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Perforation is a complication that can occur during endodontic treatment mainly due to iatrogenic factors. Perfo-
ration creates a pathological course between the root canal system and periodontal tissues and threatens treatment
success. Our study aimed to study the prevalence and causes of complications in endodontic treatment, including
perforations, identification and practical application of the most effective treatment in the clinical case of combined
perforation with the evaluation of the outcome in dynamics. To determine the prevalence of perforations, we con-
ducted a survey among dentists on the frequency of this complication in endodontic manipulations, causes, methods
of prevention, determination of perforations of tooth hard tissues, and their treatment. During the study, a compre-
hensive search of literature data was conducted. We treated the combined perforation with ProRoot MITA (Dentsply)
based on the results obtained. According to our survey of dentists, perforation as a result of endodontic treatment
was 10.5% (including lateral perforation of the root canal — 53.8%, furcation — 29.3%, the bottom of the tooth cavity
—14.1%, the apex of the root channel — 2.0%, combined — 0.8%). 87.8% of the surveyed contingent of doctors chose
ProRoot AIT as the material of choice for closing perforations. In treating combined perforation with this material,
we obtained positive clinical and radiological indicators dynamics. Thus, almost 95% of endodontic practitioners
have dealt with perforations. The main reasons for the perforations were the lack of magnification, incorrect selec-
tion of tools and methods of working with it, insufficient knowledge of the anatomy of the tooth cavity and root ca-
nals, and lack of time for patient treatment. «ProRoot MITA» was the leading material of choice among practitioners.

Key words: perforation, complications of endodontic treatment, questionnaire, MTA.

Relationship of the publication with planned re-
search works. The study is a fragment of the research
of Poltava State Medical University “Differential ap-
proach to the choice of treatment methods depending
on the morphofunctional features of hard tissues of
teeth and tissues of the oral cavity”, No state registration
0120U104124 and “The contribution of the components
of the molecular clock in the damage of periodontal tis-
sues in its inflammatory diseases for the development
of methods of prevention and treatment”, Ne state reg-
istration 0120U101151.

Introduction. Perforation is a complication that can
occur during endodontic treatment mainly due to iatro-
genic factors. Perforation creates a pathological course
between the root canal system and periodontal tissues
and threatens treatment success [1]. The joint formed
between the periodontium and the tooth cavity is the
cause of inflammation in the perforation area and leads
to pathological changes in periodontal tissues due to
depressurization of the root canal system and bacterial
invasion due to the connection between the endodontic
space and the oral cavity, which in 85.3% teeth causes
resorption of bone tissue and cementum [2], and in the
long term leads to tooth loss [3]. Therefore, perforation
should be considered a significant factor that limits the
possibilities of endodontic treatment and significantly
worsens its prognosis [4], but is not an absolute indica-
tion for removing teeth with caries complications. The
perforation’s location and size substantially affect the
occurrence of various forms of apical periodontitis [5].
Perforation of the tooth’s hard tissues has a character-
istic clinic, complex treatment, and, in its absence, ad-
verse effects.

Despite the continuous development of technology
in dentistry, perforations of the tooth’s hard tissues re-
main one of the most severe complications of primary
and one of the main types of repeated endodontic

treatment [4]. However, reliable data on the prevalence
of this iatrogenic phenomenon remain unexplored. This
is due to the commercialization of dental services and
the importance of the modern physician’s status, pro-
fessionalism, and authority in the eyes of the patient.
That is why patients are often not informed about the
occurrence of perforation of the hard tissues of the
teeth, and dentists do not note complications in the pa-
tient’s medical card.

The aim of our study was to determine the preva-
lence and causes of complications in endodontic treat-
ment, including perforations, identification, and practi-
cal application of the most effective treatment in the
clinical case of combined perforation with the evalua-
tion of the outcome in dynamics.

Object and methods of research. The object of the
study was a representative contingent of dentists-ther-
apists who performed endodontic manipulations of dif-
ferent professional experiences (from 1 to 25 years).

To determine the prevalence of perforations as a
complication of endodontic treatment, a survey was
conducted among practicing dentists (83 people) of
medical institutions of Poltava on the frequency of this
complication in endodontic manipulations, their causes,
prevention methods, determination of perforation of
their hard tissues and teeth treatment.

For the convenience of analysis of the results, 7
groups of complications were identified: 1 group — in-
complete and inhomogeneous root canal obturation,
2 group — undetected root canals, 3 group — removal
of filling material at the top, 4 group — perforations,
5 group — endodontic instruments failure in the root
canal, group 6 — intoxication with drugs and group 7 —
the transition of pathology into a more complex form.
The main causes of perforations were divided into 3
groups: 1 group — insufficient logistics of the treatment
process, 2 group — lack of knowledge and skills of doc-
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tors, 3 group — lack of time for quality all stages of end-
odontic treatment.

The study conducted a comprehensive search of
literature data from PubMed, MEDLINE and GOOGLE
Scholar databases for 1990-2021 and a manual search
of cited sources. The search strategies were the follow-
ing keywords “dental complications” and/or “perfora-
tion”, “endodontics”, “AlIT” and so on. A systematic anal-
ysis and comparison of data sources and survey results
was conducted.

General clinical examinations (examination of the
oral cavity, examination, sounding, palpation and per-
cussion of the causative tooth and surrounding tissues)
and additional (targeted radiography of the tooth and
multislice computed tomography) methods of examina-
tion of the patient were used during the treatment. The
study was conducted in strict compliance with bioethi-
cal and deontological norms.

After processing the analytical material, the most
common and most accessible method of perforation ob-
struction was determined in medical practice. To elimi-
nate the defect in combined perforation, we used the
material “ProRoot MTA” (Dentsply), which is biocompat-
ible, so it is recommended to use as a restorative sub-
strate for orthograde and retrograde perforations [6].
One of the disadvantages of this popular material is the
complexity of manipulation due to its consistency. As it
hydrates, MTA releases calcium hydroxide and calcium
silicate crystals, which combine to form a network of
pores. As hydration increases, the microchannels in the
AIT decrease and retain excess water. This causes the
MTA to set and enhance the pressurization ability of the
material. The smaller the size of the perforation, the
better pressurization can be achieved [3, 7].

Research results and their discussion. According
to our survey of dentists, the most common errors and
complications in endodontic dental treatment are in-
complete and inhomogeneous root canal obstruction
(group 1) — 30.4%, including loss of working length —
47.6%, overflow guttapercha — 42.9 %, fracture of the
tool in the root canal and obturation of its part — 9.5%),
undetected root canals (group 2) — 21.7%, removal of
filling material behind the tip of the tooth (group 3) —
18.8%, perforations (group 4) — 10.5% (among which the
lateral perforation of the root canal — 53.8%, furcation
perforation — 29.3%, perforation of the bottom of the
tooth cavity — 14.1%, perforation at the top of the root
canal — 2.0% , combined — 0.8%), breakage of endodon-
tic instruments in the root canal (group 5) — 9.2%, drug
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Figure 1 — Prevalence of different groups of complications during endodontic

manipulations.
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intoxication (group 6) — 4.6%, the transition of pathol-
ogy into a more complex form (group 7) — 4, 3% and
others — 0.5% (fig. 1). In the treatment of single-rooted
teeth, errors and complications were 29.5%, and in the
treatment of multi-rooted teeth — 70.5%.

The main reason for iatrogenic perforations as com-
plications of endodontic treatment, identified by us
based on the questionnaire (group 1) was insufficient
logistics of the treatment process, which amounted to
51.8%. Among them, the main ones were: lack of mag-
nification (microscope) — 58.5%, insufficient number of
necessary materials and tools — 33.3%, restriction of
access to additional methods for determining the con-
dition of root canals — 6.1%, malfunction of apex loca-
tor and machine tools — 2.1%. In second place among
the causes of complications (group 2) — doctors’ lack
of knowledge and manual skills — 32.4%. In this group,
it was determined that incorrectly selected tools were
41.2%, lack of knowledge of the tooth’s anatomy and
root canals — 30.3%, lack of understanding of the princi-
ple of operation of rotary tools — 28.5%. The third place
(group 3) was occupied by the lack of necessary time for
quality conduct of all stages of endodontic treatment —
8.3%. In last place (group 4) was the conduct of second-
ary endodontics of previously treated teeth by outdated
methods — 7.5%. The data are shown in figure 2.

