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Abstract

AIM. The aim of the study was to evaluate the effectiveness of the modified method of treating chronic pulpitis
taking into account unfavorable outcomes from the standpoint of evidence-based medicine.

MATERIALS AND METHODS. Were examined 126 patients aged 20 to 60 years with a confirmed diagnosis of
chronic fibrous pulpitis (K04.03) using evidence-based medicine criteria (ARR, RRR, NNT, OR) to evaluate the
effectiveness of treating chronic pulpitis using a modified method developed by the authors in comparison with
the standard treatment method. These were calculated based on outcome indicators: the primary endpoint was
tooth extraction, the secondary endpoint was retreatment of endodontic therapy, and the surrogate endpoint was
the presence of radiographic changes in the absence of clinical signs. Post-hoc comparisons were performed
using the Pearson x? test with Holm’s correction. Differences were considered statistically significant at p < 0.05.
RESULTS. With the modified treatment method, no cases of tooth extraction were detected (x* = 5.87, df = 1,
p = 0.015), the absolute risk reduction (ARR) was 4.9%, and the number of teeth that need to be treated to
prevent 1 tooth extraction — NNT = 20. A shift from 1 OR value to the left determines a significant positive
dynamic of the risk of tooth extraction in the modified treatment group. The results of the comparison for
the secondary endpoint showed that the percentage of complications with the modified treatment method is
three times lower than with the standard one: 2.5% versus 7.3%, respectively (x> = 2.56, df= 1, p = 0.109). The
difference in the frequency of this complication (ARR) is 4.8%, and the number of teeth that need to be treated
to prevent 1 repeated endodontic treatment is 21 cases (NNT = 20). A leftward shift of the OR value from 1
indicates a moderate decrease in the risk of endodontic retreatment in the study group. A surrogate assess-
ment revealed that the percentage of radiographic changes observed with the new treatment method was in
three times lower than with standard treatment: 1.7% versus 4.9%, respectively (x> = 1.69, df = 1, p = 0.194).
The difference in these proportions (ARR) was 3.2%, and the number of teeth needed to treat to prevent one
case of radiographic changes (NNT) was 31. A leftward shift of the OR value from 1 indicates that has been
identified a tendency to decrease risk of occurrence the radiographic changes in the study group.
CONCLUSIONS. The obtained data indicate the clinical prospects of the modified treatment method and need
for further research with an expanded sample.
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Pe3iome

