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Abstract

INTRODUCTION. Endodontic microsurgery (EMS) has become an effective modality regarding the treat-
ment of enduring periapical pathology after non-surgical failure of retreatment of the root canal. Neverthe-
less, the predictability of EMS in periodontal destruction that accompanies teeth is still an area of contro-
versy. The aim of the study was to determine the difference in clinical and radiographic healing of isolated
endodontic lesions (IEL) and endodontic-periodontal combined lesions (EPCL) after using microsurgical
intervention.

MATERIALS AND METHODS. A cohort retrospective study was carried out on 148 teeth among 148 patients
who attended EMS between the year 2022 and 2024. Cases were classified into two according to the pre-
operative probing depths in radiograph and clinical probing depths: Group A (IEL, n = 76) which included
lesions of a strictly endodontic nature, and Group B (EPCL, n = 72) which included lesions of a true com-
bined nature with periodontal communication. Each of the procedures involved the use of an operating
microscope, ultrasonic retropreparation, and bioceramic retrograde filling. Group B also was targeted with
guided tissue regeneration (GTR). Molven criteria were used to determine clinical and radiographic healing
at a 12-month follow-up.

RESULTS. The general success rate was 87.2. The success rate of Group A (IEL) was much higher, 94.7%
(72/76), than the success rate of Group B (EPCL) was, 79.2% (57/72) (p = 0.006). The average decrease in
lesion size was 84.3+12.1 in Group Aand 66.8+18.4 in Group B (p < 0.001). Although the marginal stability of
the bone was attained at 88 per cent in EPCL cases, full regeneration of the periodontial apparatus was not
predictable as compared with apical bone healing.

CONCLUSIONS. Although endodontic-periodontal mixed lesions have lower success rate of treatment than
endodontic lesion alone, combination of microsurgery with regenerative therapies is still a tooth-saving pro-
cedure. But the level of periodontal loss is a decisive prognostic factor.
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Pesiome

BBELEHUWE. SHponoHTM4eckas Mukpoxmpyprusa (EMS) ctana apdekTMBHbIM METOAOM NleHeHUst nepcu-
CTMPYIOLLLEN NepnanukanibHOM NaToN0rm Nocne Heyaadm NOBTOPHOMO HECYPrniyecKoro SHAOAOHTUYECKOrO
neyenunsa. OgHako npeackadyemMocTte EMS npu Hanuuymm conyTCTBYIOLLErO NAapOAOHTANIbHOIO pa3pyLUeHus
[0 CUX Mop ocTaeTcs AnckyTabenbHol. Lienbio nccnenoBaHms Obi10 ONpeaenmTb pasnnyms B KIIMHUYECKOM
N PEHTIEeHOJIOrMYEeCcKOM 3aXXUBNEHUN N30JIMPOBAHHbLIX 3HOO0A0HTMYECKUX nopaxeHuii (IEL) n koMmbuHnpo-
BaHHbIX 93HO0O0HTO-NAPOAOHTaNbHbIX NopaxeHun (EPCL) nocne MMKpoxmpyprmieckoro BMeLlaTenbCcTea.
MATEPUAJIbl N METO/bI. NpoBeaeHo peTpocnekTUBHOEe KOropTHoe nccnegosaHne 148 3ybos y 148 nauun-
€HTOB, KOTOPbLIM BbiNonHanack EMS B nepuopn ¢ 2022 no 2024 r. Cnyyaun 6binm pacnpeeneHsl Ha ABe rpyn-
Mbl HA OCHOBAHWM NMPeAoNepPaLNOHHbIX PEHTFEHONOMMYECKMX OAHHbIX N KIIMHUYECKNX NokasaTenen rnybuHbl
napoaoHTanbHOro 3oHamposaHnus: rpynna A (IEL, n = 76) — nopaxeHus CTPOro SHAOAOHTUYECKOM NPUPOAbI;
rpynna B (EPCL, n = 72) — NCTUHHbIE KOMOVHMPOBAHHbIE NOPaXeHMs ¢ NapoaOHTaNlbHbIM coobuweHnem. Bece
BMELLATENbCTBA BbIMONHANIMCL C UCMO/b30BAHMEM OMNEPALVMOHHONO MUKPOCKOMA, YNbLTPa3BYKOBOW PETPO-
npenapaumn n 6MoKepaMmnM4eCcKoro peTporpagHoro niomonposanus. B rpynne B 4ONOAHUTENBHO NpuMe-
HAnacb HanpasneHHaa pereHepaunsa TkaHen (GTR). Lnsa OuEeHKM KITIMHUYECKOro 1 PEHTIreHOI0rMYeCckoro 3a-
XnBneHuns Yyepes 12 mecsues ncrnonb3osanu kputepun Molven.