In the case of perforation, the interviewed dentists
used the following methods to determine it: direct
(bleeding monitoring) — 88.7% of dentists, the use of ab-
sorbent paper points — 85.4% of specialists, 51.3% used
the X-ray method, 46.9% combined, and 12.2% — apex
locator.

87.8% of doctors among the surveyed contingent
chose MTA ProRoot as the material of choice for clos-
ing the perforation; 62.4% — bioceramics; 45.5% — GIC +
MTA (1:2); 21.2% — composite materials; 10.8% — “Bio-
dentine”. 9.6% of physicians used GIC + MTA (1:1) to
close the perforation. Given the data obtained for the
treatment of combined perforation, we chose the mate-
rial “ProRoot MTA” (Dentsply).

Summarizing the data obtained, we treated com-
bined perforation. We received the following data on
the examination and treatment results of patients with
this pathology.

Subjectively: a 43-year-old patient complained of a
fistula on the mucosa near the tooth in the lateral re-
gion of the mandible on the left and of the destruction
of the tooth. The causative tooth was previously treated
endodontically for complicated caries. The complaints

appeared about two years ago. Exacerbations
and discharge of purulent exudate from the
fistula were observed periodically. The patient
denies the presence of concomitant pathol-
ogy.
Objectively: the general condition of the
patient is satisfactory, consciousness is clear.
The face is symmetrical, the proportions are
preserved. The integrity of the skin is not vio-
lated, the skin is moderately moist, elastic, tur-
gor is preserved. Visible mucous membranes
of the nose, conjunctiva of the lower eyelid
pink, moderately moist, without pathological
elements of the lesion. The skin of the cor-
ners of the mouth — without cracks, macera-
tions, or erosions. The red border of the lips
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is contoured, moderately moist. Submandibu- 60

lar lymph nodes on the left are slightly pain-

ful, enlarged, not fused with adjacent tissues. 50

Other regional lymph nodes were unchanged.
Palpation of the thyroid gland revealed no
changes. Vestibule of the mouth of medium
depth. Attaching the frenums of the upper and

lower lips within normal limits. Orthognathic 30

occlusion. The mucous membrane of the lips
and cheeks is pale pink, moderately moist,
without pathological elements of the lesion.
The excretory ducts of the large and minor
salivary glands without pathological changes.
Oral mucosa pale pink, moderately moist,
without pathological elements of the lesion.

40

20

10

Group 3

-

Group 4

Group 1 Group 2

The tongue is medium in size, pink in color, has
a moderate fold, the papillae are moderately

M Indicators, %

51,8 32,4 83 7,5

pronounced, there is a slight white plaque.
Dental formula:

API
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Causal tooth 36 is destroyed on %, gray, without nat-
ural luster, there is a filling that does not meet clinical
requirements. The mucous membrane in the area of the
projection of the apex of the root 36 is stagnantly hy-
peremic, swollen, fistula was observed in the area of the
projection of the distal root. After removing filling and
metal posts from the medial buccal and distal root ca-
nals, perforation was noted at the bottom of the bleed-
ing tooth cavity. When probing the medial root canals
36, remnants of filling material in their lumen and mild
pain and bleeding in the distal were noted. Horizontal
percussion — painless, vertical — slightly painful. Palpa-
tion of the mucous membrane in the projection of the
apex of the root is sensitive, there is no exudate from
the fistula. Positive symptoms of Lukomsky, Krone and
Marmasse. Thermodiagnostics — painless, EOD — 120
mkA. The analysis of multislice computed tomography
in the area of the causative tooth 36 revealed poor end-
odontic treatment, namely: incomplete filling of the me-
dial and distal root canals and the exit of the metal pin
in the area of the distal root canal beyond it through
non-physiological openings, indicating in the middle
part of the root canal. In addition to the combined per-
foration (bottom of the tooth cavity and lateral perfora-

Figure 3

Figure 2 — The leading causes of iatrogenic perforations,
identified by questionnaire.

tion of the distal root) (figs. 3, 4), MSCT revealed a focus
of bone destruction with uneven edges near the top of
the medial root and in the area of lateral perfortion of
the distal root.

The clinical diagnosis was: Chronic granulating peri-
odontitis of 36 tooth. The course of the disease is ag-
gravated by combined perforation of the bottom of the
36 tooth cavity and lateral perforation of the distal root.

According to the patient, it should be noted that she
learned about iatrogenic perforation for the first time.
The doctor who performed the manipulations did not
indicate the occurrence of this complication and did not
take the initiative to eliminate it.

After applying the rubber dam, the old filling in tooth
36 and two metal posts were removed from the medial
buccal and distal root canals. A K-file of size 20 deter-
mined the working length of the distal root canal. When
the file’s tip is located in the middle third of the channel,
the apex locator beeps the file out of the apex. Accord-
ing to standard protocols, all root canals were machined
to working length with Soxo SC PRO files. To stop the
bleeding from the perforations, the administration of
Viscostat Clear and diathermocoagulation with the DKS-
30 device were combined. After drying the tooth cavity
and root canals, ProRoot MTA (Dentsply) was prepared
according to the manufacturer’s recommendations and
the perforation of the distal root canal and the perfora-
tion of the bottom of the tooth cavity were sealed 36.

Figure 4

Figure 3, 4 — Results of multislice computed tomography of tooth 36 in different projections before treatment.
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causative tooth 36 is pale pink, not swollen, there is no
fistula, vertical percussion and palpation of the mucous
membrane — painless. Symptoms of Lukomsky, Krone
and Marmasse are not defined. The results of repeated
computed tomography show a significant reduction in
areas of destruction due to the formation of bone tissue
in the area of the causative tooth 36 near the apex of
the medial root and in the area of lateral perforation of
the distal root (fig. 5).

Conclusions. Almost 95% of endodontic practitio-
ners have experienced perforations, so solving the prob-
lem of effective treatment of this complication remains
an essential issue in modern endodontics. The leading
causes of perforations were the lack of magnification,
incorrect selection of tools and methods of working
with it, insufficient knowledge of the anatomy of the
tooth cavity and root canals, and lack of time for patient
treatment. ProRoot MTA (Dentsply) became the lead-
ing material of choice among practitioners. We found
a significant therapeutic effect of this material during
the treatment of combined perforation. The question-
naire found that many physicians are not sufficiently
informed about the latest innovations and perforation
obstruction techniques, which may reduce the success

Figure 5 — Results of multislice computed tomography of treatment of this complication.
of tooth 36 in different projections after treatment. Prospects for further research. In the future, we
During the follow-up examination, the patient does  pjan to conduct a comparative description of different
not complain. There is a positive dynamics of clinical  treatment methods of perforations to determine their
indicators: the mucous membrane in the area of the clinical effectiveness in the near and long term.
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NEP®OPALI, AK EHAOAOHTUYHE YCKNAOHEHHA: CTATUCTUKA TA METOAMU NIKYBAHHA

HasapeHko 3. 0., lOweHKo . 0., TkaueHko |. M., Bpainko H. M., NlaweHko /. I.

Pe3slome. He 3Bakatoum Ha 6e3yNUHHUI PO3BMUTOK TEXHOJOTIM Y Cy4YacHii ctomaTonorii, nepdopauii TBEpAMX
TKaHMH 3y6a 3a1MLWA0TLCA OAHUMM i3 HaMBaXKUMX BUAiB YCKAAAHEHb NEPBUHHOIO | OA4HUMM 3 OCHOBHMX BMAIB NO-
BTOPHOIO eHAO0AOHTUYHOTO NliKyBaHHA. [1poTe, AOCTOBIPHI AaHi LLOAO NOLWMPEHHA LbOro ATPOreHHOTO YCKIAAHEHHSA
33/IMLWIAIOTLCA HEBIAOMUMMU. Lle NOACHIOETbCA KOMepLiani3aLieto CTOMaTONOMNYHUX NOCAYr Ta BaXK/AMUBICTIO CTaTycy,
npodecioHaniamy Ta aBTOPUTETY Cy4aCHOTO /liKaps B 04ax NaLlieHTa, LLLO, B CBOHO Yepry, HeraTMBHO BMNJ/IMBAE Ha AKICTb
NiKyBaHHA.