LLEJIb. OueHnTb 9¢dpHEKTUBHOCTb NPEANOXEHHOr0 aBTOPaMn MOANPULMPOBAHHOIO METOAA JIEHEHUSI XPOHM-
4eCKOro nynbnMTa c y4eTOM HeBGNaronpuATHbIX UCXOA0B C MO3ULMN A0Ka3aTeNbHOM MeANLVHbI.
MATEPUAJbI U METOAbI. Ans oueHkn 3pPEKTUBHOCTN NEYEHUS XPOHNUYECKOTO NMyNbnnTa pasdpabdoTaHHbIM
aBTopamMu MoanduuMpoBaHHbIM CNOCO60M B CPABHEHUM CO CTaHOAPTHBIM METOOOM nedeHus obcneno-
BaHO 126 naumeHToB B BOo3pacTte oT 20 o 60 neTt ¢ noaATBEPXAEHHBIM ANArHO30M «XPOHUYECKUIA NYNbANT»
(K04.03) c npuMmeHeHneM kputepues gokasaTtenbHon meauumHel (CAP, COP, Y3HJ1, OLL), koTopble paccuu-
TbIBAJIUCb MO NMOKa3aTensiM UCXOAO0B: NepBUYHAsA KOHEYHas Touyka — yaaneHue 3yba, BTOPUYHAsS KOHeYHas
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TOYKa — NOBTOPHOE 9HAO0O0HTUYECKOE Jie4eHne, cypporaTtHas — HaJinyme peHTreHoIorM4ecknx U3MeHeHun
Npu OTCYTCTBUWN KITIMHNYECKNX MPU3HAKOB. ANOCTEPUOPHbBIE CPABHEHWS BbIMOJHAINC C MOMOLLLIO KPUTEPUS
x2-Mupcona ¢ nonpasko Xonma. Paznmuumsa cumtanmcb CTatucTUYecKn aHaymmMbiMm npu p < 0,05.
PE3YJIbTATbI. Mpu moanduunpoBaHHOM cnocobe nevyeHns He BbISIBJIEHO HM OHOr0 cnyyas yaaneHus 3yba
(x? = 5,87, df = 1, p = 0,015), cHmxeHue abconoTHoro pucka (CAP) — 4,9%, a uncno 3y6oB, KOTOPbIX HE06-
XOAMMO MPOJIeYnTb, YTOObI NpeaoTBpaTuTb 1 ynaneHue 3yba — Y3HJ1 = 20. CmeweHme ot 1 3HaveHns OLL
BNIEBO ONpenensieT CyLeCTBEeHHYIO NONIOXNTENbHYIO AMHAMUKY pUcka yaaneHus 3yba B rpynne moanduum-
poBaHHOro cnocoba nevyeHus. Pe3ynbratbl CPaBHEHUS MO BTOPUYHOW KOHEYHOM TOYKE mokasanu, 4To npo-
LLEHT OCNIOXHEHUI Npn MoandULMPOBaHHOM cnocobe evYeHns B TpU pasa MeHblLUe, HEM NPU CTaHOaPTHOM:
2,5% npoTue 7,3%, CoOTBETCTBEHHO (X° = 2,56, df= 1, p = 0,109). Pa3Hunua 4acTtoThl 3TOro ocnoxHeHus (CAP)
cocTaBnsieT 4,8%, a uncno 3y60B, KOTOPbIX HEOOXOANMO NMPOSEeYNTb, HTOOLI NPeaoTBPaTUTL 1 MOBTOPHOE 3H-
LoaoHTM4eckoe nedeHune coctasnset 21 cnydan (H3HJ1=20). CmeleHmne 3HaveHus OLL ot 1 BneBo o3HavaeT
CPEenHIoO AMHAMMKY CHUXEHUSI pUcKa NOBTOPHOIO 3HOO0AOHTMYECKOro Jle4eHUss B OCHOBHOW rpynne. Mpu
NPOBELEHMN OLLEHKM MO CYPPOraTHOM TOUKE BbISIBIEHO, YTO MPOLEHT HANNMYNS PEHTTEHONOIMYECKUX NBMEHE-
HUI NPU NPUMEHEHNM HOBOIO cnocoba fieyeHuns B TpM pa3a MeHbLUE, YEM NPU CTaHOapPTHOM nedenunn: 1,7%
npoTtus 4,9%, cooTBeTcTBEHHO (X2 = 1,69, df = 1, p = 0,194). PasHnua atux gonen (CAP) coctasnset 3,2%,
a ymcno 3y60oB, KOTOPbLIX HEOOXOAMMO MPONEYNTb, 4TOObLI NPeaoTBpaTUTb 1 cnyyall PeHTreHoIorN4YecKnx
nameHeHuin Y3HJ1 = 31. Cmewenme ot 1 3HaveHunsa OLL BneBo o3Ha4aeT, YTO BbiAB/IEHA TEHAEHLINA K CHUXE-
HUIO pUCcKka BOSHUKHOBEHWNS PEHTIeHOJIOMMYECKUX MBMEHEHNI B OCHOBHOW rpynne.

BbIBOAbI. NMonyyeHHble AaHHble CBUOETENbCTBYIOT O KJIMHUYECKOMN NEPCNEKTUBHOCTN MOANDULMPOBAHHOIO
MeToAa NevyeHns 1 HeoOXoAMMOCTUN dalbHeNLWnX UCCNeaoBaHnii C pacLUMPeEHNEM BbIOOPKU.

