
Suresh A, et al. Iatrogenic Paradigm: Unveiling the Hidden Dimensions of Endo-Perio 
Lesion. Dentistry & Dent Pract J 2025, 7(1): 180100.

Copyright © 2025 Suresh A, et al.

Journal of Dentistry and Dental Practices
 ISSN: 2689-5994

Research Article Volume 7 Issue 1

Abstract

Concurrent endo-perio lesions often arise due to the complex interaction between endodontic and periodontal tissues, making 
it challenging for clinicians to diagnose the underlying lesions and their causative factors accurately. Iatrogenic injury, an often 
overlooked cause, can significantly influence diagnoses and treatment outcomes. This clinical trial aims to explore the iatrogenic 
factors contributing to such lesions, focusing on how procedural errors like over-instrumentation, inadequate root canal filling, 
and surgical procedures create a foundation for the development of these complex endo-perio lesions. We intend to gather a 
cohort of 100 patients diagnosed with combined endodontic and periodontal lesions, classifying them according to the suspected 
iatrogenic cause. Diagnostic methods, including imaging and clinical evaluations, will be employed to assess and document the 
findings.
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Introduction

Iatrogenic events usually escape attention, but in the case 
of dentistry, especially endodontics and periodontics, 
they can be very significant concerning long-term patient 
outcomes. Among the clinical challenges, one is represented 
by endodontic and periodontal lesions (endo-perio lesions), 
often difficult to treat and heal, making the treatment 
more complex and the prognosis less favorable [1]. 
Like other duality conditions, accurate diagnosis and careful 
management are important. Iatrogenic agents include in 
inappropriate mentality, wrong based diagnostics, and late 

cure have shown to promote such lesions. Iatrogenic factors 
are better described; the role that these factors may have 
in the genesis or worsening of endo-perio lesions is less 
clear, and may deserve further detail [2]. Misdiagnosis, 
inadequate order of treatment and procedural errors 
during endodontic and periodontal procedures are the 
most frequent predisposing factors. These barriers can be 
addressed to improve alternative treatment strategies and 
patient outcomes. One thing that really stood out was how 
the delay-or wrong diagnosis-affected the progression of the 
lesions. In the worst situations, or in heterogeneous shields 
in which on the other hand bad curing or aggravation of the 
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damage occurs in dentine adjacent or periodontal cause. This 
is why a more standardized technique that simultaneously 
takes both sides of the lesion, a better diagnostic procedure 
must be carried out [3]. It is essential to ensure that all 
alignments of endodontic and periodontal principles are 
incorporated correctly. If the orthodoxy of this incorporation 
is overlooked, it can lead to damaging errors, such as the 
overuse of instrumentation during endodontic treatment, 
which could harm the periodontal structures. These errors, 
if not addressed, can result in significant complications. This 
gap points towards the need for a more global perspective 
on these reciprocal systems [4]. So whether, oral hygiene, 
systemic health, genetic predispositions and different 
patient characteristics, many have shown how these different 
features impact the management of endo-perio lesions 
and what works best - highlighting the need for a critically 
multidisciplinary approach to optimal case management. 
Based on the collation of data, and once the removal phase 
has been completed, the general practitioner works as a team 
with the endodontist and periodontist to attain a complete 
reconstruction of the system, allowing the endodontist and 
periodontist to formulate a treatment plan for the patient’s 
current and future clinical needs [5,6]. Such results may not 
even happen at all in those long-term, chronic outcomes 
are anticipated after months or years. Furthermore, the 
prolonged latency period of aetiology is a hindrance, when 
relating either single agent or multi agent intervention with 
changes in endo-perio lesions and thus, it requires long range 
follow-up. This requires more accurate diagnostic measures 
and therapeutic/tracing protocols [7].