MeToto Haworo AOCAIA}KEHHA CTaI0 BU3HAYEHHA NOWMPEHOCTI Ta MPUYNH BUHUKHEHHA YCKNaAHEHb NpW eHa0-
OOHTUYHOMY NiKyBaHHI, y TOMy unchi i nepdopaliii, BU3HAYEHHS Ta NPaKTUYHE 3aCTOCYBaHHA Hanbinbll epeKkTUBHO-
ro MeToay JliKkyBaHHA y KNiHIYHOMY BMMNaZKy NOEAHaHOT nepdopaLiii 3 OLiHKOW pe3ynbTaTy B AMHaMILL.

Maitxke 95% NpaKTUKYOUMX NiKapiB-eHAOAOHTUCTIB CTUKAAMUCA 3 nepdopaLismu, TOXK BUPILLEHHSA npobiemun
edeKTUBHOro NliKyBaHHA AAHOTO YCKAAAHEHHA 3a/IMLLAETLCA BAXKAMBUM NUTAHHAM Cy4acHOT eHAOAOHTIl. 3a gaHu-
MW HaLLOro aHKeTYBaHHA /liKapiB-CTOMaToNOriB-TepaneBTiB nepdopaulis, AK pesynbTaT eHA0L0HTUYHOTO NiKYBaHHA,
cknagana 10,5% cepep, ycix ycknagHeHb. MNpu ubomy b6ivHa nepdopalia KopeHeBoro KaHany Biamivyanacs y 53,8%,
dypKauinHa nepdopauia —y 29,3%, nepdopauia gHa NOpoxRHUHM 3yba —y 14,1%, nepdopaliina 6ina BepxiBKM Kope-
HeBOro KaHany —y 2,0%, noegHaHa —y 0,8%. Hamu 6ynum BCTaHOB/IEHi FON0BHI NPUYMHU BUHUKHEHHA nepdopalLlil,
a came: BiACYTHiCTb 36inblIeHHA, HEMPABUAbHUIA Nigbip iHCTPYyMeHTapito Ta MeToauK poboTn 3 HUM, HeaOoCTaTHI
3HAHHA aHATOMIl MOPOXKHUHM 3yHa | KOpeHEBUX KaHaiB Ta HeAOCTATHICTb BUANIEHOIO Yacy Ha NiKyBaHHA NaLlieHTa.

AHKeTyBaHHA BUABUAO, WO 6araTo Nikapis HeAO0CTaTHbO iHGOPMOBAHI CTOCOBHO NPOBIAHMX HOBITHIX MaTepianis
Ta MeToAMK 06Typauii nepdopalili, WO MOXKe 3HUKYBATK YCMiX NiKyBaHHSA AAaHOrO YCKAagHeHHs. MaTepiasiom Bu-
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bopy ana 3akpuTTa Nepdopauii 87,8% cepen 0NMTaHOro KOHTUHIEHTY NikapiB cTaB «ProRoot MTA» (Dentsplay). Mpu
NiKyBaHHA NoeaHaHoi nepdopaLii gaHMM MaTepianom Hamu Bysa OTpMMaHa NO3UTUBHA AMHAMIKA AK KNIHIYHMX, TaK
i PEHTreHOIorYHMX NOKA3HMKIB Y HAMBAMIKYI Ta BiagaNeHi TepMiHMN.

Kntouosi cnosa: nepdopalif, ycknagHeHHA eHA0A0HTUYHOIO NiKyBaHHA, aHKeTyBaHHA, MTA.

PERFORATIONS AS AN ENDODONTIC COMPLICATION: STATISTICS AND TREATMENT METHODS

Nazarenko Z. Yu., Yushchenko Ya. O., Tkachenko I. M., Brailko N. M., Lyashenko L. I.

Abstract. Despite the continuous development of technology in modern dentistry, perforations of the hard
tissues of the tooth remain one of the most serious complications of primary and one of the main types of repeated
endodontic treatment. However, reliable data on the prevalence of this iatrogenic complication remain unknown.
This is due to the commercialization of dental services and the importance of the status, professionalism and
authority of the modern doctor in the eyes of the patient, which, in turn, negatively affects the quality of treatment.

The aim of our research was to study the prevalence and causes of complications in endodontic treatment,
including perforations, identification and practical application of the most effective treatment in the clinical case of
combined perforation with evaluation of the outcome in dynamics.

Almost 95% of endodontic practitioners have experienced perforations, so solving the problem of effective
treatment of this complication remains an important issue in modern endodontics.

According to our questionnaire of dentists, perforation, as a result of endodontic treatment, was 10.5% of all
complications. The lateral perforation of the root canal was observed in 53.8%, furcation perforation —in 29.3%,
perforation of the bottom of the tooth cavity —in 14.1%, perforation at the top of the root canal —in 2.0%, combined
—in 0, 8%. We identified the main causes of perforations, namely: lack of magnification, incorrect selection of tools
and methods of working with it, insufficient knowledge of the anatomy of the tooth cavity and root canals and lack
of time for patient treatment.

The survey showed that many physicians are not sufficiently informed about the latest advanced materials
and techniques of perforation obstruction, which may reduce the success of treatment of this complication. MTA
ProRoot (Dentsplay) became the material of choice for closing the perforation of 87.8% of the surveyed contingent
of doctors. In the treatment of combined perforation with this material, we obtained a positive dynamic of both
clinical and radiological indicators in the short and long term.

Key words: perforation, complications of endodontic treatment, questionnaire, MTA.
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NEP®OPALII, AK EHAOAOHTUYHE YCKNAOHEHHA:
CTATUCTUKA TA METOAMU NIKYBAHHA

NontaBCcbKUiA aepaBHU meguuHuii yHiBepcuteT (m. MonTaBa, YKpaiHa)
zoryana.nazarenko@gmail.com

Mepdopayia — ycKAAOHEHHS, AKe MoMe BUHUKHYMU Mid Yac eHOOOOHMUYHO20 /iKY8AHHA MepesamcHo Yepe3
AampoeeHHi pakmopu. Mepghopauis cmeoproe Nnamoso2iyHul Xio Mixt cUCMeMOoro KOpeHe8UX KaHaie i MKaHUHAMU
napodoHma i cmasume nid 3a2po3y ycnix mepanesmu4yHo20 iKye8aHHA. Memo Hawo2o 00CAiOHEeHHA cmano
BUBYEHHSA MOWUPEeHOCMi Ma NMpU4YUH 8UHUKHEHHA YCKAAaOHeHb npu eHO00OHMUYHOMY MiKYy8AHHI, Yy momy Yucai i
nepgpopauili, BU3Ha4YeHHA Ma NPAKMuU4YHe 3acmocy8aHHaA Halibinbw ehpekMuUsHO20 Memoody MiKY8AHHSA Y KAiHIYHOMY
8uUnNadKy noedHaHoi nepgopayii 3 ouiHKow pesyabmamy 8 OUHAMIUi. [ 8u3HaYeHHs nouwupeHocmi nepgopauil
Hamu 6yn0 nposedeHe GHKEMYBAHHA ceped MPAKMUKYYUX AiKapie-cmomamosoezie wodo yacmomu OaHO20
YCKAQOHEHHA npu eHOOOOHMUYHUX MAHINYyAAuisax, NpU4UHAX 8UHUKHEHHS, Memodi8 NpoginakKmMuKuU, 8USHAYEHHS
nepgopauili meepoux mMKaHuH 3yba ma ixHbo20 nikyeaHHA. I1i0 yac docnioreHHs byno nposedeHo scebiyHuli mowyx
nimepamypHux 0aHUX. 3 YpaxyB8aHHAM OMPUMAHUX pe3yabmamie Hamu 6ys0 rnposedeHe MiKy8aHHA NOEOHAHOI
nepgopauii 3a donomozoro mamepiany «ProRoot MTA» (Dentsply). 3a daHUMU HOWO20 GHKEMYBAHHSA AiKapie-
cmomamosozie nepgopayis, AK pesyanbmam eHO000HMUYHO20 MiKy8aHHA, cknadana 10,5% (ceped axkux 6iyHa
nepgopauis KopeHesozo KaHany —53,8%, ypkauiliHa —29,3%, OHa nopoxcHUHU 3y6a — 14,1%, sepxieKu KopeHeso20
KaHany — 2,0%, noedHaHa — 0,8%). Mamepianom subopy 04 3akpumms nepgopayili 87,8% ceped onumaHoz0
KOHMuUHz2eHmy sikapie obupanu «ProRoot MTA». [pu nikys8aHHA NOEOHAHOI nepgopauii 0aHUM Mmamepiaaom Hamu
6ya10 OMPUMAHA MO3UMUBHA OUHAMIKA KAIHIYHUX MA peHmM2eH0102iYHUX MOKA3HUKI8. TaKuM YuHom, malixce 95%
MPAKMUKYOYUX nikapie-eHO00oHmMuUcmie maau crpagy 3 nepgopayiamu. [0108HUMU MPUYUHAMU BUHUKHEHHS
nepgopauili 6ynu sidcymHicmeo 36inbweHHs, HenpasuabHuli nidbip iHcmpymeHmapito i MemoOduKu pobomu 3 HUM,
HedocmamHi 3HaGHHA AHAMOoMIl MOPOXHUHU 3yba | KopeHesux KaHasnie ma HedocmamHicme 8udineHo20 Yacy Ha
Niky8aHHA nayieHma. [posidHUM mamepiasom subopy ceped NPaKmMuKy4ux aikapie bye «ProRoot MTA».