KnioueBble cnoBa: NynbNuT, le4eHne, SHA0O0HTUS, Aoka3aTeNlbHas MeanunHa

UHdopmauumsa o ctatbe: noctynuna — 01.02.2026; ncnpasneHa — 14.03.2026; npunsata — 28.03.2026
KoH$AUKT nHTepecoB: ABTOPLI cCO0OLLa0T 06 OTCYTCTBUN KOHPNNKTA UHTEPECOB.

BnarogapHocTu: ®rHaHCUpOBaHWE U MHAMBUAYaNbHbIE 61AroAapHOCTY AN AEKapUPOBaHUS OTCYTCTBYIOT.

Ana untuposanusa: KopyarnHa M.C., MoctHukoB M.A., Kyapswos [.H., AnéknHa M.M., Aky6osa 3.X. OueHka
3P DEKTUBHOCTN MOSNDULMPOBAHHOIO METOAA IEHEHNSA XPOHMYECKOr0 NMyNbnMTa C NO3uUmMn AokasaTtesib-
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INTRODUCTION

According to current scientific evidence, the search
for rational approaches to the treatment of complica-
ted forms of dental caries remains a priority in modern
dentistry; however, the rate of unfavorable outcomes
continues to be considerable [1; 2]. Inadequate ma-
nagement of this pathology, particularly chronic pulpi-
tis, frequently results in the need for retreatment, which
is technically more complex and financially demanding,
or in premature tooth extraction [3; 4].

According to the clinical guidelines for the diagnosis
“Diseases of the dental pulp” published by the Russian
Dental Association on August 2, 2018, delayed treatment
of pulpitis leads to the progression of pathological pro-
cesses in the periodontium and, consequently, to tooth
loss. This, in turn, contributes to the development of se-
condary dental arch deformities and temporomandibu-
lar joint disorders. Pulp diseases have a direct impact on
patients’ overall health status and quality of life [5].

It has previously been reported that the challenges
in treating chronic pulpitis are associated both with the
variability of root canal anatomy and with limitations at
different stages of treatment, including a restricted abi-
lity to achieve adequate endodontic access, insufficient
mechanical cleaning and disinfection of root canals, and
inadequate obturation with filling materials [6]. Accor-
ding to Poleshchuk et al., the complex anatomy and topo-
graphical variability of the root canal system significantly
restrict treatment predictability, even in the hands of ex-
perienced clinicians [7]. Moiseev et al. emphasize that
insufficient access cavity preparation and limited visibility
of the pulp chamber complicate endodontic instrumen-
tation and increase the risk of instrument fracture [8].

Arora et al. concluded that violations of instrumentation
protocols and inadequate irrigation lead to apical extru-
sion of infected debris, particularly when using rotary
instruments, thereby initiating or exacerbating inflam-
matory processes [9]. In a retrospective study by Adam-
chik et al. evaluating endodontic treatment quality, it was
demonstrated that complications are most frequently
associated with incomplete root canal obturation [10].

Thus, itis essential for practicing clinicians to ensure
strict adherence to endodontic treatment protocols in
order to reduce the risk of complications and preserve
patient oral health, given that pulp diseases have a di-
rect impact on both general health status and quality of
life [11]. However, data from the specialized literature in-
dicate a relatively low effectiveness of conventional en-
dodontic approaches in the treatment of pulpitis, with
reported post-treatment complication rates ranging
from 32% to 50% [12]. The above findings highlight the
relevance of developing a modified treatment approach
for complicated forms of dental caries.

AIM

The aim of the study was to evaluate the effective-
ness of the authors’ proposed modified method for the
treatment of chronic pulpitis, taking into account unfa-
vorable outcomes from the perspective of evidence-
based medicine.

