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Abstract

INTRODUCTION. Chronic periapical lesions are an outcome of pulpal necrosis that necessitates final treat-
ment. Although the traditional endodontic treatment is still the gold standard, the use of adjunctive interven-
tions based on oral medicine and conservative pharmacological approaches as potential modes of treatment
have been proposed.

MATERIALS AND METHODS. A prospective comparative study was performed on 180 patients with chronic
periapical lesions who were grouped as Group A (conventional endodontic therapy only, n = 60), Group B
(endodontic therapy plus systemic pharmacological intervention, n = 60) and Group C (conservative oral
management and delayed endodontic intervention, n = 60). The main outcomes were the level of healing
success, reduction of the size of the lesion, and the resolution of the symptoms measured at 3, 6, and
12 months. Secondary outcomes were pain scores, quality of life and treatment complications.

RESULTS. 12 months overall success rates were: Group A (83.3%), Group B (91.7%), Group C (45.0%),
p < 0.001. The lesion size reduction in terms of the mean was also 4.82+1.24 mm (Group A), 5.67+1.18 mm
(Group B) and 2.14+1.52 mm (Group C), p < 0.001. Total periapical healing Group A (76.7), Group B (85.0)
and Group C (33.3), p < 0.001. The Group B (4.2+ 1.8 days) and the Group C (12.6 +4.8 days) had significantly
shorter pain resolution times when compared to Group A (6.8 +2.4 days), p < 0.001. The highest level of pa-
tient satisfaction was obtained in Group B (8.64+1.12) in comparison to Group A (7.92+1.34) and Group C
(5.28+1.86), p = 0.001. Group A, 10.0%: Group B, 5.0%: Group C, 41.7%: treatment failure requiring surgical
intervention was found.

CONCLUSIONS. Endodontic therapy with systemic pharmacological intervention has better results com-
pared to endodontic therapy or conservative oral medicine treatment. The outcome of conservative pharma-
cological treatment without conclusive endodontic therapy is far worse and thus there is a need to treat the
infectious etiology to achieve success in treating periapical lesions.
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Pesiome

BBEOEHUE. XpoHnyeckune nepmannkasnbHble NopaxeHus ABASIOTCS CNeACTBMEM HEKPO3a NMySibMbl U TPeOyIoT
OKOHYaTENbHOro NevyeHns. HecMoTps Ha TO YTO TPAAULMOHHOE 3HA0A0HTMYECKOE NNeYeHE OCTaeTCs «30J10-
TbIM CTAHOAPTOM>», B KQUECTBE BO3MOXHbIX TEPANeBTUYECKUX NOAXOA0B NpeanaraeTcs NpUMeHeHe BCNo-
MoraTesfibHbIX BMeLlaTeNbCTB B paMKax OpasibHOM MeANLMHbI M KOHCEPBATUBHOM papmakoTepanum.
MATEPWAJIbl N METO/LbI. NpoBeaeHo NpocnekTMBHOE CpaBHUTENIbHOE uccneaoBaHme ¢ ydactnem 180 na-
LMEHTOB C XPOHNYECKUMN NepnanmkanbHbIMU NOPaXEHUIMN, pacnpeieneHHbX Ha TPy rpynnbl: rpynna A
(ToNbKO TPaANLMOHHAA 9HAOAOHTUYeCKas Tepanus, n = 60), rpynna B (sHAoQ0HTUYECKas Tepanus B coveTa-
HUK C cuctemHol dapmakonoruyeckon Tepanuein, n = 60) n rpynna C (koHCepBaTMBHOE OpasibHOE NleyeHne
C OTCPOYEHHbIM SHOOAOHTUYECKUM BMELLATENbCTBOM, N = 60). OCHOBHBIMU OLEHMBAEMbIMUY NapamMeTpamm
ABNANNCHL YPOBEHb 3aXMBJIEHUS, YMEHbLLEHME PAa3MePOB o4ara NopaxeHus 1 KynmpoBaHmne CUMMNTOMOB Ye-
pe3 3, 6 1 12 mecsaues. BTopuyHble nokasaTenu BKJOYaIN BbIPAXEHHOCTb 601EBOro CUHAPOMA, Ka4eCTBO
XN3HU N OCNNOXXKHEHUNA nNevYeHnd.