Knrouoei cnoea: nepgopayid, ycknaoHeHH eHO0OO0OHMUYHOR20 /iKy8aHHA, aHKemyeaHHs, MTA.

38’A30K nyb6niKauii 3 n1aHOBMMM HAyKOBO-AOCAIA-
HUMM pob6oTamu. [locniarKeHHsA ABNAETbCA GparmeHTOM
HAP TMonTaBCbKOro Aep)KaBHOr0 MeAMYHOro yHiBepcu-
TeTy «AundepeHuiiinin nigxia oo subopy meToguk ni-
KyBaHHA B 3a/1€XKHOCTi Big, MopdodyHKLIOHANBbHUX 0CO-
6a1BOCTEl TBEPAUX TKAHWUH 3y6iB Ta TKAHWH NMOPOXKHUHM
pota», Ne peprkpeectpauii 0120U104124 ta «BHecok
KOMMOHEHTIB MOJIEKY/IAPHOIO TOAMHHMKA B YParKeHHA
TKaHWH NapOAOHTY NPU Oro 3aMabHUX 3aXBOPHOBAHHAX
ONA PO3p06KN MeToAiB NPOdINAaKTUKKN Ta NiKyBaHHA», No
neprpeectpauii 0120U101151.

Bctyn. MNepdopauis — yCKNagHEHHSA, AKe MOXKe BU-
HUKHYTM Nif, Yac eHAO0A0HTUYHOIO NliKyBaHHA MepeBa-
HO y4epe3 ATporeHHi dakTopu. MepdopaLia cTBOPHOE
NaToNIOrNYHMI Xig, MiXK CMCTEMOKD KOPEHEBWUX KaHanNiB i

g

YacroTta, %

50%

PucyHOK 1 — MowmpeHicTb pisHUX rpyn YCKNagHEHb NpU NPOBeAeHHi

EeHAO0AOHTUUHMX MaHinynALii.

TKaHMHAMM MAPOAOHTA i CTaBUTbL Mifg 3arposy ycnix Te-
paneBTMYHOro nikyBaHHA [1]. CniBycTs, AKe yTBOpPMAOCA
MiX NepiogoHTOM i MOPOXKHUHO 3y6a, € NPUUNHOIO BU-
HUKHEHHA 3anmafibHOro npouecy B AinAHUi nepdopadii
i Npn3BOAMTL A0 MATOMOTNYHUX 3MIH Y TKaHMHaX nepio-
[OHTA BHACAIAOK po3repmeTunsalii cuctemMum KopeHeBmux
KaHasniB Ta 6aKTepianbHOI iHBa3ii 3@ paxyHOK CNoyYeHHn
MiX €HAOAOHTUYHMM NMPOCTOPOM Ta MOPOXKHMHO POTa,
o y 85,3% 3y6iB BUK/IMKAE pe30pbLito KiCTKOBOI TKaHM-
HU Ta uemeHTy [2], a y BigAaneHi TepmiHM Npu3BoANTb
00 BTpath 3yba [3]. Tomy nepdopauii cnig posrnagatm sk
CYTTEBUIN PaKTOP, AKMIA OOMEKYE MOMKINBOCTI €HAOA0H-
TUYHOrO NliKyBaHHA Ta 3HAYHO MOTiPLIYE MOro MPOrHo3
[4], ane He € abcoNOTHUM MOKa3aHHAM [0 BUAANEHHA
3ybiB 3 yCcKNaZHEeHHAMM Kapiecy. JToKanisauia Ta posmip
nepdopalii LOCTOBIPHO BNINBAOTL HA BUHMK-
HEHHSA Pi3HUX GOpPM BEpPXiBKOBMX MepPiogoHTU-
TiB [5]. Mepdopauja TBepANX TKaHMH 3yba mae
XapaKTePHY KAiHiKy, CKNaaHe NiKyBaHHA Ta, 3a
Moro BiACYTHOCTI, HECMPUATAUBI HACNIAKMN.

He 3Baatoum Ha 6e3ynuHHMI PO3BUTOK
TexXHosorin y ctomaTonorii, nepdopalii TBEp-
OMX TKaHMH 3yba 3anMWaloTbCA OAHUMMK i3
HalBaXXUMX BUAIB YCKAaAHEHb MEPBUMHHOIO i
OOHUMM 3 OCHOBHMX BUAIB NMOBTOPHOrO €HA0-
[OHTUYHOTO NikyBaHHA [4]. MpoTe, AOCTOBIpHI
OaHi WOAO0 MOWMPEHHA LbOro ATPOreHHOro
ABMLLA 3a/MULIAIOTLCA HeaocniaKeHnmu. Lle
NOACHIOETLCA KOMepLiani3aLien CTOMaToNO Y-
HUX NOCNYT Ta BaX/MBICTO cTaTycy, npodecio-
Haniamy Ta aBTOPUTETY Cy4aCHOrO /liKapa B 04ax
nauieHTa. Came Tomy, [,OBOAI YAaCTO MaLiEHTaM
He A0BOAATb A0 BigoMa iHpopMaLLito Woa0 BU-

100%
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HUKHEHHA nepdopauii TBepayx TKaHMH 3y6is Ta 60
He 3a3HaYaloTb YCKNAAHEHHA B MeANYHIN KapT-
Ui CTOMaTo/10r4HOro XBOpPOTro. 50

MeTol0 HalLoro AOCAIAMKEHHA CTaso BU-
3HaYeHHs MOLMPEHOCTI Ta NPUYNH BUHUKHEH-

HSA YCKNAAHEHb NPY eHA0A0HTUYHOMY NiKYBaH- =
Hi, y TOMy umncni i nepdopaLii, BUSHaUYEHHs Ta
NpaKTUYHE 3aCcTOCYBaHHA Halbinbw edekTmB- 30
HOro MeToAY NiKYBAHHA Y KAIHIMHOMY BMMAAKY
noeaHaHoi nepdopaliii 3 OLiHKOK pe3yabTaTy B 20
OMHamiL,i.

06’eKT | meTogu pocnigskeHHA. 06’ekTom 10

OOCNIAXKEHHA CTaB penpe3eHTaTUBHNIN KOHTUH-
reHT NlikapiB-CTOMATONOriB-TePaneBTiB, AKi Npo-
BOOVNWN EHAOAOHTUYHI MaHinynauii, pisHoro

lpynal lpyna2 lpyna3 lpynad

npodeciiHoro cTaxy (Big 1 4o 25 pokis).