PE3YNbTATbI. O6Lwwas ycnewHocTb neveHns coctaBuna 87,2%. YecnewHocTs B rpynne A (IEL) 6bina 3HauuTenb-
HO Bblle — 94,7 % (72/76), no cpaBHeHuto ¢ rpynnoii B (EPCL) — 79,2 % (57/72) (p = 0,006). CpegHee yMeHb-
LeHme pasmepa oyara coctasumno 84,3+12,1 % B rpynne An 66,8+ 18,4 % B rpynne B (p < 0,001). HecmoTps Ha
LOCTUXEHME MapruHanbHOM cTabunbHOCTU KOCTU B 88 % cnyyaes EPCL, nonHas pereHepauys napogoHTanb-
HOro annapara 6bla MeHee nNpeackasyemol No CPaBHEHMIO C anukasbHbIM KOCTHBIM 3aXKMB/IEHUEM.
BbIBOAbl. HecMoTps Ha TO, 4TO KOMOVHMPOBAHHbIE 3HOOA0HTO-NAPOA0OHTa IbHbIE MOPaXeHNs UMeIoT bonee
HM3KYIO YCMELIHOCTb JIeYEeHMS MO CPABHEHMIO C N3ONNPOBAHHBIMUN 3HAOAOHTUYECKMMN NOPaXEeHUSIMHN, CO-
yeTaHNe MUKPOXUPYPIruM C pereHepaTuBHbLIMM MeTo4aMm OCTaeTcs 3ybocoxpaHsaioLwen npoueanypon. Mpu
3TOM CTeneHb NapOAOHTANIbHOM yTpaThl ABAFETCSA ONpeaensiowmnm NPporHoCTUYECKMM GakTOPOM.

KnioueBble cnoBa: 3HA0A0HTUYECKAA MUKPOXMPYPIUsl, 3HAO0AOHTO-NApoA0OHTabHOE NopaxeHue, nepuanu-
KasibHas Xxmpyprus, Grokepamrka, HanpaeneHHasa pereHepaums TkaHeh

UHdopmauumsa o ctatbe: noctynuna — 21.11.2025; ncnpasnena — 02.01.2026; npunsata — 09.01.2026
KoHAUKT uHTepecoB: ABTOPbLI cO06LWaloT 06 OTCYTCTBUM KOHMINKTA UHTEPECOB.
BnarogapHocTu: GrHaHcUpoBaHMe 1 MHAMBUOYaNbHblE 61aroaapHOCTV A5 AeKNapypoBaHus OTCYTCTBYIOT.

Ana umtuposBaHua: Kykpeaxa b.4., xoH ., JlaHranes A., Tomac T., OxananyaguH M., NMapmap H., Ky-
map C., Makkag P.C. CpaBHUTENbHbI aHanM3 NPOrHOCTUYECKUX UCXO40B N30SIMPOBAHHbIX 3HAOA0HTUYECKUX
NOpaxeHnin N KOMBMHNPOBAHHBLIX SHAOAOHTO-MAPOAOHTANbHbLIX MOPAXEHU NOCE MUKPOXMPYPIrMYECKOro
BMellaTenocTBa. 9HgoaoHTus Today. 2026;24(1):94-99. https://doi.org/10.36377/ET-0164

INTRODUCTION

Conservation of natural dentition is the main goal of
the modern endodontics. Although non-surgical root
canal treatment (RCT) has high success rates, in some
instances, persistence of apical periodontitis (10-15%
of cases) is a result of intraradicular infection, extra-
radicular biofilm or complicated anatomy [1]. Tradi-
tional apical surgery has traditionally been considered
to be a last resort whose effects are uncertain. None-

theless, the development of endodontic microsurgery
(EMS), which is defined by high-power magnification,
ultrasonic root-end preparation, and biocompatible fil-
ling materials has transformed the landscape putting
reported success rates at more than 90 percent [2].