MATERIALS AND METHODS

The effectiveness of the treatment of chronic pul-
pitis using the authors’ modified technique, in com-
parison with the standard treatment method, was as-
sessed according to evidence-based medicine pa-
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rameters, specifically negative outcomes (primary and
surrogate endpoints). A total of 126 patients aged 20 to
60 years with a confirmed diagnosis of chronic pulpitis
(K04.03) were examined and randomly allocated using
the sealed envelope method into two groups: Group | —
42 patients (n = 82 teeth), treated using the standard
method; Group Il — 84 patients (n = 118 teeth), treated
using the modified approach.

No statistically significant differences were found
between the groups in terms of age, sex, or number of
root canals (p > 0.05); therefore, the groups were con-
sidered representative and comparable.

Inclusion criteria comprised: age between 20 and
60 years, absence of concomitant systemic pathology,
confirmed diagnosis of chronic pulpitis (K04.03), and
signed informed consent for participation. Exclusion
criteria included: other forms of endodontic pathology,
tooth extraction for prosthodontic indications, internal
or external root resorption, teeth with incomplete root
formation, presence of severe systemic disease, and
patient refusal to participate in the study.

The standard treatment protocol applied in Group |
(n =82 teeth) included local anesthesia, isolation of
the operative field using a rubber dam, carious lesion
removal and endodontic access cavity preparation, ini-
tial canal negotiation and glide path creation, working
length determination using a digital apex locator, me-
chanical preparation of root canals using a rotary Pro-
Taper Universal system (Dentsply Sirona), and irrigation
with 3% sodium hypochlorite solution. Final irrigation
for smear layer removal was performed using 17% EDTA
solution. Root canals were dried with paper points and
obturated using the vertical condensation technique
with thermoplastic gutta-percha and an epoxy resin—
based sealer, followed by radiographic control and
post-endodontic restoration of the tooth.

Treatment of patients in Group Il (n=118) was per-
formed using the authors’ modified protocol (Russian
Patent No. 2771916, dated 13.05.2022), which included
the combined use of ultrasound and a diode laser applied
at each irrigation stage to activate antiseptic solutions.

Low-frequency ultrasound (VDW Ultra, VDW, Germa-
ny) was used with the following parameters: oscillation
frequency of 28 kHz and exposure time of 30-60 se-
conds. The final stage of canal disinfection involved la-
ser activation using a Doctor Smile Wiser diode laser
(Italy) with a wavelength of 980 nm in a nanosecond
pulsed mode, average output power of 1.2 W, and pulse
duration of 200 ns, delivered via a 200 um optical fiber.

The application protocol was as follows: root ca-
nal irrigation with 3% sodium hypochlorite solution,

followed by insertion of the fiber tip 1 mm short of the
working length. The insertion depth was standardized
using a silicone stop. Laser activation was performed
with reciprocating and rotational movements of the fiber
tip in three cycles of 5 seconds, with a 100 ns interval
between pulses. The canal was then dried using paper
points and obturated using a custom-developed instru-
ment (Russian utility model patent “Endodontic instru-
ment for sealer delivery into the root canal”, No. 208382
dated 16.12.2021), individually fabricated to match the
canal size and taper for each patient. Root canal obtura-
tion was completed using vertical condensation of ther-
moplasticized gutta-percha with an epoxy resin-based
sealer, followed by post-endodontic restoration.

When comparing the two treatment approaches
using evidence-based medicine principles, the follo-
wing outcomes were assessed: primary endpoint —
tooth extraction; secondary endpoint — retreatment;
surrogate endpoint — presence of radiographic chan-
ges in the absence of clinical symptoms. For each
complication, a clinical question was formulated ac-
cording to the PICO framework, and contingency ta-
bles were constructed.