PE3YJIbTATHI. Yepes 12 mecsaues obuwime nokasaTtenun ycnexa coctaBunu: rpynna A — 83,3%, rpynna B -
91,7%, rpynna C — 45,0% (p < 0,001). CpegHee ymeHblLUeHME pa3MepoB o4vara nopaxeHus COCTaBMIIO
4,82+1,24 mm B rpynne A, 5,67+1,18 mm B rpynne B n 2,14+ 1,52 mm B rpynne C (p < 0,001). NMonHoe nepua-
nukanbHoOe 3axunsBneHve Habnwganocb y 76,7% naumeHTos rpynnbl A, 85,0% — rpynnsbl B n 33,3% — rpynnel C
(p < 0,001). Bpems kynupoBaHus 60n1eBoro cuHapoma 6bl10 4OCTOBEPHO MeHbLUEe B rpynne B (4,2+ 1,8 oHA)
n rpynne C (12,6 +4,8 oHs) no cpaBHeHuto ¢ rpynnoii A (6,8+2,4 aHs), p <0,001. HamBbiCLUNI ypOBEHb YA0B-
NeTBOPEHHOCTN NaLneHToB OTMeYeH B rpynne B (8,64 +1,12) no cpaBHeHuto ¢ rpynnoii A (7,92 +1,34) n rpyn-
non C (5,28+1,86), p = 0,001. YacToTa Heyaay neveHuns, NnoTpeboBaBLUMX XUPYPrn4eckoro BMeLLaTeIbCTBa,
coctaBuna: rpynna A — 10,0%, rpynna B — 5,0%, rpynna C — 41,7%.

BbIBOAbl. 9HooooHTMYEeCcKaa Tepanus B COYETaHUM C CUCTEMHOM dapMakoornyeckonm noanepXkkon ae-
MOHCTPUPYET 60nee BbICOKYIO 3DPEKTUBHOCTL MO CPABHEHUIO C N30IMPOBAHHOW SHAOAOHTUYECKOW Tepa-
nUen NNn KOHCEPBATMBHBLIM JieYeHeM MeTo4aMn opasnbHOM MeanumHel. KoHcepBaTuBHaa dapmakoTepa-
nusi 6€3 OKOHYaTeNbHOr0 9HAO0AOHTUYECKOr0 BMELLATENIbCTBA XapakTepu3yeTCs 3HAYUTENbHO XYALLMMU pe-
3ynsTatamu, YTO NoATBEPXAAeT HEOOXOAUMOCTb YCTPAHEHNS NHDEKLIMOHHOW STUONOMMN AN LOCTUXEHMUS
YCMELLHOro NeYeHnst nepranmkanbHbiX MOPaxXeHUA.

KnioueBble cnoBa: nepnanukasbHOE NopaxeHue, aHA0O0HTMYecKas Tepanus, opaabHas MeauumHa, aHTu-
OnoTHKMN, npoTmBoOBOCNannTeNibHble npenapaTtbl, UCXO4 NeHeHUd, nepunanmkanbHoe 3aXuBJieHne, ne4eHmne
KOPHEBbIX KaHa/10B

UHdopmauumsa o ctatbe: noctynuna — 19.10.2025; ncnpasnena — 20.12.2025; npuHarta — 24.12.2025
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLA0T 06 OTCYTCTBUN KOHPNNKTA UHTEPECOB.
BnarogapHocTu: ®rHaHCUPOBaHKE U MHAMBUAYaNbHbIE 61ArofapHOCTY ANS AeKNapUPOBaHUs OTCYTCTBYIOT.

Ana umtuposanuma: MNMatun M., JlaHranua A., Pagx M.B., KxypaHa Y., Arpasan P., Moxanatpa A., Mexta M.,
Makkag P.C. CpaBHUTENbHAA OLUEHKa nokasaTenen ycnexa 3HO0O0HTUYECKOM Tepanuu 1 BMellaTesnbCTB
B 0611acTn opanbHOM MeauUMHblI NPU NIeYEHNUN XPOHUYECKUX NepuanukanbHbiX NopaxeHun. SHA0AOHTUS
Today. 2026;24(1):166-175. https://doi.org/10.36377/ET-0173
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INTRODUCTION

Chronic periapical lesions are inflammation disea-
ses that occur in the periradicular tissues of the tooth
apices and are caused by the presence of the bacteria
that were initially embedded into the tooth necrot pulp
tissue [1]. These lesions are a huge burden in clinical
endodontics since they occur in about 5-10 percent of
teeth and are among the most frequent causes of tooth
loss among adults [2]. Chronic periapical pathology is
radiographically evident as periapical radiolucencies
and clinically, may be either asymptomatic or may be
accompanied by intermittent symptoms such as tender-
ness to percussion, mild discomfort, and swelling [3].

The pathogenesis of the chronic periapical lesions
is the combination of host-microbial interactions in
which the products and metabolites of bacteria of the
infected root canals stimulate the chronic inflammatory
response of the periapical tissues [4]. This is an inflam-
matory event, which is mediated by complex immuno-
logical cascades and cytokines, prostaglandins and
matrix metalloproteinases which eventually culminate in
bone resorption and the development of granulomatous
tissue/radicular cysts [5]. Chronic periapical infections
have a polymicrobial microbiology with obligate anae-
robes such as Porphyromonas endodontalis, Prevotella
species, Fusobacterium nucleatum, and Peptostrepto-
coccus species [6].

Traditional endodontic therapy that includes pulpec-
tomy, biomechanical preparation, chemomechanical
debridement, and three-dimensional obturation of the
root canal system is the conventional treatment option
of tooth with chronic periapical lesions [7]. The goals of
this intervention are to get rid of the infectious agent,
avoid reinfection, and provide an environment that
would allow periapical healing. The systematic review
and meta-analysis show a success rate of between 74
and 86 of primary endodontic treatment of periapical
lesion teeth [8]. But there is a group of cases, which
shows infiltrating infection or failure of treatment, which
requires a retreat treatment or surgery.