In spite of these progresses, the prognosis of teeth
with concomitant periodontal involvement that can be
considered as endodontic-periodontal combined le-
sions (EPCL) is complicated. And the pulp and the pe-
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riodontium have an anatomical relationship through
the apical foramen, lateral canals, and dentinal tubules,
which forms a bilateral pathway, in which the pathogen
spreads [3]. These lesions were firstly categorized by
Simon et al. and they said that so called true combina-
tions lesions, in which endodontic and periodontal dis-
crete pathologies converge, are the most difficult ones
to treat [4].

Although there is a solid literature on the literature out-
come of EMS on isolated endodontic lesions (IEL), there
is a lack of comparative literature specifically on EPCLs
treated by using modern microsurgical methods. Previ-
ous research involving conventional amalgam retrofills
and lack of guided tissue regeneration (GTR) showed pa-
thetic success rates of combined lesions which normally
resulted in extraction [5]. According to recent research,
it can be proposed that the use of GTR membranes and
bone grafts in the microsurgery practice could signifi-
cantly enhance the prognosis of through-and-through
defects or dehiscences related to EPCLs [6]. However,
the actual effect of marginal periodontal loss on the sea-
ling property of the retrograde filling and the subse-
quent apical healing is yet to be explained.

The existing studies tended to combine different
types of lesions, which does not separate the progno-
sis difference between the pure endodontic failures and
the periodontal communicational failures. Such a gap
makes it difficult to offer proper prognostic predictions
of the patients with EPCLs by the clinician. Thus, the ob-
jective of the research was to compare the prognostic
results of the isolated endodontic lesions and endodon-
tic-periodontal combined lesions subject to standar-
dized micro surgical treatment.

MATERIALS AND METHODS

Study design and population

this retrospective cohort study was conducted in
a university-affiliated specialized endodontic clinic. The
study protocol was approved by the Institutional Review
Board. Clinical records of patients who underwent en-
dodontic microsurgery between January 2022 and Jan-
uary 2024 were reviewed.

Inclusion and exclusion criteria

inclusion criteria were: (1) Teeth with persistent api-
cal periodontitis following non-surgical retreatment;
(2) 12-month minimum follow-up data; (3) Adequate
quality of pre- and post-operative Cone Beam Com-
puted Tomography (CBCT) and periapical radiographs.
Exclusion criteria included: (1) Vertical root fractures
(VRF); (2) Tooth mobility > Grade IlI; (3) Unrestorable
teeth; (4) Patients with uncontrolled systemic diseases
affecting wound healing (e.g., uncontrolled diabetes, bi-
sphosphonate therapy).

Group allocation

Teeth were categorized into two groups:

Group A (Isolated Endodontic Lesions -
IEL): Periapical radiolucency present, intact lamina
dura along the lateral root surface, and normal probing
depths (<4mm).

dHdodoHmus
————TLT

Group B (Endodontic-Periodontal Combined Le-
sions — EPCL): Periapical radiolucency merging with
marginal alveolar bone loss, confirmed by a “J-shaped”
radiolucency or deep narrow probing defects (>6mm)
communicating with the apex, excluding VRF.

Surgical protocol

All surgeries were performed by two board-certified
endodontists using an operating microscope (Global
Surgical Corp, St. Louis, MO) at 10x—20x magnification.
Following local anesthesia (2% Lidocaine with 1:50,000
epinephrine), a full-thickness mucoperiosteal flap was
elevated. Osteotomy was performed using a sterile
round bur under saline irrigation. The apical 3 mm of the
root was resected perpendicular to the long axis. The
root surface was stained with methylene blue to inspect
for fractures or isthmi.