Statistical analysis was performed using IBM SPSS
Statistics v.24. Comparison of proportional data in mul-
ti-field contingency tables was conducted using Pear-
son’s chi-square test (x3). Post hoc comparisons were
performed using Pearson’s chi-square test with Holm
correction. Differences were considered statistically
significant at p < 0.05. Evaluation of the effectiveness
of the modified treatment compared with the standard
protocol was performed by calculating evidence-based
medicine indicators (absolute risk reduction, relative
risk reduction, number needed to treat, and odds ratio)
based on outcome measures, including primary, se-
condary, and surrogate endpoints.

RESULTS

The effectiveness of endodontic treatment of chronic
pulpitis in patient groups managed using the standard
method and the modified technique was evaluated based
on the occurrence of adverse outcomes observed in the
long-term follow-up period, 12 months after treatment.
The frequency of complications (primary and secondary
endpoints, as well as surrogate endpoints) in the study
groups is presented in Table 1.

When comparing the modified and standard treat-
ment methods for chronic fibrous pulpitis, a contingen-
cy table was constructed for both patient groups with
respect to the primary endpoint — tooth extraction. The
corresponding data are presented in Table 2.

Table 1. Complication rates in study groups (end and surrogate points)
Ta6nuuya 1. HacToTa OCNOXHEHWI B rpynnax nccnenoBaHns (KOHEYHbIE U CYPPOraTHbIe TOUKM)

Primary and secondary endpoints Surrogate endpoints
Endpoints of evidence-based medicine Primary Secondary | Presence of radiographic
endpoint — tooth | endpoint — endodontic| changes in the absence
extraction retreatment of clinical signs
Group | — Standard treatment method (42 patients, 82 teeth) 4 (4.9%) 6 (7.3%) 4(4.9)
Group Il - Modified treatment method (84 patients, 118 teeth) 0(0.0%) 3(2.5%) 2(1.7%)
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Table 2. Efficacy of treatment of chronic pulpitis
for the primary endpoint — tooth extraction

Ta6nuua 2. 3OPeKTUBHOCTb NleHeHUs
XPOHNYECKOro pmnbPO3HOro NynbNuTa
Nno NepPBMYHON KOHEYHOW TOYKE — yaaneHme 3yda

Treatment effectiveness indicators:
N h . Value
primary endpoint — tooth extraction
Incidence of the outcome in the modified treatment
: ; 0of 118
group (in units)
Incidence of the outcome in the standard treatment
: ; 4 0f 82
group (in units)
Complication rate in Group Il (as a proportion) 0.00
Complication rate in Group | (as a proportion) 0.049
Absolute risk reduction (ARR) (as a proportion) 0.049
Relative risk reduction (RRR) (as a proportion) 1.000
Number needed to treat (NNT) 20
Odds ratio (OR) 0.000
Chi-square (x?) 5.87
Probability (p-value) 0.015

Table 3. Efficacy of treatment of chronic pulpitis
according to the secondary endpoint — endodontic
retreatment

Ta6nuuya 3. 3PPeKTUBHOCTb NeveHns
XPOHUYECKOro GubpPOo3HOro nysbnuTa

Mo BTOPUYHOWN KOHEYHOW TOYKE — NPOBeAeHNe
NMOBTOPHOI0 3HAO00HTUYECKOr O JlIe4YeHNs

Effectiveness indicators: Value
secondary endpoint — endodontic retreatment
Incidence of the outcome in the modified root canal

. ) 30f 118

treatment group (in units)
Incidence of the outcome in the standard treatment

: ; 6 of 82
group (in units)
Complication rate in Group Il (as a proportion) 0.025
Complication rate in Group | (as a proportion) 0.073
Absolute risk reduction (ARR) (as a proportion) 0.048
Relative risk reduction (RRR) (as a proportion) 0.653
Number needed to treat (NNT) 20
QOdds ratio (OR) 0.330
Chi-square (x?) 2.56
Probability (p-value) 0.109

From Table 2 it follows that in the modified treatment
group no cases of tooth extraction were observed (0%),
whereas in the standard treatment group this outcome
occurred in 4 out of 82 cases (4.9%) (x*=5.87, df=1,
p = 0.015). The absolute risk reduction (ARR) was 4.9%,
and the number needed to treat (NNT) to prevent one
tooth extraction was 20. The odds ratio (OR) for the new
treatment approach was 0.000. The deviation of the OR
from unity towards zero indicates a significant reduc-
tion in the risk of tooth extraction in the modified treat-
ment group.