MoKasHuK, %

51,8 324 8.3 7.5

[Ona BM3HauyeHHA nowwmpeHocTi nepdopa-
Ui, SK YCKNAAHEHHA eHOOAOHTUYHOrO iKy-
BaHHA, 6yno npoBefeHe aHKETyBaHHA cepes,
NPaKTUKYOYMX NiKapiB-CTOMaToNoOrB  Tepa-
nesTUYHOro npodinto (83 ocobu) nikyBanbHUX 3aKNaAL4IB
MmicTa MNMonTaBuM WOA0 YaCTOTU AAHOMO YCKNAAHEHHA NpuU
€HOOAOHTUYHMX MaHINyNAuiaxX, NPUYMHAX iXHbOro BWU-
HUKHEHHA, MeToAiB NPodiNaKTUKK, BU3HAYEHHA nepdo-
paLii TBepAnX TKaHWH 3yba Ta IXHbOTro NiKyBaHHA.

[na 3pyyHOCTi NpoBeAEeHHA aHasi3y OTPMMaHUX pe-
3ynbTaTiB 6yno BMAiNeHO 7 rpyn yckaagHeHb: 1 rpyna —
HenoBHa Ta HeoAHOpIAHA 06TypaLLiA KOpPeHeBUX KaHaNIB,
2 rpyna — He BUABNEHI KOpeHeBi KaHaau, 3 rpyna — Bu-
BeAeHHA NIombyBanbHOrO MaTepiany 3a BepxiBry, 4
rpyna — nepdopadii, 5 rpyna — non1omKka eHA0A0HTUYHNX
iHCTPYMEHTIB Y KOpeHeBOMY KaHani, 6 rpyna — iHTOKCUKa-
LA MegMKaMeHTO3HMMM peyoBMHAMM Ta 7 rpyna — nepe-
xig, natonorii y 6inbw cknagHy ¢opmy. OCHOBHI MPUYNHM
BMHUKHEHHA nepdopaliit po3ainvam Ha 3 rpynu: 1 rpyna
— HefoCTaTHE MaTepiafibHO-TEXHIYHE 3abe3neyeHHs i-
KyBa/IbHOTrO npouecy, 2 rpyna — HeOCTATHICTb 3HaHb Ta
HaBWYOK NiKapis, 3 rpyna — BiAcyTHiCTb HeobxigHoro yacy
ONA AKICHOro NpoBeAeHHA BCiX eTaniB eHAOAOHTUYHOro
NiKyBaHHA.

MNig vac pocnigkeHHa 6yno nposegeHo Bcebiu-
HUI MOLWYK NiTepaTypHUX AaHux 6a3 aaHux PubMED,
MEDLINE i GOOGLE Scholar 3a 1990-2021 pp., a TaKoX
MOLUYK BPYYHY 3a LMUTOBAaHMMU Axkepenamu. CTpaTeriero
NoLUyKy By TaKi KOYOBI CN10Ba «YCKNAAAHEHHA B CTOMa-
Tonorii» Ta/abo «nepdopauiay, «eHAOAOHTIA», «MTA»
Towo. ByB npoBeAeHUI CUCTEMATUYHMIA aHani3 Ta NopiB-
HAHHA OAHWX O)Kepen i pe3ynbTaTiB aHKeTyBaHHA.

PucyHok 3

PUCYHOK 2 — OCHOBHI NPUYMHU BUHMKHEHHA ATPOreHHMX nepdopauii,

BU3HAYEHI WAAXOM AHKeTyBaHHA.

Mig 4ac npoBeAeHHA NiKyBaHHA OyaW BMKOPUCTaHI
3ara/ibHOKNiHIYHI  (0BCTEKEHHA POTOBOI MOPOMKHWUHY,
ornaa, 30HAYBaHHA, Nasbnalia Ta NepKycid NPUYNHHO-
ro 3yba Ta OTOUYHOUMX TKAHWH) Ta AOAATKOBI (NpuULifbHA
peHTreHorpadin 3yba Ta mynsTUCNipaabHa Komn'toTepHa
Tomorpadin) metogmn obcTexkeHHA nauieHTa. JocniaxeH-
HA NPOBOAMNOCHL 3 PETEIbHUM AOTPUMAHHAM BioeTny-
HUX Ta AEOHTONOTYHUX HOPM.

Micna npoBeaeHoi 06pO6KKM aHANITUYHOTO maTepiany
6yn10 BU3HAYEHO HAaWMOLWMPEHIWNA | HAUAOCTYNHIWNA B
NikyBanbHiN NpakTULi metog ob6Typauii nepdopauiin. Ana
YCYHEHHs aedeKTy npu nNoeaHaHi nepdopauii Hamu
6yB BMKOpUCTaHKUIt maTepian «ProRoot MTA» (Dentsply),
AKNIA € BIOCYMICHUM, TOMY NOrO pEKOMEHAY0Tb BUKOPUC-
TOBYBATM fK BiZ4HOB/OBaNbHUI CybCTPaAT NpU opTorpas-
HUX i peTporpasgHux nepdopauiax [6]. OaHMM 3 HeoNiKIB
LLbOro Nomny/aapHOro MaTepiany € CKAaAHICTb MaHiNyAALLn
yepes oro KoHcKcTeHLUito. Y mipy rigpaTauii MTA BuBINb-
HAE TiAPOKCUA, KaNbLito Ta KPUCTAZIN CUNIKATY KanblLito,
AKi 3'€AHYIOTbCA Ta YTBOPIOKOTb CiTKY, AKA CKAAAAETHCA 3
nop. Konu rigpaTaujia 36inbluyeTbes, MikpokaHanu 8 MTA
3MEHLUYIOTbCA | YTPMMYIOTb HaA/MLWOK Boau. Lie 3myluye
MTA cxonntoBaTUca i NOCUAKOBATU repmMeTm3ylody 34aT-
HiCTb maTepiany. Yum meHwe po3mip nepdopadii, TMM
KpaLwoi repmeTnsauii moxkHa gocartu [3, 71.

Pe3ynbTrati pocnipyKeHHA Ta ix o6rosopeHHsA. 3a aa-
HUMM HALLIOTO aHKETYBaHHA /iKapiB-CTOMATONOrB, Hal-
YacTiWMMM MOMWUIKAMK Ta YCKAAZHEHHAMW NPU eHJo-
OOHTUYHOMY NiKyBaHHI 3y6iB € HEMNOBHa Ta HeoAHOpPIAHA

PucyHok 4

PUCYHOK 3, 4 — Pe3ynbTat MynbTUCRipanbHOi Komn'toTepHoi Tomorpadii 3y6a 36 y pisHMX NpoeKuiax A0 NiKyBaHHA.
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PUCYHOK 5 — Pe3ynbTaTt MynbTUCNipanbHOi KOMN'lOTepHOT
Tomorpadii 3y6a 36 y pisHUX NpoeKuiax nicas NikyBaHHA.
06Typauis KopeHeBux KaHanis (rpyna 1) — 30,4% (cepes,
AKMX BTpaTa poboyoi AoBKMHU — 47,6%, nepenoBHEHHA
ryranepyeto —42,9%, Bianam iHCTPYMeHTY B KOpEHEBOMY
KaHasni Ta obTypauia HUM 1oro YyactuHu — 9,5%), He Bu-
ABNEHI KopeHeBi KaHanu (rpyna 2) — 21,7%, BuBeAeHHSA
naombyBasnbHOrO maTepiany 3a BepxiBky 3yba (rpyna 3)
—18,8%, nepdopadii (rpyna 4) — 10,5% (cepen akux 6iuHa
nepdopaLia KopeHeBoro KaHany — 53,8%, dypkauiHa
nepdopauis — 29,3%, nepdopadis AHa NOPOKHMHM 3ybHa
— 14,1%, nepdopauis 6ina BepxiBKM KOPEHEBOro KaHa-
ny —2,0%, noegHaHa — 0,8%), NONOMKA €HAOLA0HTUYHUX
iHCTPYMEHTIB Y KOpeHeBOoMy KaHani (rpyna 5) — 9,2%, iH-
TOKCMKaLia MeanKaMeHTO3HUMKM peyoBrHamu (rpyna 6)
—4,6%, nepexia natosnorii B 6inblw cknagHy dopmy (rpyna
7) —4,3% Ta iHwi — 0,5% (puc. 1). Mpu LbOMY Y NiKyBaHHI
OAHOKOpPEHEBUX 3yHiB MOMUIKM Ta YCKNALHEHHA CTaHO-
BUAM Yy 29,5%, a Npu NiKyBaHHI baraTokopeHeBux 3y6iB

-y 70,5%.