Root-end preparation was extended 3 mm coronal-
ly using ultrasonic tips (Kis tips, Obtura Spartan). The
cavity was dried and filled with a bioceramic root repair
material (EndoSequence BC RRM, Brasseler USA).

Specific Intervention for Group B: In EPCL cases pre-
senting with dehiscence or fenestration, Guided Tissue
Regeneration (GTR) was employed using a resorbable
collagen membrane (Bio-Gide, Geistlich) and cortico-
cancellous bone graft (Bio-Oss, Geistlich). Flaps were
repositioned and sutured with 5-0 monofilament su-
tures. Sutures were removed after 4-7 days.

Outcome evaluation

Outcomes were assessed at 12 months clinically
(absence of sinus tract, swelling, tenderness, mobility)
and radiographically (CBCT/PA). Healing was classified
according to Molven’s criteria:

1. Healed: Complete bone filling or reformation of
lamina dura.

2. Incomplete Healing: Reduction in lesion size, ir-
regular outcome.

3. Uncertain/Failure: No reduction or enlarge-
ment of lesion. For statistical analysis, “Healed” and
“Incomplete Healing” (with no symptoms) were consi-
dered “Success”. “Uncertain/Failure” and symptoma-
tic cases were “Failure”.

Statistical analysis

Data were analyzed using SPSS software (ver-
sion 25.0). Descriptive statistics (mean + SD, frequen-
cies) were calculated. Differences in success rates be-
tween groups were analyzed using the Chi-square test.
Continuous variables (lesion size reduction) were ana-
lyzed using the independent t-test. Significance was
setat p < 0.05.

RESULTS

A total of 148 teeth in 148 patients (68 males, 80 fe-
males; mean age 45.2+12.4 years) met the inclusion
criteria and were analyzed. Group A (IEL) consisted of
76 teeth, and Group B (EPCL) consisted of 72 teeth.
There were no statistically significant differences re-
garding age, gender, or tooth distribution (anterior/pos-
terior) between the two groups (p > 0.05).
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Clinical and radiographic outcomes

at the 12-month follow-up, the overall success rate
for the entire cohort was 87.2% (129/148). When strati-
fied by group, Group A (IEL) showed a significantly su-
perior outcome compared to Group B (EPCL). Specifi-
cally, 72 out of 76 cases in Group A were deemed suc-
cessful (94.7%), whereas 57 out of 72 cases in Group B
achieved success (79.2%). This difference was statisti-
cally significant (p = 0.006).

Quantitative healing kinetics

Radiographic analysis revealed that Group A ex-
perienced a greater percentage of bone fill. The
mean reduction in radiolucency size was 84.3=12.1%
for Group A, compared to 66.8+18.4% for Group B
(p < 0.001). While periapical healing was evident in
Group B, the marginal bone levels showed less pre-
dictable regeneration despite GTR application.

Table 1. Demographic and clinical characteristics
of the study population

Ta6nuua 1. Jemorpaduyeckne n KnnHU4Yeckmne
XapakTepUCTUKM NCCNeayemMon nonynsaumm

Group A Group B
Variable (IEL) (EPCL) p-value
(n=76) (n=72)
Age (Mean+SD) 448115 | 457+13.2 | 0.645
Gender (M/F) 34/42 34/38 0.812
Tooth Type
Anterior/Premolar 46 (60.5%) | 40 (55.6%) 0.541
Molar 30 (39.5%) | 32 (44.4%)
Pre-op Lesion Size (mm)| 6.4+2.1 71+£2.8 0.092

Table 2. Clinical and radiographic outcomes
at 12-month follow-up

Ta6nuuya 2. KnuHnyeckne n peHTreHonornyeckue
pes3ynbTaThl Yepes 12 mecsaueB HabNoAeHUS

Outcome Category Gron:rp((l’-/:)(lEL) Grou;;?o/il)EPCL)
Complete Healing 65 (85.5%) 41 (56.9%)
Incomplete Healing 7(9.2%) 16 (22.2%)
Uncertain/Failure 4 (5.3%) 15 (20.8%)
Total Success 72 (94.7%) 57 (79.2%)

Note: Total Success = Complete Healing + Incomplete Healing
(asymptomatic).

lMpumeyvanmne: NMonHbln ycnex = NonHoe ucuenenne + Henon-
Hoe ncueneHne (6ecCMMNTOMHOE).