It has been demonstrated that adjunctive oral medi-
cine interventions, including systemic antibiotics and
anti-inflammatory medication, could improve the out-
comes of treatment in a number of ways: a decrease
of a bacterial load, regulation of inflammatory reac-
tions, the prevention of complications in the proce-
dure, and the stimulation of periapical healing [9]. The
most used antibiotics are amoxicillin, amoxicillin-cla-
vulanate, metronidazole, and azithromycin which have
been chosen according to their efficacy in endodontic
pathogens [10]. Corticosteroids and non-steroidal anti-
inflammatory drugs (NSAIDs) could also help to mitigate
the production of inflammatory mediators and prevent
post-operative symptoms.

It still is a controversial issue whether systemic an-
tibiotics are essential in standard endodontic thera-
py [11]. Guidelines usually prescribe antibiotics when
patients have systemic manifestation (fever, malaise,
lymphadenopathy) or spreading infection, but there
is no evident agreement on the use of antibiotics with
uncomplicated chronic periapical lesion [12]. Issues of
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antibiotic resistance, side effects and cost-effective-
ness require prudent use of antibiotics. Nevertheless,
the adjunctive antibiotic treatment might be applicable
to selected cases (extensive lesions), immunocompro-
mised patients, or anatomical considerations.

Another solution that has been considered is con-
servative oral medicine management which is followed
by delayed definitive endodontic therapy especially in
areas with limited resources or where a patient cannot
undergo endodontic therapy immediately [13]. It in-
volves the use of systemic antibiotics and anti-inflam-
matory drugs, which are used temporarily to manage
infection and symptoms before a final endodontic treat-
ment. Nevertheless, the effectiveness of this conserva-
tive methods and their long-term effect are not suffi-
ciently described.

There has been recent research into the compara-
tive effectiveness of various treatment modalities of
chronic periapical lesions. A systematic review con-
ducted by Segura-Egea et al. revealed that the treat-
ment protocols and methods of outcomes assessment
had a significant level of heterogeneity among the stu-
dies[14]. The majority of comparative studies performed
so far are concerned with technical differences in endo-
dontic care (use of instruments, irrigation regime, use of
intracanal agents) as opposed to comparative studies
of underlying philosophies of treatment [15]. There is
a scanty body of evidence that directly compares tradi-
tional endodontic treatment with any of the other endo-
dontic-pharmacological interventions or self-treatment
conservative oral care treatments.

Knowledge of the relative performance of these
modes of treatments has significant clinical, economic,
and population health consequences [16]. The evidence-
based guidance, resource allocation optimization, and
patient outcomes could be informed by the identification
of the best treatment strategies. Moreover, the descrip-
tion of the effectiveness of conservative pharmacological
management would serve as valuable information in the
case when the immediate endodontic intervention is not
possible [17].

Thus, the purpose of this scrutiny was to compare
the success rates and clinical outcome of conventional
endodontic treatment, combined endodontic treatment
and systemic pharmacological intervention in the treat-
ment of chronic periapical lesions compared to each
other, to determine the effectiveness of adjunctive phar-
macological interventions on healing parameters and
symptom resolution, to determine the feasibility of con-
servative oral medicine treatment as interim or alterna-
tive treatment of chronic periapical lesions, as well as de-
termine the factors that might be linked to the success or
failure of treatments in different intervention modalities.

MATERIALS AND METHODS

Study design and setting

This prospective, parallel-group, comparative clini-
cal trial was conducted at the Department of Conser-
vative Dentistry and Endodontics from March 2021 to
April 2023.
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Sample size determination

Sample size was calculated using G*Power soft-
ware version 3.1.9.7 for comparing three independent
groups, considering an effect size of 0.40 based on pilot
study data, alpha error of 0.05, and power of 90%. The
minimum required sample size was determined to be
51 participants per group. Accounting for 15% poten-
tial dropout rate, 60 participants were recruited for each
group, yielding a total sample of 180 patients.

Study population and allocation

The study population comprised 180 adult patients
presenting with single-rooted teeth exhibiting chronic
periapical lesions. Participants were allocated using
computer-generated randomization (1:1:1 ratio) into
three treatment groups:

Group A (Conventional Endodontic Therapy):
Standard root canal treatment without systemic medi-
cations (n = 60).

Group B (Combined Intervention): Root canal
treatment with adjunctive systemic antibiotics and anti-
inflammatory medications (n = 60).

Group C (Conservative Oral Medicine): Initial
pharmacological management with antibiotics and anti-
inflammatory drugs, delayed endodontic intervention
after 6 weeks (n = 60).

Allocation concealment was maintained using se-
quentially numbered, sealed, opaque envelopes opened
only after patient enrolment.