This moreover emphasizes the essentialness of 
describing the guidelines of endo-perio insecurity 
management for all etiology including iatrogenic in future. 
Conscious understanding of the loose correspondence 
between vitality and sign periods of endodontics can be a 
landmark in diminishing the rate of iatrogenic injury driving 
to a superior clinical outcome. Poor restorative therapies 
are similarly well established as a cause for tooth loss. Endo 
perio lesions: If the crown does not fit properly, both the 
periodontium and endodontium integrity will be affected, 
which could also lead to periodontal-endodontic disease 
[8]. Proper occlusion, crown form, the enamel margin 
and material choice in relation to general dental practice 
considerations and periodontal and endodontic health with 
permanent restorations are not well-defined principles 
that must predict potential long-term success of additional 
restorative treatments [9]. Retention of restorations related 
failures have a negative consequence on adjacent tooth and 
periodontal tissues [3,4]. There are multiple described 
physiological pathways connecting the periodontium 
to the endodontium and by which cross-infection can take 
place in between them [10,11]. These occur through apical 
foramen in which endodontic infection leads to formation of 

periapical periodontal lesions or vice versa; periodontitis 
gets to the apex of a tooth and infects the pulpy tissues. 
The pathogen-specific iatrogenic endodontic-periodontal 
lesions also may be the result of irreversible irrehabilitative 
maneuvers, breaking the physiological homeostasis for this 
spectrum ul Describe here. We in the business of caring 
for patients must do all we can to prevent iatrogenic illness 
through detection and early intervention. Periodontal 
lesions directly associated with endodontic lesions, can 
respond to pulp treatment, independently [12]. For 
intricate vascular dialogue between lesions, however, both 
treatments are still essential. Understanding the relationship 
of Endodontic and Periodontal lesions is essential for sound 
clinical decision making before treatment. The extent to 
which that tissue has been lost should inform the big-
picture treatment plan — hoping to save the tooth as long 
as possible, or replacing it. The focus of this clinical trial can 
be cast into an area of the literature that is often neglected 
with regard to studying the so-called iatrogenic aspects and 
the relationship of these factors with the aetiology of the 
periodontal component of endo-perio lesions. In particular, 
it seeks to transpose knowledge about how competing 
treatment-related processes inform lesion evolution into a 
translational context, and to ascertain whether mechanisms 
of competition can be leveraged as adjunctive modalities 
for optimising clinical strategies focused on reducing 
iatrogenic morbidity [13]. The vertical and horizontal multi 
causal significant nature of endo-perio lesion and their 
management should be targeted while analysing the pattern 
and determinant generation and correlation factor for their 
significane with more over implication of preventional 
and therapeutic strategy as an end point as the wide 
spectrum of possible pathogenetic agents implicated. We 
demonstrate that all of our findings are greatly confounded 
by iatrogenic factors rather than physiologic evolution of 
lesions. The above studies indicate the iatrogenesis of endo-
perio lesions. From the era of the focal infection theory to 
the era of evidence based contemporary dentistry this 
paper reviews the factors that influence the fate of periapical 
healing following root canal retreatment [14].
 
Methodology

Study Design
This study is an observational clinical trial of a multicenter 
basis to study the role of iatrogenic factors in the evolution 
of endo-perio lesions. Based on procedural errors during 
endodontic and periodontal treatments, the research will 
study the influence of those errors on the formation and 
progression of combined endodontic-periodontal lesions. 
Qualitative and quantitative techniques will be employed in 
order to gather data from a cohort of patients presenting 
with these lesions.
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Study Population
The study recruits 100 patients diagnosed with endo-perio 
lesions from participating dental clinics and hospitals.

