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Abstract

INTRODUCTION. Endodontic-periodontal combined lesions are complicated clinical cases with prognoses
that vary in their predictability with regard to the underlying etiology and involvement. The interdependence
between lesion classification and outcome of treatment is yet to be fully defined.

MATERIALS AND METHODS. 165 teeth with endodontic-periodontal lesions were used in a prospective co-
hort study (Group A primary endodontic lesions with secondary periodontal involvement, n = 55), Group B
primary periodontal lesions with secondary endodontic involvement, n = 55) and Group C true combined le-
sions, n=55). Every tooth was subjected to the right endodontic and periodontal treatment. Clinical outcomes
such as probing pocket depth (PPD), clinical attachment level (CAL), tooth mobility, as well as periapical index
after 3, 6, 12 months were evaluated. Success with the treatment, survival of the teeth, and patient-reported
outcomes were assessed.

RESULTS. The general success rate of treatment was 73.3 and the differences between the groups were
significant: Group A (89.1%), Group B (69.1%), Group C (61.8%), p<0.001. Groups A showed better results
with 4.82 plus or minus 1.24 mm difference in mean PPD reduction compared to 3.41 plus or minus 1.38 mm
difference in Group B and 2.87 plus or minus 1.52 mm difference in Group C at the age of 12 months (p < 0.001).
Group A, Group B and Group C showed a mean CAL gain of 4.15+1.18 mm, 2.94+1.32 mmand 2.31+1.45mm
respectively (p < 0.001). The tooth survival rates in Group A (94.5), Group B (83.6), and Group C (76.4) were
significant (p = 0.012). Patients with initial PPD >7 mm (OR = 3.84, p < 0.001) and true combined lesions
(OR=4.92, p < 0.001) were important predictors of treatment failure.

CONCLUSIONS. Primary endodontic lesions through secondary periodontal involvement portray highly
better treatment results than primary periodontal lesions or true combined lesions. Lesion classification is
a vital prognostic factor, which is used in the treatment planning and counseling of patients.
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Pe3iome

BBEAEHME. Co4yeTaHHble 3HOOA0HTUYECKO-NAapPOA0HTalbHbIE MOPaXeHUs NpeacTaBnaoT cob0ii CNoXHbIe
KJIMHMYeCKue ciny4vau ¢ BapuabenbHbIM 1 He BCeraa npeackasyemMbiM MPOrHO30M, 3aBUCALLMM OT 3TUONOMK
M CTENEHWN BOBMIEYEHUS TKaHen. B3anmMocBa3b Mexay knaccudukaumen nopaxeHua n pedynsraramm neye-
HUSA 00 HACTOSLLLErO BPEMEHN OKOHYATESIbHO HE onpeaenexHa.

MATEPWAJIbl U METO/1bI. B npocnekTUBHOE KOrOpTHOE UCCliefoBaHme BKItoYeHo 165 3y60B ¢ 9HA0A0HTMYE-
CKO-NapoAOHTaNbHbIMW NOPaXeHnaMu: rpynna A — nepBrYHbIE 3HA0AOHTUYECKNE NOPAXEHUS C BTOPUYHBLIM
napoaoHTasbHbIM BOBAEYEHMEM (n = 55); rpynna B — nepBunYHbIE NAPOLOHTaNIbHBLIE MOPAXEHUSA C BTOPUYHbIM
SHAOAOHTMYECKNM BOBReYeHnem (n = 55); rpynna C — uCTUHHbIE COYETaHHbIE NopaxeHus (n = 55). Bcem 3y-
6aM npoBeAeHO COOTBETCTRYIOLEE 3HAOLOHTUYECKOE U NapoaoHTosIorMyeckoe eyeHme. OueHka KimHuye-
CKMX MCXOA0B BKoYana rnybuHy 30HANPOBaHUSA NapoaoHTanbHbIX kapMaHoB (PPD), ypoBeHb KIIMHWYECKOrO
npukpensenus (CAL), NoaBUXHOCTb 3yOOB 1 NepuanukasbHblii MHOEKC Yepes 3, 6 1 12 mecsues. AHaNn3npo-
BaNMCb 3GDEKTMBHOCTb NIEHEHNS, BbIKMBAEMOCTb 3yOOB 1 NOKasaTenun, CoodLaemMble NauneHTaMu.
PE3YJILTATBI. O6uasa adpdeKkTUBHOCTb NledeHus cocTtaBuna 73,3%, npu 3TOM pasnuyns mexay rpynna-
MW ObINN CTaTUCTUYECKU 3HAYMMbIMK: Tpynna A — 89,1%, rpynna B — 69,1%, rpynna C — 61,8% (p < 0,001).
B rpynne A oTmeueHo 6onee BbipaXeHHOe CHUXeHMe cpeaHei rnybuHbl 3oHAnpoBaHus (4,82+ 1,24 mm) no
cpasHeHuio ¢ rpynnotii B (3,41 £ 1,38 mm) n rpynnoi C (2,87 = 1,52 mm) uepes 12 mecaues (p < 0,001). MpupocT
CAL coctaBun cooTBeTCTBEHHO 4,15+ 1,18 Mm B rpynne A, 2,94+ 1,32 mm B rpynne Bwn 2,31+1,45 mm B rpyn-
ne C (p < 0,001). Noka3aTenu BbIXnBaeMocTn 3y60oB 6biiv 3Ha4MMO Bhile B rpynne A (94,5%) no cpaBHEHMIO
c rpynnoi B (83,6%) u rpynnoii C (76,4%) (p = 0,012). UcxopHasa rnybuHa 3oHampoBaHms >7 mm (OR = 3,84;
p < 0,001) n HaNWYMe NCTUHHOrO codeTaHHOro nopaxeHus (OR =4,92; p < 0,001) aBNSANCH 3HAYUMbBIMK Npe-
OVKTOpaMn HEyAaum fIe4eHns.