Inclusion criteria

1. Age 18-60 years.

2. Single-rooted permanent teeth (incisors, canines,
premolars) with chronic periapical lesions.

3. Radiographic periapical radiolucency >3 mm in
diameter.

4. Non-vital pulp confirmed by negative response to
electric pulp testing and cold testing.

5. Teeth restorable with adequate coronal structure.

6. No previous endodontic treatment.

7. Willingness to comply with treatment protocol and
follow-up.

Exclusion criteria

1. Systemic conditions affecting healing (uncon-
trolled diabetes mellitus, immunosuppressive disor-
ders).

2. Pregnancy or lactation.

3. Allergy to penicillin, cephalosporins, or NSAIDs.

4. Antibiotic use within previous 3 months.

5. Acute periapical abscess with systemic manifes-
tations.

6. Vertical root fractures or extensive external re-

sorption.

7. Teeth with inadequate periodontal support
(>4 mm bone loss).

8. Inability to achieve adequate isolation.

9. Multi-rooted teeth.

10. Previous endodontic treatment (retreatment

cases).

1659

Treatment protocols

Group A - Conventional Endodontic Therapy:

1. Single-visit or multiple-visit root canal treatment
based on clinical presentation.

2. Access cavity preparation under rubber dam iso-
lation.

3. Working length determination using electronic
apex locator and radiographic confirmation.

4. Cleaning and shaping using ProTaper Universal
rotary system to size F3.

5. Irrigation protocol: 2.5% sodium hypochlorite
(NaOCl) between instruments, final irrigation with 17%
EDTA followed by 2.5% NaOCI.

6. Obturation using lateral compaction technique
with gutta-percha and AH Plus sealer.

7. Coronal seal with composite resin restoration.

8. No systemic medications prescribed.

Group B — Combined Endodontic-Pharmacological
Intervention:

1. Identical endodontic protocol as Group A.

2. Adjunctive pharmacological regimen:

—amoxicillin 500 mg three times daily for 7 days (or
Azithromycin 500 mg once daily for 3 days if penicillin-
allergic);

— metronidazole 400 mg three times daily for 5 days;

— ibuprofen 400 mg three times daily for 5 days.

3. Medications initiated on day of endodontic treat-
ment.

Group C - Conservative Oral Medicine Manage-
ment:

1. Initial pharmacological management without im-
mediate endodontic intervention:

— amoxicillin-clavulanate 625mg three times daily for
7 days;

— metronidazole 400 mg three times daily for 7 days;

— diclofenac sodium 50 mg twice daily for 7 days.

2. Clinical and radiographic re-evaluation at 6 weeks.

3. Definitive endodontic therapy performed at 6 weeks
using protocol identical to Group A.

4. No systemic medications at time of delayed endo-
dontic treatment.

Outcome assessment

Clinical and radiographic evaluations were per-
formed by calibrated examiners (inter-examiner relia-
bility ¥« = 0.89) blinded to group allocation at baseline,
3-, 6-, and 12-months post-treatment.

Primary outcomes

Overall Success Rate: Composite outcome in-
cluding clinical success (absence of symptoms, no ten-
derness to percussion/palpation, no sinus tract) and
radiographic success (complete or substantial healing
of periapical lesion).

Periapical Healing: Assessed using Periapical In-
dex (PAI) scoring system and categorized as:

— complete healing: PAIl score reduction to 1-2;

— partial healing: PAI score reduction but remaining
at 3—-4;

— failure: No change or progression (PAl score > 4).
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Lesion Size Reduction: Measured on standardized
periapical radiographs using digital analysis software
(ImageJ), calculating maximum lesion diameter.

Secondary outcomes

Clinical parameters:

— pain: assessed using Visual Analog Scale (VAS,
0-10) at baseline, 24 hours, 48 hours, 7 days, and each
follow-up;

— tenderness to percussion and palpation;

— presence of sinus tract or swelling;

— tooth mobility (Miller’s classification).

Patient-reported outcomes:

— patient satisfaction: 10-point Likert scale;

— quality of life: Oral Health Impact Profile-14 (OHIP-14);

— treatment acceptability.

Adverse events:

— procedural complications;

— drug-related adverse effects;

— need for additional interventions.

Radiographic assessment

Standardized periapical radiographs were obtained
using paralleling technique with XCP positioning devic-
es and consistent exposure parameters. Digital radio-
graphs were analyzed using ImagedJ software version
1.53k. Periapical Index (PAI) scoring was performed ac-
cording to Orstavik criteria (1-5 scale). Two independ-
ent calibrated observers assessed all radiographs, with
disagreements resolved through consensus.

Statistical analysis

Data were analyzed using SPSS version 28.0 and R
software version 4.2.2. Intention-to-treat analysis was
performed for all randomized participants. Normality
was assessed using the Shapiro-Wilk test and Q-Q plots.

Continuous variables were expressed as mean * stand-
ard deviation and compared using one-way ANOVA with
post-hoc Tukey’s HSD test. Non-normally distributed
variables were compared using Kruskal-Wallis test with
post-hoc Dunn’s test. Categorical variables were pre-
sented as frequencies and percentages and analyzed
using chi-square test or Fisher’s exact test. Repeated
measures ANOVA was employed to assess temporal
changes within and between groups. Time-to-event
outcomes (pain resolution, healing achievement) were
analyzed using Kaplan-Meier survival analysis with log-
rank test. Binary logistic regression was performed to
identify independent predictors of treatment success.
Statistical significance was set at p < 0.05.