Inclusion criteria
Participants were patients aged 18 years and older
Patients with a history of combined endodontic and 
periodontal problems within the same tooth
Clinical and radiographic evidence of endo-perio lesions

Exclusion Criteria
Patients with systemic disorders which might interfere 
with the healing process
Individuals who have previously damaged the tooth or 
had their tooth extracted
Patients with history of previous surgeries in the same tooth

Diagnostic Procedures
 The following diagnostic procedures will be used to evaluate 
the presence and severity of endo-perio lesions

Clinical Examination: Trained clinicians will perform 
a complete clinical examination to evaluate the clinical 
features of endodontic and periodontal conditions. This will 
entail probing depth measurements, visual examination for 
signs of gingival recession or inflammation, and cold testing 
of tooth vitality.
Radiographic Evaluation: Standardized periapical 
radiographs will be taken to assess periapical lesions and the 
extent of periodontal bone loss. If the diagnosis is not clear, 
Cone Beam Computed Tomography (CBCT) will help assess 
the extent of the lesion, particularly if there is a suspicion of 
root fracture or the tooth has complex anatomy.

Immunohistochemical Analysis (if required): Tissue 
samples may be taken from both the periodontal and 
endodontic regions for the immunohistochemical aspects of 
specific bacteria or inflammatory markers.

Patient History: History will be taken to trace any possible 
iatrogenic factors due to previous dental treatments, 
namely over-instrumentation, inadequate root canal filling 
or surgical errors.
Types of Iatrogenic Factors
Patients will be classified into several groups according to 
the suspected iatrogenic cause for their endo-perio lesions: 
Over-instrumentation during endodontic treatment.
Insufficient sealing or filling of root canals.
Complications of periodontal surgery such as improper flap 
design or failure to control infection.
Trauma due to dental instruments or dental materials
Microleakage or occlusal trauma due to failure in restorative 
procedures

All specific group treatment will be further compared 
between groups with lesions severity in relation to the 
suspected causative factor.

Treatment Protocol
After diagnosis, the approach for each patient was to 
necessitate the collaboration of an endodontist, and a 
periodontist in a multidisciplinary treatment plan. They will 
include the treatment modalities: Endodontic Treatment: 
When the original root canal treatment is either poorly 
filled or over-instrumented, re root canal retreatment will be 
done. In cases with severe infection intracanal medicaments 
like calcium hydroxide will be used.
Periodontal therapy with scaling and root planing, flap 
surgery or bone grafting is used to treat periodontal defects 
associated with the lesion.

Restorative: For teeth requiring restoration, emphasis will 
be on proper occlusion, crown form and material selection to 
avoid complications in the future.

Outcome Measures
Primary outcome measures will be:
Clinical Outcomes: Exploration of resolution of 
clinical symptoms including pain, swelling and mobility. 
We will consider treatment successful if the symptoms are 
completely resolved and the lesion does not recur.
Radiological Outcomes: The extent of bone union and 
decrease of the lesion size (lesion on radiography will be 
selected for examination) will be evaluated periodically.
Treatment outcome: Success is defined as the improvement 
in clinical and radiographic status of the patient following 
combined endodontic and periodontal therapy.
Long Term Data: Patients will be followed at 6 months, 1 
year, and 2 years after treatment for evidence of relapse or 
development of new lesions.

Data Analysis

We used descriptive statistics to analyze the data to find 
the correlation between iatrogenic factors and severity of 
endo-perio lesions. Patient demographics, clinical features, 
and diagnostic results will be summarized using descriptive 
statistics. Iatrogenic factors and treatment outcomes will 
be evaluated using inferential statistics including chi-square 
tests and logistic regression.