BbIBOAbI. NMepBryHbIE 3HAOAOHTMYECKME NOPAXKEHNS C BTOPUYHBLIM NAapOA0HTasIbHbIM BOBIEYEHUEM AEMOH-
CTPVIPYIOT 3HAYNTENBHO NyYLLME Pe3ynbTaThl IEYEHNS NO CPABHEHWNIO C MEPBUYHBIMU NAPOLAOHTANIbHBIMWU U UC-
TUHHBIMW COYETaHHbLIMU NOopaxeHusaMn. Knaccmbunkaums nopaxeHusa SBASETCH BaXHbIM MPOrHOCTUYECKUM
dakTopOM, KOTOPLIV CneayeT yunTbiBaTh NPU MNIAHUPOBAHUM IEYEHUS U KOHCYNBTUPOBAHUM NALNEHTOB.

KnioueBble cnoBa: 3HA00OHTNYECKO-MAPOAOHTANIbHOE NOpaxeHune, 3HA0-Nepuro nopaxeHmne, coyeTaHHoe
nopaxeHune, ncxoa neveHnd, nporHo3, pereHepauna, SHOOO0HTUA, NAPOAOHTOJIOIr A

UHdopmauumna o ctaTbe: noctynuna — 18.11.2025; ncnpaenena — 27.12.2025; npunsata — 14.01.2026
KoHdAuKT nHtepecos: ABTOpPbI CO0OLLAIOT 06 OTCYTCTBUMN KOHPANKTA UHTEPECOB.
BnaropgapHocTu: duHaHCUpOBaHWE U NHAMBMOYaNbHbIE 61arofapHOCTY ANs AEKNapUpPOBaHUS OTCYTCTBYIOT.

Ana untupoBaHua: HaHalisa ., Anb-Oxacup O., Caiieg H.X., Tomac T., Berym ®., NatTHank H., MexTta M.,
Makkapg P.C. CpaBHeHME BANSIHUS COYETAHHbIX 9HAOAOHTUYECKO-NAPOAOHTasbHBIX MOPAXEHMN HA KIMHNYE-
ckue ncxonabl. SHAoaoHTMs Today. 2026;24(1):157-165. https://doi.org/10.36377/ET-0172

INTRODUCTION

Endodontic-periodontal lesions are peculiar diag-
nostic and treatment issues in clinical dentistry, which
includes the concomitant or secondary participation
of the dental pulp and periodontal supporting struc-
tures [1]. The anatomical and vascular relationships
between the pulp and periodontium via apical forami-
na, lateral canals, dentinal tubules and furcation sites
offer channels of bi-direction disease progression [2].
The interrelationship of endodontic and periodontal pa-
thology is important in the correct diagnosis, correct
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sequence of treatment, and realistic prognostic eva-
luation [3].