RESULTS
Participant flow and baseline characteristics

A total of 203 patients were screened, with 180 meet-
ing eligibility criteria and completing randomization.
Overall, 172 patients (95.6%) completed the 12-month
follow-up: Group A (58/60, 96.7%), Group B (59/60,
98.3%), Group C (55/60, 91.7%). Dropouts were due to
loss to follow-up (n = 5) and withdrawal of consent (n = 3).

Baseline characteristics were comparable across
groups. Mean age was 38.4+ 11.2 years overall (Group
A: 37.8+10.9, Group B: 38.6+11.4, Group C: 38.8+11.5,
p =0.891). Gender distribution showed 98 males (54.4%)
and 82 females (45.6%), with no significant difference
across groups (p = 0.742). Mean baseline lesion size
was 5.86+1.42 mm (Group A: 5.78+1.38 mm, Group B:
5.92+1.46 mm, Group C: 5.88+1.44 mm, p = 0.834).

Treatment success rates and periapical healing

Table 1 presents the primary outcome measures
including overall success rates and periapical healing
outcomes at 12 months.

Table 1. Treatment success rates and periapical healing outcomes at 12 months
Ta6nuua 1. MNokasatenm ycnewHoCTM JIe4eHUs U MCXoObl NepranmkanbHOro 3axueieHus yepes 12 mecsaues

Outcome parameter GroupA (n=58) | GroupB (n=59) | Group C (n=55) p-value*
Overall Success Rate, n (%) 50 (86.2) 54 (91.5) 25 (45.5) <0.001t
Clinical Success, n (%) 54 (93.1) 57 (96.6) 38(69.1) <0.001
Radiographic Success, n (%) 51(87.9) 55(93.2) 27 (49.1) <0.001
Periapical Healing Status:
Complete Healing, n (%) 44 (75.9) 50 (84.7) 18 (32.7) <0.001
Partial Healing, n (%) 7(12.1) 5(8.5) 9(16.4) <0.001
No Healing/Failure, n (%) 7(12.1) 4(6.8) 28 (50.9) <0.001
Mean PAI Score Reduction + SD 2.42+0.86 2.78+0.74 1.24+1.12 <0.001%
Mean Lesion Size Reduction (mm) + SD 4.82+1.24 5.67+£1.18 2.14+1.52 <0.001%
Percentage Lesion Reduction (%) = SD 83.4+18.6 95.8x12.4 36.4+28.6 <0.001%
Need for Surgical Intervention, n (%) 6(10.3) 3(5.1) 23 (41.8) <0.001
Tooth Extraction, n (%) 2(3.4) 2(3.4) 7(12.7) 0.046

Note: * Chi-square test or Fisher’s exact test unless otherwise indicated; T Primary outcome; # One-way ANOVA with post-hoc
Tukey’s test showing significant differences between all group pairs (p < 0.05 for Group Avs. B, p < 0.001 for Groups Aand B vs. C)
lMpumeyvaHue: * Kputepuin xm-keagpaT v TOYHbI kKpuTepuii Pullepa, eciv He yka3aHo MHOE; T MepBrYHaa KOHeYHas To4Ka;
¥ OgHogakTopHbI AncnepcnoHHbii aHanu3 (ANOVA) ¢ NOCT-XOK TECTOM TbiOKW, BbISBUBLUMM CTAaTUCTUYECKN 3HAYMMbIE pa3-
nnyna mexay sBcemu napamu rpynn (p < 0,05 gns rpynnel A no cpasHeHuto ¢ rpynnoii B; p < 0,001 gns rpynn A n B no cpaBHe-

Huto ¢ rpynnoi C)
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Kaplan-Meier analysis revealed significant differ-
ences in time to complete healing across groups (log-
rank x? = 42.38, p < 0.001), with median healing times
of 4.2 months (Group A), 3.6 months (Group B), and
healing not achieved in majority of Group C patients by
12 months.

Clinical parameters and symptom resolution

Table 2 demonstrates the comparison of clinical pa-
rameters and temporal patterns of symptom resolution
across treatment groups.

Treatment complications and adverse events
Table 3 presents treatment-related complications
and adverse events across the three groups.

Predictors of treatment success

Binary logistic regression analysis identified inde-
pendent predictors of overall treatment success:

1. Treatment modality Group B vs. Group C: OR = 14.82
(95% CI: 5.84-37.62), p < 0.001.

2. Treatment modality Group A vs. Group C: OR = 8.36
(95% CI: 3.52-19.87), p < 0.001.

3. Baseline lesion size <5 mm vs. 25 mm: OR = 3.24
(95% CI: 1.42-7.39), p = 0.005.

4. Age <40 years vs. 240 years: OR = 2.18 (95% CI:
1.04-4.57), p = 0.039.

5. Anterior teeth vs. posterior teeth: OR = 2.67 (95%
Cl: 1.21-5.89), p = 0.015.

Table 2. Clinical parameters and symptom resolution
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Economic considerations

Mean total treatment cost (including medications, pro-
cedures, and follow-up) was: Group A: $285+45, Group B:
$348+52, Group C: $524+128 (includes initial conserva-
tive management, delayed endodontic treatment, and
higher rate of additional interventions), p < 0.001.