OCHOBHOI NPUYMHOI BUHUKHEHHA ATPOrEeHHWX nep-
dopauiin AK yCKNagHeHb EHAOAOHTUYHOIO JiKyBaHHA,
BUAB/MEHOK HaMK Ha niacTasi aHKeTyBaHHA (1 rpyna)
6yNno HefoOCTaTHE maTepiasibHO-TeXHIYHe 3abe3neyeHHsn
NiKyBaJIbHOTO npouecy, Wwo ctaHosunao 51,8%. Cepepn H1x
BUAINMAN AK OCHOBHI: BiACYyTHICTb 36inblieHHA (MiKpo-
ckony) — 58,5%, HeAOCTaTHIO KiNbKicTb HEObXigHUX MaTe-
pianis Ta iHCTpyMeHTapito — 33,3%, 0OMeXKeHHs goctyny
[0 [00ATKOBUX METOAiB BU3HAYEHHA CTaHy KOpeHeBUX
KaHanis — 6,1%, HecnpaBHICTb aneKc/10KaTopa Ta MaLUUH-
HUX iHCTpyMmeHTiB — 2,1%. Ha gpyromy micui cepeg, npu-
YMH BUHUKHEHHSA YCKNaAHEHb (2 rpyna) — HeaoCTaTHICTb
3HaHb Ta MaHya/IbHUX HAaBWYOK NiKkapis — 32,4%. Y uji
rpyni BU3HaYeHo, WO HenpaBWbHO NiaibpaHuii iHCTPY-
MeHTapil cknagas 41,2%, HeAOCTATHICTb 3HaHb aHATOMIi
3yba Ta KopeHeBux KaHanis — 30,3%, HecTaya PO3yMiHHA
NPUHLMNY pobOTM POTALAHOrO IHCTPYMeHTapito —28,5%.
TpeTe micue (3 rpyna) nocigana BiacyTHiCTb HeOBXigHOTO
yacy oNA AKICHOro NpoBeAeHHA BCiX eTaniB eHAOAOHTUY-
HOro NiKyBaHHs — 8,3%. Ha octaHHbomy micui (4 rpyna)

3HAXOAMI0CA NPOBeAEeHHA BTOPUHHOI eHAOAOHTII paHi-
we nikoBaHMx 3ybiB 3acTapinumun metogmkamu — 7,5%.
[aHi BUCBITNIEHI HA PUCYHKY 2.

Y pasi ctBOpeHHA nepdopaliii onuTaHi nikapi-ctoma-
TOJIOTW KOPUCTYBANINCA TaKUMM METOAAMM il BUSHAYEHHA:
NpsMUIA (CNOCTEPENKEHHA 3a KpoBoTeyeto) — 88,7% cro-
MaTo/0riB, 3aCTOCyBaHHA naneposoro wtndrta — 85,4%
¢daxiBuis, 51,3% BMKOPUCTOBYBa/NM PEHTIEHONOTIYHUI
meToa, 46,9% kombiHoBaHWIA, a 12,2% — aneKciokaTop.

Martepianom sBnubopy ana 3akputTa nepdopadii 87,8%
NiKapiB cepes, ONMTaHOIO KOHTUHIEHTY obupann «MTA
ProRoot»; 62,4% — 6iokepamiky; 45,5% — CIL, + MTA (1:2);
21,2% — KoMmno3uTHi matepianu; 10,8% -«Biodentine».
9,6% nikapis A41A 3akpUTTA NepdopalLlii BUKOpUCTOBYBaIU
CIL, + MTA (1:1). BpaxoByoun OTpMMaHi AaHi ana niky-
BaHHA NOeAHaHOI nepdopal,ii Hamu by 0b6paHun maTte-
pian «ProRoot MTA» (Dentsply).

Y3aranbHIo4M OTpUMaHI gaHi Hamu 6yno nposeae-
HO NiKyBaHHA NoeaHaHoi nepdopadii. Hamu 6ynm otpu-
MaHi HaCTynHi JaHi 3a pe3ynstatamu obcTexkeHHs Ta Ni-
KYBaHHA XBOPOTO 3 JaHOO NATO/OTIEH.

Cy6’eKTMBHO: naujieHTKa 43-x pOKiB 3BepHynaca 3i
CKapramMmm Ha HasiBHICTb HOPWLj Ha CAM30BiM 060NOHL
6ina 3yba B GOKOBIN AiNAHL HA HUXKHIN Weneni 3niBa Ta
Ha pylMHyBaHHA AaHoro 3y6a. MpuunHHMI 3y6 paHiwe
6yB NiKOBaHWI €HAOAOHTUYHO 3 NPUBOAY YCKNALHEHOTO
Kapiecy. Ckapru 3'sBuaucs 6ina aBox pokis tomy. MNepi-
OAMYHO CMOCTEpIrannca 3aroCTPeHHA Ta BUAINEHHSA THIN-
HOrO eKcyaaTy i3 HopuMLLEeBOro Xxoay. HasBHICTb CynyTHLOI
naTo/orii XBOpa 3anepeyye.

06’eKTUBHO: 3ara/ibHWUIN CTaH NalieHTa 3a40Bi/IbHUN,
cBigomictb AcHa. O6AnYYA cumeTpuyHe, nponopuii 36e-
pexeHi. LinicHicTb WKIipHOro MNOKpuBY He nopylleHa,
LUKipa MOMipHO BOJIOra, €1aCTUYHA, TYProp 36epeeHni.
Bugumi cnnsosi 06010HKM HOCA, KOH KOHKTUBU HUMKHbOT
MOBIKM POXKEBOIO KOMbOPY, MOMipHO BO/Ori,6€3 NaTono-
rYHUX enemeHTiB yparkeHHA. CTaH LWKipn KyTiB poTa —
6e3 TpiWwuH, Malepauii, eposii. YepsoHa obnsmiska ryo
YiTKO KOHTYpOBaHa, MOMipHO Bonora. MigHUXHboLenen-
Hi nimdbaTnyHiI By3M 3niBa cnabrkobonicHi, 36inblueHi, He
CNasHi 3 NPUNEMNUMUN TKAaHMHAMW. |HWI perioHanbHi fim-
daTtnuHi By3nmn 6e3 3miH. MNpu nanbnauii wmTonoaibHoi
3371031 3MiH He BMABAEHO. MNPUCIHOK NOPOXHUHKU poTa
cepeaHboi MmnbMHN. MPUKPINAEHHN BY34e4OK BEPXHbLOI
i HUXKHbOI Ty6 B MerKax HopMu. OpPTOrHaTUYHUIA NMPUKYC.
CnunsoBa 060/10HKa ry6 i Wik 6/ig0-porkeBa, NOMipHO BO-
nora, 6e3 NaToNoriYHUX eNEeMEHTIB ypaxKeHHsA. BuBigHi
NMPOTOKMN BENMKMUX Ta MaIX CIMHHWX 3an103 6e3 naTono-
riyHmx 3miH. COMP 6nigo-pokeBa, NomMipHO Bosora, 6e3
NaToONIOMNYHUX €N1IeMEHTIB yparkeHHA. f3MK cepefHbOro
PO3Mipy, POXKEBOro KONbOPY, MA€E MOMIpPHY CKnagyac-
TiCTb, COCOYKM MOMIPHO BUPAMKEHi, HAABHWUIA HE3HAYHMI
Hanit 6inoro konbopy. 3ybHa bopmyna:

API A
1817161514131211 2122232425262728

4847 46 4544 43 42 41 3132333435363738
Pl Pt PI

MPUYNHHKUIA 3y6 36 3pYyMHOBAHMIA Ha %5, CipoOro Ko-
Nbopy, 6e3 NpMpoAHOro H6MCKY, BiAMIYAETLCA HAABHICTDL
naombu, AKa He BiANOBIAAE KNiHIYHMM BUmoram. Cau-
30Ba 0060/I0HKa B AiNAHL NpoeKLii BepxiBKM KopeHs 36
3aCTilHO rinepemilioBaHa, HabpsaKna, cnocTepiraim Ho-
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PULEBUI Xig, Y AiNAHUI NPOeKUii AMCTaNIbHOrO KOpEeHs.
Micna BMuAaneHHs naombu Ta meTaneBux NocTiB i3 meqj-
a/IbHOLLYHOrO Ta AMCTaNIbHOrO KOPEHEeBUX KaHaniB BiA-
MiYann HasaBHiCTb nNepdopalii Ha AHI NOPOXHUHK 3y6a,
AKa KpoBOTouMna. Mpu 30HAYBaHHI MedianbHUX Kope-
HEBUX KaHanie 36 BiAMiYanu 3anMULLKK NAOMBYBabHOMO
maTepiany y iXHbOMy MPOCBITI Ta cnabKky GosicHicTb Ta
KPOBOTOYMBICTb Y AUCTanbHOMy. [OpM30OHTanbHa nep-
Kycia — 6e3bonicHa, BepTMKanbHa — cnabko-6onicHa.
Manbnauia cnnM3oBoi 06010HKK B NPOEKL,i BEPXiBKM KO-
peHA — YyTAnBA, BUAINIEHHA eKCyAaTy 3 HOPULEBOTO Xoay
BiACYTHE. M03UTUBHI cumnToMM JTyKOoMcbKOro, KpoHe Ta
Mapmacce. TepmoamnarHoctuka — 6esbonicHa, EOQ — 120
MKA. Mg, Yac aHanisy myabTUchipanbHOi KoMn'toTepHOI
Tomorpadii y AinaHui npuyunHHoro 3yba 36 6yno sussne-
He HeAKiCHe eHAOAOHTMYHE NiKYBaHHA, @ CaMe: HenosHe
NAOMOYBaHHA MegjaNbHUX Ta AMCTaZIbHOrO KOPEeHEeBUX
KaHa/iB Ta BUXiZ MeTaneBoro WindTa B AiNAHLI AUCTaNb-
HOrO KOPEHEBOIO KaHany 3a Moro mexi yepes Hedisiono-
riYyHi OTBOPM, WO CBIAYMNO NPO HasBHICTb nepdopadii y
cepepHiii YaCTMHI KopeHeBOro KaHany. Kpim kKombiHoBa-
Hoi nepdopadji (AHa NopoXHUHK 3yba Ta 6iuHoi nepdo-
pauji guctanbHoro Kopets) (puc. 3, 4), Ha MCKT suasu-
1N BOTHULLLE AECTPYKLIT KiCTKOBOI TKAHUHU 3 HEPIBHMMU
Kpasamu 6insa BepxiBKM MefialbHOTrO KOPEeHA Ta B AiNAHL
6iuHOi NepdopaLlii ANCTaNbHOTO KOpPEeHs.

ByB BCTAHOBNEHWIA KAIHIYHMIA AiarHO3: XpOHIYHWM
rpaHy/IoYNn NepiogoHTUT 3yba 36. MNepebir 3axsopto-
BaHHA 0OTAXEHWUW HaABHICTIO KOMbBiHOBaHOI Nnepdopalii
[OHa NopOoXKHUHK 3yba 36 Ta 6iuHoi nepdopauii guctans-
HOrO KOpEHS.

Cnig, BigMiTUTW, WO 3i CNiB NALLIEHTKKU, NPO ATPOrEeHHY
nepdopaliito BOHa gisHanaca snepLue. Jlikap, AKUi npo-
BOAMB MaHinynAauji, He 3a3HauMB NPO BUHMKHEHHA Oa-
HOrO YCKNaZlHEHHA Ta He BUABMB iHiLiaTUBY LLOA0 MOro
YCYHEHHS.

Micna HaknagaHHA Kodepoamy byno nposeseHe BU-
JaneHHa ctapoi niombu y 3ybi 36 Ta ABOX MeTaneBux
NOCTIB i3 MeAia/IbHOLLIYHOMo Ta ANCTANIbHOIO KOPEHEBUX
KaHanis. Poboya [0BXKMHA AUCTAaNbHOTO KOPEHEeBOro
KaHany Bu3Hayanacb K-¢arinom 20 posmipy. Mpu pos-
TallyBaHHI KiHYMKa danny B cepefHit TPeTUHI KaHany
aneKc/10KaTop NofaBaB 3BYKOBUI cuUrHan sBuxoady daina
3a anekc. BignosigHo 40 cTaHAApTHUX NPOTOKONIB Byna
nposeAeHa MalMHHa 0b6pobKa yciXx KOpeHeBWX KaHa-
NiB Ha pobouy aosxuHy dainamm Soxo SC PRO. AnAa
3YMUHKKM KpoBoTeui 3 nepdopaL,in NoeEAHYBaNN BBEAEH-
HA npenapaty «Viscostat Clear» Ta aiaTepmokoarynauii

anapatom AKC-30. [icna BucywyBaHHA MOPOXHUHMU
3yba Ta KOpeHeBMX KaHanis byB NiarotoBaeHUIA maTtepi-
an «ProRoot MTA» (Dentsply) 3rigHo 3 pekomeHaauismm
BMPOBHMKa Ta 3ann1omboBaHo nepdopaliito ANCTaNbHO-
ro KOpPHeBOro KaHany Ta nepdopauio AHa NOPOXKHUHU
3yba 36. MegianbHOLLIYHWI Ta Meaia/IbHOA3MKOBUIA KO-
peHeBi KaHanM 3ann1omb0oBaHi METOAMKOK NaTepasbHOI
KOHAEHCaL,T 3 BUKOPUCTAHHAM Y AKOCTi cunepa «AdSeal»
(Meta Biomed). Micna KoHTpoNbHOI peHTreHorpadii, Aka
niaTBEpAMAA SAKICTb NNOMOYBaHHS Y MeZiaibHOLLIYHWIA
KaHan 6yB BCTAHOBMEHWUN CK/IOBOMIOKOHHUI WTUOT Ta
BiAHOBNEHA KyKca 3yba An1Aa nofanblloro opToneanyHo-
ro nikyBaHHA. MaujieHTUi 6yB PEKOMEHA0BaHWUI KOHTp-
O/IbHWUI orNAg Yepes 6 micAuiB.

Mz, Yac KOHTPONBHOTO OMALY NALLIEHTKA CKapr He BU-
cyBae. CnocTepiraeTbca NO3UTUBHA AMHAMIKA KAIHIYHUX
MOKA3HWKIB: CNM30Ba 0600HKA B AiNAHLI NPUYMHHOIO
3yba 36 6ni80 porkeBa, He HAabpAKAa, BIACYTHIN HopuLe-
BUI Xig, BepTUKasbHa NepKycia Ta nanbnauia cAM30BOI
06010HKM — 6e360nicHi. CumnTomm JTlykomcbKoro, KpoHe
Ta Mapmacce He BM3HavaloTbCA. Pe3yabTatv NOBTOPHOI
KoMM'toTepHOoi Tomorpadii MoKasyoTb CyTTEBE 3MEHLLIEH-
HA AiNAHOK OEeCTPYKLii 32 paxyHOK YTBOPEHHA KiCTKOBOI
TKaHMHM Y OinSHUI NpuunHHOro 3yba 36 6ina BepxiBKM
MeZjafIbHOTO KopeHA Ta B AinAHui B6iuHoi nepdopadii
OMCTanbHOro Kopexs (puc. 5).

