which was 36% and
6.8%, respectively [47].

Modern endodontic surgery cannot exist without radiographic
methods of diagnosis and treatment planning [48]. A study
aimed at comparing 2D (periapical radiography) and 3D
(CBCT) imaging methods showed no significant differences in
the assessment of treatment success. However, CBCT provides
more accurate visualization of the periapical area, allowing for a
more accurate assessment of the degree of healing and resolving
cases with uncertain treatment outcome [18]. CBCT has been
found to have higher diagnostic accuracy than periapical
radiography and orthopantomogram in both the pre- and
postoperative periods. CBCT results provide 100% diagnostic
and follow-up accuracy, which is approximately double that of
the other two two-dimensional methods [49].

Static and Dynamic Navigation System (DNS) techniques,
based on the creation of a surgical template through preoperative
CBCT and real-time computerized tracking of instrument
positions, respectively, can improve the success of tooth-
preserving surgeries. The DHC-ENDO1 dynamic navigation
system developed by DCARER Medical Technology has
achieved a 95% success rate in osteotomy and root resection
[50]. This technology can reduce access preparation time,
minimize the amount of excised tissue, reduce the risk of errors,
and facilitate the search for calcified canals. With dynamic
navigation, the dentist can perform procedures with greater
accuracy and efficiency [51]. The operative time is reduced by
about 2 times when DNS is used regardless of the experience
of the clinician, which certainly has a positive impact on the
outcome of the surgery [52].

Conclusion.

Endodontic surgery is a valuable tool in dental practice
for solving complex endodontic cases where traditional
conservative methods are ineffective.
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Endodontic surgery can provide successful treatment and long-
term tooth preservation, improving the patient's quality of life.
However, it is important to realize that the outcome of surgery
depends on a few factors that have a significant impact on the
success of the surgical outcome. The results of the authors of the
different studies show differences in the success rate of different
restorative materials, which requires further study to obtain
more homogeneous results.

In the future, it is necessary to continue research in the
field of endodontic surgery to optimize techniques, develop
new protocols and materials, and improve the efficiency and
predictability of treatment.
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PE3IOME

NEPCIIEKTUBbI U OTAAJIEHHBIE PE3YJbTATbDI
MOCJE AIIMKAJABHOM XUPYPIUH

Xabanze 3.C, Mep U.5A, ®oxuna C.A, Murtiomkuna T.A,
Kaxka6anze E.M, baaganos @.B, loskukoB H.A, Caunsin C,
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Meouyunckuti - uncmumym, @I'AOY BO «Poccutickuil
Yuueepcumem [pyoc6or Hapoooe um. Ilampuca JIymymoOory
(PV/IH).

Heab: mnpoaHann3upoBaTh COBPEMEHHBIC JIMTEPATYPHBIE
JaHHBIC Ha TEMy IMEpCIEKTHB W OTHAJICHHBIX PE3yJbTaTOB
TI0CIIe 3HAO0IOHTHUYECKOI XUPYPIHH.

Marepuanbl W MeTOAbI: CHCTEMaTHYeCKHil 0030p ObuI
MPOBEAECH B COOTBETCTBUU ¢ pekomeHpamusMu PRISMA
2020. O630p OBUT HANMCaH C TOMOIIBIO TIOMCKA JINTEPATYPHI B
JIEKTPOHHBIX 0a3ax maHHbIX Google Scholar u Pubmed. Lens
JAHHOTO CHCTEMaTHYEeCKOTro 0030pa - OLIEHUTh COBPEMEHHBIE
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JUTEepaTypHble JaHHBIE 10 TeMe NMEPCHEKTUB U OTJAJCHHBIX
pe3yabTaToB MOCIE SHAOAOHTUYECKON XUPYPIHH.

PesyabTaThl: Bcero ObUIO NMpOaHAIM3UPOBAHO 952 cTaThH.
Ilocne ananusa auTepaTypbl B COOTBETCTBUU C KPUTEPHUSIMU
BKJIIOUCHHSI WX KOJIMYECTBO cocraBmio 54. B 00630p Obumn
oTOOpaHbl M BKJIOYEHBl CTAaThH, COJCPIKAaHHE KOTOPBIX
Kacaloch KOHLEMIINY MEPCIEKTUB U OTNANEHHBIX PE3yJIbTaTOB
MOCTI€ SHAOAOHTUYECKON XUPYPIHU.

3akil0ueHHe:  JHIOJOHTHYECKAas  XUPYPIUs  SBISETCS
TI0JIE3HBIM HHCTPYMEHTOM JIJIsl CTOMATOJI0Ta, 00eCTICUNBAFOIIM
JIONTOCPOYHOE coxpaHeHHe 3yOa. OTaajeHHblE pe3yJIbTaThl
XUPYPTUYECKUX BMEIIATEIbCTB UMEIOT PAa3IUYHBbIE MCXOABI U
3aBUCST OT MHOTHX (DaKTOPOB.

KiioueBble  c0Ba:  DHAOJOHTHYECKAs  XHPYpPIHs,
HepUANUKAIbHAS XUPYPTUsl, ANMKOIKTOMHS, IMCTIKTOMUS,
peTporpasHoe MIoMONPOBaHHE.
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