Endodontic-periodontal lesions are more common
in clinical practice affecting between 3-10% of endo-
dontic cases and 5-18% of periodontal cases on the ba-
sis of population factors and diagnostic protocols [4; 5].
They may have a pulp-based pathology that extends
via accessory canals into periodontal tissues (primary
endodontic lesions with secondary periodontal involve-
ment), periodontal disease that advances apically to
pulpal vitality (primary periodontal lesions with secon-
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dary endodontic involvement), or both of these disease
conditions may co-exist (true combined lesions) [6].

A commonly used system of endodontics perio-
dontal lesion classification was suggested by Si-
mon et al. [7], which is based on the location of the dis-
ease origin and the range of its involvement. This clas-
sification is divided into: primary endodontic lesions,
primary periodontal lesions, primary endodontic le-
sions with secondary periodontal lesion, secondary
endodontic lesion with primary periodontal lesion and
true combined lesions. Later refinements and changes
have been suggested, such as the 2017 classification
of World Workshop that focuses on periodontal status
and endodontic diagnosis [8].

Endodontic-periodontal lesion is the result of intri-
cate microbiological and immunological connections [9].
Both periodontal diseases and endodontic infections
are polymicrobial in nature with a great deal of overlap
of bacteria species including Porphyromonas gingivalis,
Prevotella intermedia, Fusobacterium nucleatum and
Aggregatibacter actinomycetemcomitans [10]. This pro-
cess can result in self-perpetuating inflammatory cycles
with the inflammatory products of one site infiltrating the
disease progression of another site, and vice versa.

Endodontic-periodontal lesions should be diag-
nosed through the use of extensive clinical and radio-
graphic assessment [11]. Such diagnostic procedures
as: pulp vitality testing, periodontal probing to identify
vertical bone defects or furcation involvement, assess-
ment of tooth mobility, percussion and palpation tests,
radiographic examination to determine the pattern of
periapical pathology and bone loss are essential [12].
The more sophisticated imaging modalities (including
cone-beam computed tomography (CBCT)) can help
to offer useful three-dimensional data on the degree of
bone destruction and anatomical complexities [13].

The management of endodontic-periodontal le-
sions would require the consideration of both endo-
dontic and periodontal aspects in a logical, sequenced
manner [14]. The general rule is to have the first endo-
dontic therapy to remove the pulpal infection, followed
by a period of adequate rest (usually 2-3 months), and
a periodontal therapy is carried out in case of residual
periodontal defects [15]. Primary endodontic lesions
with secondary periodontal involvement tend to heal
well with pure root canal therapy but primary periodon-
tal or true combined lesions need full periodontal treat-
ment comprising of surgical debridement and perhaps
regenerative treatment [16].

Although there is massive clinical experience and
published literature regarding the endodontic-perio-
dontal lesions, there are still gaps in knowledge. The
current literature is predominantly retrospective case
series or cross-sectional studies and has a short fol-
low-up [17]. There are limited comparative prospective
studies of the outcomes of various treatment of lesions
based on the classification of lesions. Moreover, the ef-
fects of the nature of certain lesions, including lesion
size, tooth position and patient variables on the healing
outcomes should be investigated systematically [18].
Determination of credible prognostic factors may lead
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to better clinical judgments on the mode of treatment or
rather extraction advice.

This knowledge on the heterogeneity of the response
of different forms of endodontic-periodontal lesions to
different treatments has significant implications in clini-
cal practice in terms of treatment planning, resource
utilization and patient education on the expected out-
come and prognosis [19]. Also, this knowledge may be
used to inform the adjustments to the classification sys-
tems and treatment protocols [20].

Thus, the objective of the current study was to pro-
spectively compare clinical outcome of varying types
of endodontic-periodontal combined lesions using
standardized treatment treatment regimes, to evaluate
how lesion classification varies with clinical outcome in
terms of successful and failure of treatment, to deter-
mine how clinical outcome varies with time in terms of
lesion type, and to determine independent prognostic
factors related to treatment success and failure.

MATERIALS AND METHODS

Study design and setting

this prospective cohort study was conducted at the
Department of Conservative Dentistry and Endodontics
from January 2021 to March 2023.

Sample size calculation

sample size was determined using G*Power soft-
ware version 3.1.9.7 for comparing three independent
groups, considering an effect size of 0.35 based on pilot
data, alpha error of 0.05, and power of 85%. The mini-
mum required sample size was calculated as 48 partici-
pants per group. Accounting for 15% potential dropout
rate, 55 participants were recruited for each group,
yielding a total sample of 165 teeth.