The results of comparing the modified and standard
treatment methods for chronic pulpitis with respect to
the secondary endpoint — retreatment of endodontic
therapy — are presented in Table 3.

551

Table 4. The effectiveness of treatment of chronic
pulpitis based on the presence of radiographic changes

Ta6bnuua 4. 3PDEKTUBHOCTD JIEeHEHNS
XPOHMYECKOro NynbnmMTa N0 NoKasaTesnto
HaNM4Yne PEHTFEHONOMNYECKNX USMEHEHWNTA

Treatment effectiveness indicators:
N h . Value
primary endpoint — tooth extraction
Incidence of the outcome in the modified root canal
! ) 0of 118
treatment group (in units)
Incidence of the outcome in the standard treatment
: ) 20f82
group (in units)
Complication rate in Group Il (as a proportion) 0.017
Complication rate in Group | (as a proportion) 0.049
Absolute risk reduction (ARR) (as a proportion) 0.032
Relative risk reduction (RRR) (as a proportion) 0.653
Number needed to treat (NNT) 31
QOdds ratio (OR) 0.336
Chi-square (x?) 1.69
Probability (p-value) 0.194

Table 3 shows that the complication rate in Group I
was three times lower than in the standard treatment
group: 2.5% versus 7.3%, respectively (x2=2.56, df=1,
p =0.109). The absolute risk reduction (ARR) for this out-
come was 4.8%, and the number needed to treat (NNT)
to prevent one case of endodontic retreatment was 21
(NNT = 20). The odds ratio (OR) for the use of the modified
treatment was 0.330. The shift of the OR value away from
unity towards the left indicates a moderate reduction in
the risk of endodontic retreatment in the main group.

The surrogate endpoint — presence of radiographic
changes in periapical tissues in the absence of clinical
symptoms —was also evaluated. The treatment outcomes
using the modified root canal therapy method compared
with the standard approach are presented in Table 4.

From Table 4 it can be concluded that the incidence of
radiographic changes in Group Il was three times lower
than in Group | under standard treatment: 1.7% versus
4.9%, respectively (x2=1.69, df =1, p =0.194). The ab-
sence of statistically significant differences for the sur-
rogate endpoint indicates that the proposed modified
method may be considered a competitive treatment op-
tion relative to the standard approach.

The absolute risk reduction (ARR) for this outcome
was 3.2%, and the number needed to treat (NNT) to pre-
vent one case of radiographic changes was 31. The odds
ratio (OR) for the modified treatment was 0.336. The
shift of the OR away from unity towards the left indicates
a trend toward a reduced risk of radiographic changes
in the main group.

DISCUSSION

The results of the comparative analysis of adverse
outcomes in the treatment of chronic fibrous pulpi-
tis from the perspective of evidence-based medicine,
based on the primary endpoint — endodontic retreat-
ment — did not reveal statistically significant differences
between the groups, thereby confirming the competi-
tiveness of the proposed treatment method.
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It should also be noted that comparison between
patients treated with the modified technique and those
treated using the standard protocol demonstrated
statistically significant differences for the secondary
endpoint (x2=20.5, p=0.015). In the modified treat-
ment group (Group 1), no cases of tooth extraction
were recorded, whereas in the standard treatment
group (Group |), tooth loss occurred in 4 out of 82 ca-
ses (4.9%).

The treatment effectiveness indicator — number
needed to treat (NNT), representing the number of
teeth that must be treated to prevent one extraction -
was 20, and may serve as a reference parameter for
future research.
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