BucHoBKK. Maitxke 95% npakTUKyHOUMX NiKapiB-eHa0-
OOHTUCTIB CTMKanUcA 3 nepdopauiasmn, TOXK BUPILLEHHA
npob6nemun ebeKTUBHOIO NiKyBaHHA AAHOTO YCKNAAHEHHSA
3a/IMLLAETLCA BAXK/IMBUM MUTAHHAM Cy4YaCHOi eHA040H-
Tii. TONOBHMMM MNPUYMHAMW BUHUKHEHHA nepdopaLii
6y/1M BU3HAYEHI BiACYTHICTb 36iNblUEeHHSA, HeNpPaBUAbHUI
niabip iHCTpyMeHTapito Ta MeTOAMKN pob6OTH 3 HUM, He-
[O0CTaTHi 3HAHHA aHATOMIT MOPOXKHUHM 3yba | KopeHeBUX
KaHaniB Ta HeAOCTaTHICTb BUAINEHOrO Yacy Ha NiKyBaHHA
nauieHTa. MpoBigHMM maTepiasiom BuMbOpy cepeps, Npak-
TUKYIOUMX NiKapiB cTaB «ProRoot MTA» (Dentsply). Nig,
yac NikyBaHHA NoeaHaHoi nepdopaLii Hamu BcTaHOBAe-
HUI 3HAYHUI TepaneBTUYHUI edeKT AaHOro maTepiany.
AHKeTyBaHHA BUABMAO, L0 HaraTo Nikapis HegoCTaTHbO
iHpopMoOBaHi CTOCOBHO MPOBIAHMX HOBITHIX MaTepianis
Ta MeToAuK 06TypalLii nepdopaliii, Lo MOXKe 3HUKYBATH
yCnix NiKyBaHHA AAHOTO YCKAAHEHHS.

MepcneKkTMBM NoganblMX AocnigXeHb. Y nojanb-
LOMY HaMM MNAHYETbCA B MEXaX AAHOrO AOCNiAXKEHHA
NPOBECTM NOPIBHANbHY XapaKTEPUCTUKY PISHUX METOAUK
NikyBaHHA nepdopaliin 417 BUSHAYEHHA iXHbOI KNiHIYHOI
epeKTUBHOCTI Y HaMbBAMXKYI Ta BigAaneHi TepmiHu.
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CTOMATONOrIA

Pestome. He 3Barkatoum Ha 6e3ynmHHMIN PO3BMUTOK TEXHOJIOTII Y Cy4acHii cToMmaTosorii, nepdopalii TBepanx TKaHUH
3y6a 3a/1MLLIA0TLCA OAHMMM i3 HAMBAYKUMX BUAIB YCKNAAHEHD MEPBUHHOIO | OAHUMM 3 OCHOBHUX BUAiB MOBTOPHOTO EH-
OOOOHTUYHOTO NiKyBaHHA. [poTe, AOCTOBIPHI AaHI LLOAO NOLWMPEHHSA LbOro ATPOreHHOro YCKIaAHEeHHA 3a/1MLWatoTbCA
HeBiZOMUMMU. Lle NOACHIOETbCA KOMepLLiani3aLlielo CTOMATONONYHUX NOC/YT Ta BAaXK/MBICTIO CTATycy, NpodecioHanismy
Ta aBTOPUTETY Cy4aCHOrO JlikapsA B 04ax NaLLEHTa, WO, B CBOO Yepry, HeraTMBHO BMN/IMBAE Ha AKICTb NiKyBaHHSA.

MeToto Haloro AOCNIANKEHHA CTAI0 BU3HAYEHHA MOLUMPEHOCTI Ta NPUYNUH BUHUKHEHHA YCKNAZHEHb NPU eHA0-
OOHTUYHOMY NliKYBaHHI, Y TOMY YucAi i nepdopaLiii, BUSHaYeHHA Ta NPaKTUYHe 3aCTOCYyBaHHA Hanbinblw edekTMBHOrO
MeTOoAy NiKyBaHHA Y KNiHIYHOMY BMMNAAKY NOEAHAHOI nepdopaL;i 3 OLiHKOW pe3ynbTaTy B AMHaMIL.

Marixke 95% NpaKTUKYHOUMX NiKapiB-eHA0AOHTUCTIB CTUKAAMUCA 3 nepdopaLismu, TOXK BUPILLEHHS npobaemu edek-
TMBHOTO NiKyBaHHA AAHOTO YCKNAAHEHHA 3a/IMWAETLCA BAXKNNBMUM MUTAHHAM Cy4aCHOI eHAOAOHTII. 33 JaHMMM HaLwo-
ro aHKeTyBaHHA NiKapiB-CTOMATO/0riB-TepanesTiB nepdopalis, AK pesynbTaT eHAOAOHTUYHOTO NliKyBaHHA, CKnazana
10,5% cepeg, ycix ycknagHeHb. MNpu ubomy 6iuHa nepdopallis KOpeHeBOro KaHany Bigmivyanacs y 53,8%, dypkaduiiHa
nepdopauia —y 29,3%, nepdopadia AHa NOPOXKHUHM 3y6a —y 14,1%, nepdopaLia 6ina BepxiBKM KOPEHEBOrO KaHaNy —
y 2,0%, noeaHaHa —y 0,8%. Hamu 6ynmn BcTaHOBAEHI FONI0BHI NPUYNHN BUHUKHEHHA Nepdopaliii, a came: BiaCyTHICTb
36iNbLUEHHS, HENPaBWU/IbHMIA NiABIp IHCTPYMEHTapito Ta MeToAMK PobOTH 3 HAM, HeAOCTaTHI 3HAHHA aHaTOMIT NOPOXK-
HWHW 3y6a | KOpPeHEBUX KaHaNiB Ta HELOCTATHICTb BUAIZIEHOMO Yacy Ha NiKyBaHHA NaLjieHTa.

AHKeTyBaHHA BUABUIO, WO 6araTo NikapiB HeAOCTaTHLO iIHPOPMOBAHI CTOCOBHO NMPOBIAHUX HOBITHIX MaTepianis Ta
MeToAMK 06TypaLii nepdopaliii, WO MOXKe 3HUKYBATK yCniX NiKyBaHHA AAHOro yCKnaaHeHHsA. MaTepianom subopy
ONA 3aKpuTTa nepdopadii 87,8% cepes, ONUTAaHOrO KOHTUHrEHTY Nikapie ctaB «ProRoot MTA» (Dentsplay). Mpu ni-
KyBaHHA NOeAHaHOI nepdopaLii faHMM maTepianom Hamu Byna oTpMMmaHa NO3UTUBHA AUHAMIKA AK KNiHIYHMX, TaK i
PEHTreHOIOTYHMNX NOKA3HWKIB Y HaMbBMKYI Ta BigaaneHi TepmiHu.

Knrouosi cnoBa: nepdopalis, ycknagHeHHs eHA0A0HTUYHOrO NiKyBaHHSA, aHKeTyBaHHA, MTA.

PERFORATIONS AS AN ENDODONTIC COMPLICATION: STATISTICS AND TREATMENT METHODS

Nazarenko Z. Yu., Yushchenko Ya. O., Tkachenko I. M., Brailko N. M., Lyashenko L. I.

Abstract. Despite the continuous development of technology in modern dentistry, perforations of the hard tissues
of the tooth remain one of the most serious complications of primary and one of the main types of repeated endodontic
treatment. However, reliable data on the prevalence of this iatrogenic complication remain unknown. This is due to the
commercialization of dental services and the importance of the status, professionalism and authority of the modern
doctor in the eyes of the patient, which, in turn, negatively affects the quality of treatment.

The aim of our research was to study the prevalence and causes of complications in endodontic treatment, including
perforations, identification and practical application of the most effective treatment in the clinical case of combined
perforation with evaluation of the outcome in dynamics.

Almost 95% of endodontic practitioners have experienced perforations, so solving the problem of effective
treatment of this complication remains an important issue in modern endodontics.

According to our questionnaire of dentists, perforation, as a result of endodontic treatment, was 10.5% of all
complications. The lateral perforation of the root canal was observed in 53.8%, furcation perforation — in 29.3%,
perforation of the bottom of the tooth cavity —in 14.1%, perforation at the top of the root canal —in 2.0%, combined —
in 0, 8%. We identified the main causes of perforations, namely: lack of magnification, incorrect selection of tools and
methods of working with it, insufficient knowledge of the anatomy of the tooth cavity and root canals and lack of time
for patient treatment.

The survey showed that many physicians are not sufficiently informed about the latest advanced materials and
techniques of perforation obstruction, which may reduce the success of treatment of this complication. MTA ProRoot
(Dentsplay) became the material of choice for closing the perforation of 87.8% of the surveyed contingent of doctors.
In the treatment of combined perforation with this material, we obtained a positive dynamic of both clinical and
radiological indicators in the short and long term.

Key words: perforation, complications of endodontic treatment, questionnaire, MTA.
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