DISCUSSION

This future comparative trial assessed three diffe-
rent management methods of chronic periapical lesions
showing significant variations in clinical results, healing
rates, as well as patient subjective outcome. Thisresearch
shows that endodontic therapy with adjunctive pharma-
cological intervention would give a better result than the
traditional endodontic therapy, whereas conservative oral
medicine management without prompt definitive endo-
dontic therapy would give a very poor outcome.

The total success rate of conventional endodontic
therapy (Group A), which is 86.2% in this research, is
consistent with the literature that gives success rates of
74-86% of primary endodontic treatment on teeth with
periapical lesions [1]. This coherence confirms that we
used a methodological approach and the results of the
control group were enough to compare them with pub-
lished standards. The prevalence rate indicates the ef-
fectiveness of the modern endodontic practice such as
rotary instrumentation, superior irrigation regimens and
better obturation systems in treating the infective etio-
logy of periapical pathology [2].

Tabnuua 2. KnuHnyeckure napameTpbl U AvHaMmnKa KynmpoBaHuUs CUMNTOMOB

Parameter Moo S0 | Mean<SD | | Meanssp | Pvalue’
Baseline Pain Score (VAS 0-10) 5.84+1.92 5.96+1.88 5.78+2.04 0.862
Pain Score at 24 hours 4.12+1.64 2.86+1.38 5.92+1.861 <0.001%
Pain Score at 48 hours 2.94+1.42 1.74£1.12 4.68+1.941 <0.001%
Pain Score at 7 days 0.86+0.94 0.42+0.68 2.84+1.62% <0.001%
Time to Pain Resolutio, n (days) 6.8+2.4 4.2+1.8 12.6+4.8§ <0.001F
Percussion Tenderness at 12 months, n (%) 3(5.2) 2(3.4) 17 (30.9) <0.001
Palpation Tenderness at 12 months, n (%) 4(6.9) 2(3.4) 14 (25.5) <0.001
Sinus Tract at 12 months, n (%) 1(1.7) 0(0.0) 8 (14.5) 0.001
Post-operative Flare-up, n (%) 8(13.8) 3(5.1) 18 (32.7) <0.001
Baseline OHIP-14 Score 18.6+5.4 19.2+5.8 18.4+5.6 0.726
OHIP-14 Score at 12 months 6.4+3.2 4.8+2.6 11.8+4.8 <0.001#
OHIP-14 Improvement 12.2+4.6 14.4+5.2 6.6+4.2 <0.001F
Patient Satisfactio, n Score (0-10) 7.92+1.34 8.64=1.12 5.28+1.86 <0.001%F

Note: * One-way ANOVA unless otherwise indicated; T Pain scores for Group C represent values during initial conservative
management phase (before delayed endodontic intervention); § Post-hoc Tukey’s test showed significant differences between
most group pairs; § Time to pain resolution in Group C calculated from delayed endodontic intervention; || Chi-square test;
1 Includes flare-ups during both conservative management and delayed endodontic phases

lMpumeyaHne: * OgHOMaKTOPHbIN ANCNEepPCUOoHHbI aHann3 (ANOVA), ecnu He yka3aHo uHoe; T MNokasatenn 601eBOro CUHAPO-
Ma B rpynne C oTpaxatoT 3Ha4eHMst B Nepuos NepBMYHOro KOHCEepPBaTMBHOIO BeAeHNs (00 OTCPOYEHHOrO 3HA0A0HTUYECKO-
ro BmewaTenbcTtsa); ¥ NMocT-xok TecT TbioKM BbISBU CTATUCTUYECKN 3HAYMMbIE Pasnnuunsa Mmexay 60MbWMHCTBOM nap rpyn;
§ Bpemsa no kynmposaHusa 6oneBoro cuHgpoma B rpynne C paccuymTbiBanoCb C MOMEHTA NPOBEAEHNSA OTCPOYEHHOI0 3HA0-
[IOHTUYECKOro BMewarenbcTBa; || Kputepuii xu-ksaapart; i BkiodeHbl ciyyan 060CTPEHNI Kak Ha aTane KOHCepBaTUBHOIO
JNle4eHuns, Tak 1 B NepMoL OTCPOYEHHOIO SHAOAOHTUYECKOIrO BMELLIATENBCTBA
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Table 3. Treatment complications and adverse events