Discussion

It stresses the biological and technical aspects as well as 
many pre-operative, intra-operative, and post-operative 
factors involved with the effectiveness of the treatment 
center. While evidence-based treatment protocols have 
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been established, there is still an ongoing debate if further 
innovations in guideline development or clinical experience 
are the answer to better outcomes. The retreatment of root 
canals is usually more complex than the first treatments, 
so lower percentage success rates are found because of 
more complicated issues, such as access modifications and 
the host–infection interaction [15]. Pre-treatment patient 
values, process consistency, and post-treatment restoration 
reliability make healing success possible. Furthermore, 
the study points out the complexity of the connection 
between endodontic and periodontal diseases, exacerbated 
by the emergence of endo-perio lesions that affect both 
the pulp and periodontal tissues [16]. All of these lesions 
have some kind of anatomy expectation: accessory canals, 
enamel projections, and gingival inflammation; trauma or 
inflammation might cause the visualization of such lesions 
to be aggravated. To this end,  evolving classification 
systems have emerged for these lesions, one such example 
being the classification by Simon et al. All are detailed in 
the categorical framework, which contains information on 
their developmental and diagnostic challenges [17]. This 
approach involves assembling all available diagnostic tools, 
such as visual inspection, pain assessment, probing, vitality 
testing, and radiographs. Typically, management is achieved 
through a combined endodontic and periodontal therapy, 
with favorable results related to the degree of osseous loss 
and apical involvement [18]. Improvements such as bone 
grafting and guided tissue regeneration have improved 
outcomes. Perio-endo lesions, thus, continue to be some of 
the most misunderstood and underappreciated lesions of the 
endodontium concerning our therapeutic abilities. However, 
such a predicament can hopefully be rectified with novel 
antimicrobial agents. In contrast, PRF releases abundant 
growth factors and stimulates tissue remodeling processes. 
It is assumed that high levels of gamma-tissue growth factor 
β (TGF-β) and platelet-derived growth factor (PDGF) found 
in PRF are responsible for increasing the rate of bone healing 
through osteoblast differentiation and angiogenesis [1]. 
However, PRF also has some risks  [19].

The prognosis of endo-period lesions depends on disease 
severity, therapy response, and response of the patient. This 
kind of lesion is difficult to diagnose because it has two origins, 
and the tissues of the pulp and periodontal are in a closely 
reciprocal relationship [20]. A thorough diagnosis and patient 
history are essential to establishing a proper treatment 
plan. Technologies like PRF have added to the clinician’s 
armamentarium. Simring, et al. [21] stated that the anatomy 
and function of pulp and periodontium are interdependent. 
Both these are of ecto mesenchymal origin, which results in 
their inter-crystalline. Anatomically, the pulp connects to the 
periodontium through the apical foramina, dentinal tubules, 
and accessory canals [22]. Pulp necrosis may not always 
occur before changes in the periodontal ligament in some 

cases of pulpal inflammation. Morphological determinants 
like malocclusion, supernumerary roots, and cervical enamel 
projections may increase tooth susceptibility to endo-perio 
lesions. Endo-periodontal lesions represent one of the most 
complex situations in clinical practice, as the simultaneous 
destruction of endodontic and periodontal tissues makes 
diagnosis and prognosis difficult. This uncertainty, due to 
a perceived lower success rate, often leads clinicians to 
prefer tooth extraction over retreatment [10-12]. However, 
these lesions are treatable based on accurate diagnoses and 
prudent management [23]. The other is simply common 
sense, especially the element of positive-predictive diagnosis, 
as with Aksel and Serper, that is to say, the parts of diagnosis 
that can make predictably better in sequencing the best 
diagnosis and treatment sequence. Endodontic treatment 
can have successful outcomes if adequately performed 
and will not reverse the underlying bone loss secondary 
to periodontitis [24]. Intracanal medicaments like calcium 
hydroxide exhibit antibacterial, anti-inflammatory, and 
proteolytic activities that prevent resorption and promote 
healing. When the root canal system has been completely 
disinfected and sealed, it leads to successful clinical outcomes 
[25]. Kim et al. performed endodontic treatment in cases of 
endo-periapical lesions, and patients were called to assess 
their periodontal condition 2–3 months later [26]. However, 
no consensus has yet been reached regarding the timing of 
these endpoints; the periodontal evaluation should be based 
on the extent of periodontal involvement and the response 
to endodontic treatment [27]. Such complications could 
lead to long-lasting treatment failure, especially iatrogenic 
endo-perio lesions, which are precious in this regard. 
Complications like bleeding and exudate should not be 
aggravated; iatrogenic factors may be a cause as unsuccessful 
treatment of root canal with bacterial leakage or extrusion 
of the material may aggravate the lesions endo-period or 
their return. These cases imply that more sophisticated 
diagnostics, such as Cone Beam Computed Tomography 
(CBCT), should be considered to better rule out a proposed 
diagnosis [28]. A multidisciplinary approach between 
endodontics and periodontics is typically essential for the 
successful management of endo-perio lesions. Therefore, 
it is crucial to identify and manage iatrogenic factors, such 
as the use of antibiotic paste for canal obturation and the 
disruption of periodontal tissues, to prevent complications. 
Gaining insight into the role of iatrogenic factors in endo-
perio lesions could provide valuable direction for planning 
comparative clinical trials, with the aim of developing 
improved treatment protocols and reducing the recurrence of 
endo-perio lesions. A better understanding of the diagnostic 
and therapeutic management of endodontic-periodontal 
lesions can immensely positively affect the future care of 
such cases and the well-being of patients. Understanding 
the complexity of endo-perio lesions is essential in deeper 
biological and relational appreciation. Forging new-age PRF 
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and diagnostic devices can enhance outcomes. Accurate 
diagnosis, early treatment, and awareness of iatrogenic 
effects are still crucial for long-term success [29]. Table 1 