Study population

The study population comprised 165 teeth in 148 pa-
tients presenting with endodontic-periodontal lesions.
Teeth were classified into three groups based on clinical
and radiographic diagnosis:

Group A: Primary endodontic lesions with secon-
dary periodontal involvement (n = 55).

Group B: Primary periodontal lesions with secon-
dary endodontic involvement (n = 55).

Group C: True combined lesions (simultaneous inde-
pendent endodontic and periodontal pathology) (n = 55).

Diagnostic criteria

Group A: Negative pulp vitality test, presence of si-
nus tract or acute periapical abscess, vertical bone loss
communicating with periapical lesion, recent onset of
periodontal involvement.

Group B: Generalized periodontal disease with
probing depths 25 mm, horizontal bone loss pattern,
pulp vitality recently compromised, established perio-
dontal history.

Group C: Non-vital pulp, periapical radiolucency,
extensive periodontal bone loss (250% bone loss), pro-
bing depths >6mm, no clear temporal sequence of dis-
ease onset.
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Inclusion criteria

1. Age 25-65 years.

2. Single or multi-rooted permanent teeth with en-
dodontic-periodontal lesions.

3. Teeth deemed restorable with adequate coronal
structure.

4. Probing pocket depth 25 mm with radiographic
bone loss.

5. Patient willing to comply with treatment and fol-
low-up protocols.

6. Adequate oral hygiene (Plaque Index < 1.5 after
initial therapy).

Exclusion criteria

1. Uncontrolled systemic diseases (diabetes mellitus
with HbA1c >7%, cardiovascular disease, immunocom-
promised states).

2. Pregnancy or lactation.

3. Smokers (> 10 cigarettes/day).

4. Teeth with vertical root fractures or perforations.

5. Severe tooth mobility (Grade lll) with hopeless
prognosis.

6. Previous endodontic treatment.

7. Antibiotic use within 3 months.

8. Inability to maintain adequate oral hygiene.

Treatment protocol
All patients received standardized treatment proto-
cols administered by calibrated clinicians.

Initial phase therapy
1. Oral hygiene instruction and motivation.
2. Supragingival and subgingival scaling.
3. Re-evaluation after 4 weeks.

Endodontic treatment

All teeth received non-surgical root canal treatment
following standardized protocols:

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

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

3. Cleaning and shaping using crown-down tech-
nique with rotary nickel-titanium instruments.

4. Irrigation with 2.5% sodium hypochlorite and
17% EDTA.

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

6. Coronal restoration with composite resin or indi-
rect restoration as indicated.

Periodontal treatment

Following endodontic treatment completion and
8-week healing period:

1. Re-probing to assess residual periodontal defects.

2.Open flap debridement for persistent defects
25 mm.

3. Bone grafting with demineralized freeze-dried
bone allograft for intrabony defects >3 mm.

4. Guided tissue regeneration using resorbable
membranes for selected cases.

5. Postoperative care and maintenance.

dHdodoHmus
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Outcome assessment

Clinical examinations were performed by calibrated
examiners (inter-examiner reliability k = 0.91) blinded
to group allocation at baseline, 3-, 6-, and 12-months
post-treatment.

Primary outcome

Treatment success: defined as tooth retention with
resolution of symptoms, pocket depth <4 mm, no suppu-
ration, and radiographic evidence of bone fill or stability.

Secondary outcomes

Clinical parameters

Probing Pocket Depth (PPD): measured at six sites
per tooth using UNC-15 probe.

Clinical Attachment Level (CAL): measured from CEJ
to pocket base.

Tooth Mobility: assessed using Miller’s classifica-
tion (O-IlI).

Bleeding on Probing (BOP): percentage of sites with
bleeding.

Gingival Index (Gl): L6e and Silness index.

Radiographic assessment

Periapical Index (PAl): scored 1-5 according to Or-
stavik criteria.

Bone level measurements: assessed on standardized
periapical radiographs using digital analysis software.

Patient-reported outcormes
pain: assessed using Visual Analog Scale (VAS, 0-10).
Satisfaction: 5-point Likert scale.
Quality of life: Oral Health Impact Profile-14 (OHIP-14).