Ta6nuua 3. OCNoXHEHUS NeYeHns U HexenaTebHble AB/IeHUA

Complication/Adverse event Groupnl-\(g/:r)= 58), GroupnB((S/S: 59), Groupnc(ls/:r)= 55), p-value*
Overall Complication Rate 12 (20.7) 18 (30.5) 34 (61.8) <0.001
Procedural Complications:
Instrument separation 1(1.7) 1(1.7) 2(3.6) 0.739
Perforation 0(0.0) 0(0.0) 1(1.8) 0.323¢1
Apical extrusion 2(3.4) 1(1.7) 3(5.5) 0.529t
Drug-Related Adverse Events: 0(0.0) 14 (23.7) 16 (29.1) <0.001
Gastrointestinal disturbances 0 9(15.3) 11 (20.0) 0.005
Allergic reactions (mild) 0 2(3.4) 2(3.6) 0.332¢t
Diarrhea 0 5(8.5) 7(12.7) 0.024
Nausea 0 4(6.8) 6(10.9) 0.056
Post-treatment Complications:
Persistent infection 4(6.9) 2(3.4) 18 (32.7) <0.001
Symptomatic recurrence 3(5.2) 1(1.7) 12 (21.8) <0.001
Progressive lesion enlargement 2(3.4) 1(1.7) 9(16.4) 0.005
Treatment Discontinuation Due to Adverse Events 0(0.0) 3(5.1) 5(9.1) 0.0651
Additional Treatment Required:
Endodontic retreatment 3(5.2) (3.4) 11 (20.0) 0.003
Surgical endodontics 6(10.3) (5.1) 23 (41.8) <0.001
Tooth extraction 2(3.4) 2(3.4) 7(12.7) 0.046

Note: * Chi-square test; T Fisher’s exact test

lNpumedanne: * Kputepuit xm-kBagpar; T TouHbIn kputepuin duiepa

The materially better success rate of 91.5% in
Group B (endodontic-pharmacological intervention)
means that the use of adjunctive systemic medications
has a meaningful clinical benefit. Although thisimprove-
ment of 5.3 percent is apparently small, this is a 38 per-
cent relative decrease in failure rate with conventional
therapy used alone. The improved results are probably
due to the work of synergistic mechanisms: endodontic
treatment will focus on the initial source of infection in
the root canal system, and systemic antibiotics will fo-
cus on the extraradicular infection and the decrease in
bacterial load in periapical tissues [3]. With an excellent
antiprolkaryotic effect against obligate anaerobes that
are the leading agents in endodontic infections, metro-
nidazole, which augments the spectrum of amoxicillin,
offers complete antimicrobial coverage [4].

The anti-inflammatory (ibuprofen) of Group B possi-
bly enhanced better results via several different mecha-
nisms other than symptom management [5]. NSAIDs
prevent the activity of enzymes of cyclooxygenase,
blocking the production of prostaglandins and alter-
ing the course of the inflammatory process. It is pos-
sible that this inflammatory suppression can save the
architecture of the periapical bone, decrease activity
in osteoclastic cells, and cause more favorable condi-
tions of healing. The tangible benefit of adjunctive anti-
inflammatory therapy to patients is demonstrated by
the significantly shorter pain resolution time in Group B
(4.218 days) than in Group A (6.82.4 days).

dHdodoHmus
————TLT

The objective radiographic data of Group B (re-
duced lesion size by a significant margin of 95.8 12.4%
vs. Group A 83.4 18.6% of the lesion area) support the
positive impact of the combination intervention. The
near full remission of lesions in Group B predicts that
a pharmacological adjunctive therapy can support
the more thorough periapical bone regeneration. Re-
search has shown that residual peri apical inflamma-
tion may be present despite technically satisfactory
endodontic treatment, and this may limit healing [6].
Systemic drugs can be used to address this residual
inflammation better.

These results (dramatically poor in Group C: con-
servative oral medicine management with delayed en-
dodontic intervention) highlight an essential principle of
the endodontic treatment: the definitive treatment of the
infectious source in the root canal system [7]. Antibio-
tics are only able to temporarily suppress the popula-
tion of bacteria and control the symptoms, but without
controlling the sources with endodontic debridgement
and obturation, infections always come back. The suc-
cess rate of 45.5 percent of Group C, which is less than
50 percent of Groups A and B, shows that pharmaco-
logical treatment is not sufficient in the treatment of
chronic periapical lesions.

Group C shows a high level of failure to treat (50.9)
and surgical operation (41.8) which are the outcomes
of failure to administer decisive treatment. The bacte-
rial populations were probably adapted, biofilms deve-
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loped, and periapical destruction might have occurred
even with the antibiotic treatment during the 6-week
conservative management period [8]. The biological
environment might be unfavorable to healing by the
time delayed endodontic treatment was given than with
immediate endodontic treatment. The implications of
this finding to clinical practice and resource allocation
are significant since the conservative and cost-saving
measures aimed at postponing costs or the complexity
of treatment eventually caused an increase in failures
and the necessity to undergo costly surgical operations.

The fact that the complication rate was much higher
in Group C (61.8) should be taken seriously. In addition
to the anticipated increased prevalence of persistent
infection and relapse of treatment, this group had an
increase in post-operative flare-ups (32.7% vs. 13.8%
in Group A and 5.1% in Group B, respectively). Such
exacerbations can be caused by the pressure of selec-
tion of bacteria during the course of antibiotics, which
causes more virulent or resistant colonies. Moreover,
untimely treatment could have provided more tissue to
be exposed to the infection, and this is more likely to
lead to complications in the future during endodontic
therapy [9].