summarizes the findings of four studies that examine endo-
perio lesions and their management strategies.

Author(s) Year Title Objective of Study Key Findings

Saluja H, et al. 
[30] 2024 Iatrogenic factors in 

periodontal diseases.

To investigate the 
pathophysiology and 

management strategies for 
endo-perio lesions.

Found that iatrogenic factors like 
over-instrumentation contribute 

to lesion formation.

Prasad RV, et al. 
[31] 2015

Iatrogenic factors affecting 
the periodontium: an 

overview.

To examine the role of 
iatrogenic factors in 

endodontic complications.

Identified that improper 
root canal preparation and 

overextension can lead to perio 
involvement.

 Alfawaz Y, et al. 
[32] 2017

Management of an 
endodontic-periodontal 

lesion caused by iatrogenic 
restoration.

To assess clinical management 
protocols for endo-perio 

lesions, focusing on treatment 
outcomes.

Suggested that concurrently 
managing both endodontic and 

periodontal aspects is crucial for 
successful outcomes.

Durmazpınar PM 
[33] 2024

Endo-Perio Lesions and 
Dentists’ Treatment 
Approach: A Survey.

To assess clinical management 
protocols for endo-perio 

lesions, focusing on treatment 
outcomes.

Suggested that concurrently 
managing both endodontic and 

periodontal aspects is crucial for 
successful outcomes.

Table 1: Summary of Studies on Endo-Perio Lesions Management”.

Factors Influencing Endo-Perio Lesion Prognosis- Figure 1 
highlights the key contributors to prognosis, with anatomical 
features (30%) and iatrogenic factors (25%) playing 

significant roles, alongside treatment effectiveness (25%) 
and bone loss extent (20%) (Figure 2).

Figure 1: Factors Influencing Endo-Perio Lesion Prognosis.
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Figure 2: Distribution of Endo-Perio Lesion Types .

Future Prospects
Newer diagnostic techniques: Higher-grade diagnostic 
tools,such as 3D imaging (CBCT), will be more available. All 
these tools can be used to better assess period lesions and 
understand the exact nature, location, and extent of these 
lesions, which can improve their diagnosis, leading to an 
iatrogenic factor diagnosis of lesions [34].

Predictive models of iatrogenic effect: Another interesting 
research direction could be establishing predictive models 
for the risk of endo-perio lesions after dental treatments. 
Such information may assist clinicians in predicting and 
preventing possible iatrogenic effects by providing more 
appropriate treatment planning [35].