Statistical analysis

Data were analyzed using SPSS version 28.0 and R
software version 4.2.2. Normality was assessed using
the Shapiro-Wilk test. Continuous variables were ex-
pressed as mean * standard deviation and compared
using one-way ANOVA with post-hoc Tukey’s HSD test for
multiple comparisons. Repeated measures ANOVA was
employed to assess temporal changes within groups.
Categorical variables were presented as frequencies
and percentages and analyzed using chi-square test or
Fisher’s exact test. Kaplan-Meier survival analysis with
log-rank test was performed to compare tooth survival
across groups. Binary logistic regression analysis was
conducted to identify independent predictors of treat-
ment success. Statistical significance was setat p < 0.05.

RESULTS

Demographic and baseline characteristics

The study included 165 teeth in 148 patients (mean
age 42.8%11.3 years; 87 females, 61 males). Group A
comprised 55 teeth (mean age 40.6=10.8 vyears),
Group B 55 teeth (mean age 43.8+11.4 years), and
Group C 55 teeth (mean age 44.1+11.7 years), with no
significant age difference (p = 0.182). Tooth distribution
included 68 maxillary teeth (41.2%) and 97 mandibular
teeth (58.8%). Single-rooted teeth comprised 58.2%
(n =96) and multi-rooted teeth 41.8% (n = 69).
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Treatment outcomes and success rates

Overall treatment success rate at 12 months was
73.3% (121/165 teeth), with significant variation across
groups (Table 1).

Clinical parameter changes

Table 2 presents the comparison of clinical param-
eters across groups at baseline and 12 months post-
treatment.
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Repeated measures ANOVA revealed significant
improvement in all clinical parameters over time within
each group (p < 0.001), with significant group X time in-
teraction effects (p < 0.001), indicating differential hea-
ling patterns.

Radiographic bone fill
Table 3 demonstrates radiographic bone fill meas-
urements at 12 months across groups.

Table 1. Treatment success rates and tooth survival across groups

Ta6nuua 1. MNokasaTenm ycnewHoCTU NeYeHns 1 BbXXKMBAEMOCTIN 3y0OO0B B Pa3HbIX rpynnax

Outcome Parameter ?;(iuspsl;\ ((;’;'(;usps? ?;Zusps? p-value*
Treatment Success at 12 months, n (%) 49(89.1) 38 (69.1) 34 (61.8) 0.002
Complete Healing, n (%) 42 (76.4) 28(50.9) 22 (40.0) <0.001
Partial Healing, n (%) 7(12.7) 10 (18.2) 12 (21.8) 0.387
Treatment Failure, n (%) 6(10.9) 17 (30.9) 21(38.2) 0.002
Tooth Survival, n (%) 52 (94.5) 46 (83.6) 42(76.4) 0.012
Tooth Extraction, n (%) 3(5.5) 9(16.4) 13 (23.6) 0.012
Reasons for Extraction

Persistent symptoms 1(1.8) 4(7.3) 6(10.9) -
Progressive bone loss 1(1.8) 3(5.5) 5(9.1) -
Root fracture 1(1.8) 2(3.6) 2(3.6) -
Mean Time to Failure (months) + SD 4.2+2.1 5.8+x2.7 6.3+£3.1 0.2161

Note: * Chi-square test or Fisher’s exact test; T One-way ANOVA

lMpumevaHue: * Kputepuin Xu-KBagpat unm TouHbli kputepuii Puwepa; T OAHOCTOPOHHMIA AMCNEPCUOHHBIN aHann3

Table 2. Comparison of clinical parameters at baseline and 12 months
Ta6nuua 2. CpaBHeHME KIIMHUNYECKMX NoKa3aTesnein Ha UCXOAHOM 3Tane 1 yeped 12 mecsiueB

Parameter Time Point Gr:,‘.’g;,\, (i’-'S=D52) Gr(laleJgaI: (;1;:6) Gr?llljga?n g,;D42) p-value*
Probing Pocket Depth Baseline 7.24+1.48 7.63%+1.52 8.12+1.64 0.014
(mm) 12 months 2.42+0.86 4224124 5.25+1.38 <0.001
Reduction 4.82+1.24 3.41+1.38 2.87+1.52 <0.0017

Clinical Attachment Baseline 7.86+£1.52 8.34+£1.68 8.92+1.76 0.006
Level (mm) 12 months 3.71+1.08 5.40+1.42 6.611.58 <0.001
Gain 415+1.18 2.94+1.32 2.31+1.45 <0.0017

Tooth Mobility Baseline 1.62+0.68 1.89+0.72 2.18+0.76 <0.001
(0-3 scale) 12 months 0.38+0.52 0.87+0.64 1.24+0.71 <0.001
Improvement 1.24+0.58 1.02+0.62 0.94+0.68 0.044t