In Group B, the adverse events were drug related
in 23.7 percent and 29.1 percent of Group C patients,
mostly mild gastrointestinal events. Although these
undesirable events were typically self-limiting and did
not affect the treatment outcomes, they are significant
factors to be considered during the benefit-risk analy-
sis. The wise use of antibiotics should be based on the
therapeutic value versus the side effects, the issue of
antimicrobial resistance and expenditure of healthcare
funds [10]. These two facts indicate that, in the case of
teeth with chronic periapical lesions, the advantages
of adjunctive antibiotics over these issues are even
stronger in Group B. Nevertheless, the unfavorable
results of antibiotic therapy in Group C prove that an-
tibiotic treatment cannot be a replacement of the final
endodontic therapy.

The data on the quality of life, assessed with the
means of OHIP-14 showed significant improvement
in Group B (14.4+5.2 points), as opposed to Group A
(12.2+4.6 points) and Group C (6.6+4.2 points). This
patient outcome validates the fact that the clinical and
radiographic benefits are translated into meaningful
improvements in the daily functioning and wellbeing of
the patients. The increased patient satisfaction rates in
Group B (8.64+1.12) present the level of appreciation
by the patients towards the promptness in symptom
solving and the overall outcomes [11].

Economic analysis also showed some curious pa-
radox, whereby Group B was incurring greater initial
treatment costs in terms of amounts (348 vs. 285 for
Group A) in terms of amount of duetomedication, but
Group C experienced the highest total costs (524) al-
though initial conservative management was less ex-
pensive. The failure rate of Group C was very high which
required further interventions such as retreatment,
surgical endodontics, and extractions which increased
total spending. This observation proves that the cost
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savings caused by conservative management at the
very beginning are compensated by the costs incurred
downstream brought about by failure to treat [12].

The value of the identification of the baseline lesion
size, patient age, and the location of the tooth deter-
mining the success of the treatment is based on the
prognostic information. Big lesions (= 5mm) had a lower
probability of healing, which may reflect a higher tissue
destruction, higher bacterial load, or possibly a cystic
conversion [13]. Better results were observed in youn-
ger patients (<40 years), which is probably attributed to
the increased capacity to heal and immune response.
A higher success rate was observed with anterior teeth
as compared to the posterior teeth which may be as-
sociated with easier anatomy, easier access and lower
occlusal pressure [14].

There are a number of limitations that should be con-
sidered. The research did notinclude multi-rooted teeth
which are prone to generalization to the molars which
comprise a big percentage of teeth which are subjec-
ted to endodontic treatment. The 12 months follow up
though significant, might not be effective in reflecting
long term outcomes as some failures are not exhibited
until a few years [15]. The ethical reason why the study
design lacked a placebo-controlled arm, was that it
would have made it impossible to evaluate the placebo
effects. The type of antibiotic and anti-inflammatory
regimens that have been used is just one of several pos-
sible protocols; alternate medication options, dosages,
or respective durations may have varied outcomes.
Also, the article failed to determine the behavior of an-
timicrobial resistance, which is of great concern in light
of the contemporary issues regarding the stewardship
of antibiotics [16].

The future studies are aimed at long-term studies
(3-5 years) to evaluate sustained results, microbio-
logical examination such as antimicrobial resistance
profiling, exploration of alternative pharmacological
regimens, research of biomarkers, to determine the
patients who are most inclined to respond to adjunctive
medications, cost-effectiveness studies, both at the so-
cietal and healthcare system level, and special popula-
tions such as immunocompromised patients [17-20].

CONCLUSION

The prospective comparative study proves that the
endodontic therapy in conjunction with adjunctive sys-
temic pharmacological intervention yields better clini-
cal and radiographic results than endodontic therapy
in the context of chronic periapical lesions alone. The
integrated strategy generates increased success rates
(91.5% vs. 86.2%), lesion size reduction, quicker symp-
toms improvement, and increased patient satisfaction
and life quality. Such advantages seem to far surpass
the slight growth in treatment expenses and acceptable
adverse event profile.

More importantly, there is a significantly lower level
of success in conservative oral medicine management
with delayed endodontic interventions as compared to
immediate endodontic techniques, with success rates
that are half as high. The high failure rate, rising surgical
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intervention requirement and finally the economic cost
of the conservative management highlight the principal
rule that conclusive treatment that removes the infec-
tious source is crucial in the management of periapical
lesions. Antibiotics and anti-inflammatory drugs, al-
though useful as helper drugs, cannot replace proper
endodontic treatment.

The clinical implications of these results are as fol-
lows: in the endodontic treatment of teeth with chro-
nic periapical lesions, adjunctive systemic antibiotics
(amoxicillin plus metronidazole) and anti-inflammatory
drugs (NSAIDs) should be considered on a regular ba-
sis, indefinite endodontic treatment of these lesions
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