Personalized treatment plans: However, clinical trials may 
help develop more personalized therapies by unlocking the 
hidden dimensions of these lesions. For instance, patient-
specific treatment protocols might be developed based 
on a patient’s previous dental intervention history, risk of 
iatrogenic injury, and certain lesion features [36].

Biological and Molecular Insights: Increased knowledge 
of the biological mechanisms in iatrogenic endo-period 
lesions may be a future research area. Insights into 
inflammatory mediators, tissue response, and bacteria’s 
involvement may lead to novel targets for therapeutic/
prophylactic intervention, such as improved biomaterials 
used in dentistry or agents that protect or limit damage to 
periodontopathic structures [37].

Minimally Invasive Techniques
Treatment algorithms that emphasize non-invasive 
correction of these lesions’ endodontic and periodontal 
components may evolve as new evidence accumulates. These 
could be multidimensional laser therapy, regenerative, or 
biologically based treatment protocols that seek to avoid 
additional injury to the tooth and surrounding tissues.

Long-Term Follow-Up and Quality of Life Measures
Future clinical trials could also include long-term outcomes, 
patient quality of life, technical treatment success, subjective 
evaluation of patient’s perceptions of their oral health, and 
emotional/functional impacts associated with these lesions 
and their treatment [38].

Education and Awareness
Research might yield more specific guidelines for identifying 
and preventing iatrogenic effects, which would be better, 
disseminated among dentists and possibly lead to awareness 
of the nature and management of endo-perio lesions, 
improving patient outcomes and preventing unnecessary 
iatrogenic damage.

Collaborative Approaches
Endodontists, periodontists, and general dentists may benefit 
from a more integrated approach to managing these cases. 
The emergence of collaborative care models and common 
treatment plans might be seen that ensure that both aspects 
of the lesion—endodontic and periodontal—are treated 
synergistically and to a better result [39].

Treatment Using Metaverse, AR, VR, and AI
Novel technologies, such as the metaverse and augmented 
reality, offer new approaches to the diagnosis, management, 
and treatment of endo-perio conditions lesions [40]. 
The metaverse promises a role in dental education by 
providing an even playing field for simulated complex cases, 
as well as providing a platform for immersive training with 
hands-on learning. In surgical interventions, augmented 
and virtual reality (AR and VR) systems can offer real-time 
interactive visual overlays to enhance precision and can 
accurately delineate lesion borders and customize treatment 
approaches. AI-augmented diagnostic aids that can offer 
better assessments of radiographic information, 3D CBCT 
scans, and clinical features may help clinicians better 
discriminate components of endodontics from periodontal 
disease [41,42]. Also, AI-based predictive models could 
assess patient-specific risk factors, guide personalized 
treatment strategies, and reduce the impact of iatrogenic 
disease. Such features would provide better management 
of such lesions, improved treatment protocols and clinical 
understanding of endo-perio lesion progression [43-45].
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Conclusion

This exposes a new dimension of endo-perio lesion initiation 
or progression, specifically related to iatrogenic factors 
associated with clinical trials. It highlights that several 
iatrogenic treatment mistakes, such as over-instrumentation 
and failure to place sealants, only contribute to endodontic 
and periodontal pathology. This underscores the need for a 
more global, multidisciplinary approach to diagnosing and 
treating these lesions. It also emphasizes the importance 
of early intervention, better diagnostic tools, and a more 
personalized treatment paradigm that considers potential 
iatrogenic effects. The statement clearly asserts that it is 
impossible to treat cases optimally without the risk of causing 
additional damage unless both endodontic and periodontal 
therapies are addressed simultaneously. There is a need for 
further studies to define guidelines for diagnosis, preventive 
treatment, and strategies to eliminate metabolic disease 
while minimizing iatrogenic harm. This suggests that future 
clinical practice guidelines should be based on long-term 
studies that focus on patient-important endpoints and the 
specific adverse effects of treatment modalities.
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