Bleeding on Probing Baseline 78.4+£16.2 82.3+14.8 86.2+13.6 0.018
) 12 months 18.6+12.4 32.8+16.7 41.5+18.9 <0.001
Periapical Index (1-5) Baseline 3.84+0.82 3.12+0.94 3.96+0.88 <0.001
12 months 1.42+0.61 1.87+0.78 2.31+0.86 <0.001

Note: * One-way ANOVA comparing groups at each time point; T Post-hoc Tukey’s test showed significant differences between
Group Avs. B (p <0.05), Group Avs. C (p <0.001), and Group B vs. C (p < 0.05) for most parameters.

lMpumeyvarme: * OpgHoCTOpOHHMI aHanm3 ANOVA, cpaBHMBAIOLLMIA FPYNNbl B KaXAbI MOMEHT BpemeHu; T lMocnenyowmn Tect
TblOKW NOKa3as AOCTOBEpHbIe pasnnymsa mexay rpynnamm Aun B (p < 0,05), An C (p < 0,001) uB un C (p < 0,05) no 60bLLINHCTBY

napameTpoB.
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Table 3. Radiographic bone fills at 12 months
Ta6nuua 3. PeHTreHorpaduyeckmne AaHHble 0 3anoJIHeHUM KOCTHOM TKaHu Yepes 12 mecsues

Bone Fill Parameter Group A (n=52) | GroupB (n=46) | Group C (n=42) p-value*
Mean Bone Fill (mm) = SD 3.68+1.24 2.41+1.38 1.87+1.42 <0.001t
Percentage Bone Fill (%) = SD 62.4+18.6 41.3+x22.4 32.6+20.8 <0.001t
Bone Fill Categories:
Excellent (>75% fill), n (%) 18 (34.6) 8(17.4) 4(9.5) 0.006
Good (50-75% fill), n (%) 21(40.4) 14 (30.4) 10 (23.8) 0.178
Moderate (25-50% fill), n (%) 9(17.3) 16 (34.8) 18 (42.9) 0.016
Poor (< 25% fill), n (%) 4(7.7) 8(17.4) (23 8) 0.077
Complete Resolution of Periapical Lesion, n (%) 44 (84.6) 32 (69.6) 6(61.9) 0.021
Reduction in Lesion Size >50%, n (%) 7(13.5) 10 (21.7) 1(26.2) 0.248
No Change or Progression, n (%) 1(1.9) 4(8.7) 5(11.9) 0.111

Note: * Chi-square test; T One-way ANOVA with post-hoc Tukey’s test showing significant differences between all group pairs

(p<0.05)
lMpumeyvaHne: *

KpuTtepuii Xu-kBagpat; T OAHOCTOPOHHUIN OUCMEPCUOHHbBIN aHanM3 ¢ NOCneayoLWw MM UCMOob30BaHMEM TecTa

TblOKK, NOKa3bIBAOLLNI JOCTOBEPHbLIE pasnuunsa mexay scemu napamu rpynn (p < 0,05)

Patient-reported outcomes

Pain scores (VAS) decreased significantly from
baseline to 12 months in all groups: Group A (6.84+1.92
to 0.52+0.84), Group B (6.92+2.04 to 1.24+1.12),
Group C (7.16+2.12 to 1.86 + 1.34), with Group A demon-
strating significantly lower pain at 12 months (p < 0.001).

Patient satisfaction rates (satisfied or very satisfied)
at 12 months were: Group A (88.5%), Group B (71.7%),
Group C (64.3%), p = 0.008.

OHIP-14 total scores improved across all groups,
with Group A showing greatest improvement: baseline
24.6+6.81t0 12-month 8.4%4.2 (improvement 16.2+5.6),
compared to Group B (improvement 11.8+6.4) and
Group C (improvement 9.7 +6.8), p = 0.001.

Prognostic factors

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

1. Initial PPD > 7 mm: OR = 3.84 (95% CI: 1.82-
8.12), - < 0.001.

2. True combined lesion (Group C): OR =4.92 (95%
Cl: 2.14-11.31), p < 0.001.

3. Multi-rooted tooth: OR =2.67 (95% ClI: 1.23-5.79),
p =0.013.

4. Furcation involvement Grade IlI-Ill: OR =3.21 (95%
Cl: 1.45-7.11), p = 0.004.

5. Age >50 years: OR = 1.86 (95% CI: 0.89-3.88),
p =0.098 (non-significant).

Kaplan-Meier survival analysis demonstrated sig-
nificant differences in tooth survival across groups (log-
rank test, x2 = 9.84, p = 0.007), with 12-month survival
estimates of 94.5% (Group A), 83.6% (Group B), and
76.4% (Group C).