Table 3. Statistical comparison of success rates
Group Avs. Group B

Ta6nuua 3. CtatncTnyeckoe CpaBHeHNE
rnokasarenen ycnewHocTu rpynnsl Ak rpynne B

Indicator Value
Success Rate Difference 15.5%
Chi-Square Value 7.642
p-value 0.006*

9/

Significant differences were noted in the failure
etiology. In Group A, failures were primarily attribu-
ted to persistent apical infection (recrudescence).
In Group B, 60% of the failures (9/15) were attributed
to progression of periodontal disease or loss of at-
tachment, rather than purely apical pathology.

DISCUSSION

The current research study gives a comparative
analysis of the results of microsurgical outcome using
isolated endodontic lesions and combined endo-perio
lesions. These results support the hypothesis that al-
though the microsurgery in modern practice is very
effective, the presence of periodontal involvement has
a great impact on the prognostic outcome. The 94.7%
success rate of isolated lesions follows the high stan-
dards of a recent meta-analysis by Torabinejad et al.
and Setzer et al., who quote 89 to 94 percent of modern
techniques [7; 8]. Conversely, the success rate of com-
bined lesions is lower at 79.2 percent, but it proves that
such affected teeth do not have to be extracted.

The statistically significant difference (p = 0.006)
between the groups points out to the biological chal-
lenge of EPCLs. In single lesions that are situated in
isolation in endodontics the defect is a four walled
bony crypt that offers an excellent habitat to osteogen-
esis and clot stability [9]. On the other hand, combined
lesions can be in the form of through-and-through de-
fects or dehiscences of the marginal bone. Despite
GFR, as used in this case, the absence of a coronal
stop of the coagulum, as well as the constant pre-
sence of the oral microbiome through the gingival sul-
cus, makes healing difficult [10].

We have found similar results with EPCLs in the
study of Kim et al, who found that marginal bone loss
was a notable negative predictor of microsurgical suc-
cess [11]. Nevertheless, our current success rate of
close to 80 percent of EPCLs is greater than the con-
ventional survival data during the pre-microsurgical pe-
riod. The latter can probably be ascribed to two aspects
such as the employability of biocompatible bioceramic
root-end fillings and the implementation of GTR. Bioce-
ramics demonstrate osteoconductivity and establish
a chemical bond with dentin, which could increase the
seal to periodontal pathogeningress [12; 13]. Moreover,
group B was intended to use collagen membranes and
bone grafts to eliminate epithelial down-growth, which
is recommended by Tsesis et al. to prevent the use on
such endodontic-periodontal defects [14].

It is important to note that Group B (22.2) had
a higher number of cases of incomplete healing com-
pared to Group A (9.2%). This implies that although,
the apical pathology could heal, the periodontal liga-
ment (PDL) and alveolar crest regeneration may be
slower and leads to scar tissue instead of complete
regeneration [15]. A functional fibrous repair and ac-
tive disease are some of the things that clinicians have
to differentiate during the assessment of EPCL after
the surgery.

The shortcomings of this research are its retrospec-
tive nature and 12 months follow up period. Although
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Song et al. posit that most of the healing or failure pro-
cesses take place within a year, periodontal breakdown
is often a chronic, slow-paced phenomenon that may
take a longer period to be completely observed [16].
Prospective randomized controlled trials to compare
various GTR materials in EPCLs are recommended in
future to streamline the protocols.

Finally, the paper has highlighted the significance
of case selection. Whereas IELs are very predictable,
EPCLs demand keen evaluation of loss of attachment.
In case the periodontal defect involves the furcation or
leads to Grade Il mobility, the prognosis is likely to be
lower than the current 79% and thus, implant replace-
ment will become a more viable solution [17].
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