DISCUSSION

In this prospective cohort study, the clinical outcome
of 165 teeth with endodontic-periodontal combined le-
sions was thoroughly examined in three categories of
classification and demonstrated a significant variation in
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the healing of the teeth, success rates of the treatment,
and tooth survival. The results indicate that a classifica-
tion of lesions is a vital prognostic factor, and primary
endodontic lesions with secondary periodontal involve-
ment have significantly good prognoses relative to pri-
mary periodontal lesions or genuine combined lesions.

The success rate of 73.3% overall of the treatment
in the present study is in line with the historical research
which has shown the success rate of endodontic-
periodontal lesions to be 65% to 85% with the main dif-
ference in studies being brought about by the heteroge-
neous nature of diagnostic criteria, treatment regimen
and follow-up periods [1]. The much better outcome of
Group A (89.1) than those of Groups B (69.1) and C (61.8)
supports the well-known clinical rule according to which
lesions of primary endodontic origin tend to show more
positive prognoses [2].

The pathophysiology of primary endodontic lesions
to produce the best results is associated with the fact
that secondary periodontal involvement is reversible
in case the primary focus of infection is removed [3].
Pulpal necrosis and consequent periapical inflamma-
tion in Group A lesions may spread along accessory
canals, apical foramen or lateral communications to
develop periodontal defects. Nevertheless, the defects
are usually continuations of endodontic pathology and
not really periodontal breakdown. Treatment of endo-
dontic disease removes the bacterial reservoir, and
periodontal tissues will regenerate, and through inflam-
mation resolution and new attachments formation [4].
This effect was the cause of the significant reduction in
PPD (4.82+1.24 mm) and the CAL gain (4.15+1.18 mm),
which was achieved to a great extent during the post-
endodontic condition only after endodontic treatment
with minimal periodontal intervention in Group A.

Group B lesions (primary periodontal with secon-
dary endodontic involvement), on the contrary, had in-
termediate outcomes. Such cases are characterized
by chronic periodontal disease that has advanced in-
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vasions that go apically to jeopardize the vitality of the
pulp by means of lateral canals or apical communica-
tions [5]. The periodontal breakdown that is established
and has lost the connective tissue attachment, bone
resorption and microbial ecology pose more challenges
in regeneration [6]. Periodontal defects present prior
to the endodontic treatment are left even with the suc-
cessful endodontic treatment which removes the pul-
pal infection and the periodontal defects need to be
completely addressed through periodontal therapy.
The mild decrease (3.41+1.38 mm) and CAL increase
(2.94+1.32 mm) of this group indicate the low regen-
erative ability of periodontal tissues that have been de-
stroyed by chronic inflammation.

The worst results were found in the group C lesions
(true combined) and this finding is in line with the avai-
lable literature that reported this category of lesions to
have the poorest prognosis [7]. True combined lesions
include independent pathological processes of the
periodontal and pulpal tissues simultaneously, which is
typical of the teeth with a high periodontal breakdown
and pulpal necrosis. The dual etiology requires the
thorough treatment of both components, but due to the
excessive tissue damage and extensive inflammatory
burden, the regenerative capability is compromised
[8]. The low level of clinical response (PD reduction
2.87+1.52 mm, CAL gain 2.31+1.45 mm) and high rate
of failure (38.2%) in this group highlight the biological
constraints of the present treatment modalities in case
of severely compromised teeth.

The radiographic bone fill data are some objective
evidences to the clinical findings. Group A exhibited
a mean bone fill 3.68+1.24 mm (62.4% fill), which was
much better than Groups B and C. This is a significant
bone regeneration in initial endodontic lesions which is
an indicator of the healing potential in the presence of
the elimination of infectious source. The 84.6 percent
rate of full periapical lesion resolution in the Group A
agrees with anticipated results of endodontic treat-
ment [9]. The gradual worsening of the groups in terms
of bone fill is associated with the growing severity and
complexity of periodontal involvement.

There are clinical implications of identifying initial
PPD >7 mm as an important predictor of treatment fai-
lure (OR = 3.84). Deep periodontal pockets pose se-
veral problems such as the inability to eliminate bacteria
completely, impaired blood supply to the area making
healing difficult and increased tissue destruction which
is a limitation to regenerative processes [10]. This ob-
servation implies that teeth with severe periodontal de-
struction can be considered to undergo more aggres-
sive treatments, such as regenerative therapy or even
removal with a restoration alternative.

The much lower results in the case of multi-roo-
ted teeth (OR = 2.67) and the presence of furcation
(OR = 3.21) are due to the anatomical complexity of
such cases [11]. The furcation areas pose special chal-
lenges because of the access difficulty of instrumenta-
tion, complicated structure of the anatomy with many
accessory canals, and disability of the blood supply. It
has always been shown that the survival of teeth with
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furcations is low in the long-term in comparison to the
survival of teeth without furcation [12].

The patient-reported outcomes such as the reduc-
tion of pain, satisfaction and the improvement of quali-
ty of life corroborated clinical and radiographic results.
The much higher results in Group A in all patient-cen-
tered measures, point to the fact that objective clinical
gains are converted to tangible patient benefits. The
Group Aincrease of 16.2 points in OHIP-14 is a clinical-
ly significantimprovement in oral health-related quality
of life [13].

The patterns of time-dependent healing as indicated
by repeated measures analysis indicated that the lar-
gest amounts of clinical improvement were found du-
ring the initial 3-6 months with a gradual continuous im-
provement up to 12 months. This time course is similar
to the healing processes in biology, as soft tissue reco-
very happens first, and bone regeneration occurs more
slowly [14]. Although the follow-up period (12 months)
will present useful outcome data, long-term stability
may be missed. Findings on 3-5-year follow-up studies
have also indicated the presence of other late failures,
and hence, there is the need to extend follow-up [15].

The clinical implications of these findings are great.
Correct diagnosis of endodontic-periodontal lesions is
the key to a prognostic evaluation and treatment plan-
ning. As clinicians should know that primary endodontic
lesions with secondary periodontal involvement should
be treated firstly with endodontic treatment with re-
examination before periodontal treatment, since most
periodontal defects can be self-limiting [16]. Secon-
dary endodontic involvement of primary periodontal le-
sions needs a complete periodontal treatment besides
endodontic treatment. Combined lesions are the most
difficult and they might be considered extraction and
replacement options, especially when various negative
prognostic factors are combined [17].

The strengths of the study are prospective design,
large sample size with equal group distribution, stan-
dard treatment procedures, extensive outcome evalua-
tion such as clinical, radiographic, and patient-reported
outcomes and sufficient follow-up period. There are
a number of limitations that should be taken into con-
sideration. The 12 months follow-up is not extensive
enough to reflect long-term results or the eventual fail-
ure. Generalizability is limited by the exclusion of pa-
tients with medical limitations and smokers. There was
no control group that was not being treated as the study
was an ethical consideration. Also, classification was
based on clinical judgement and subjectivity is inherent
in subjective clinical judgement regardless of the nor-
mative diagnostic criteria [18].

The future research needs to be done over a longer
period (at least 3-5 years) to determine long-term sta-
bility, exploration of adjunctive treatments such as re-
generative materials and laser-assisted treatment, mi-
crobial profiling of the bacterial profiles in each type of
lesion, genetic and molecular marker research to deter-
mine individual variation in healing capacity, and cost-
effectiveness studies comparing treatment with extrac-
tion and replacement approaches [19; 20].
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CONCLUSION

This proposed comparative trial shows that the use
of endodontic-periodontal lesion classification has
a strong impact on the outcome of treatment and prog-
nosis. Primary endodontic lesions that have secondary
periodontal involvement show significantly better hea-
ling response than primary periodontal lesions or true
combined lesions and the success rate of the treatment
is 89.1 versus 69.1 and 61.8 respectively. Primary endo-
dontic lesions are shown to be treated with endodontic
therapy alone with significant periodontal healing, which
typically does not require the extensive periodontal in-
tervention. True combined lesions, on the contrary, are
the most difficult to treat, have low regenerative capa-
city, and have high failure rates.

Such critical prognostic factors as initial probing
depth (more than 7 mm), lesion classification type, fur-
cation involvement, and tooth type (multi-rooted ver-
sus single-rooted) are considered. These needs ought
to be considered in the treatment planning and patient
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