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ABSTRACT: 

Background:Over the past 7–8 years, Guided 

Endodontics has gained increasing attention 

through articles and lectures. However, a 

significant gap remains in the literature regarding 

the design and 3D printing of endodontic access 

guides. The complexity of the software and 

fabrication process has led many clinicians and 

researchers to outsource guide production to third-

party labs. As a result, the widespread adoption of 

this promising techniqueespecially in complex 

caseshas been hindered by limited guidance on in-

house design and fabrication. This paper aims to 

bridge that gap by demystifying the workflow and 

advocating for broader awareness and 

implementation of guided endodontics, with an 

emphasis on procedural simplicity and clinical 

practicality. 

Literature Review:The articles reviewed span a 

variety of journals, with most being case reports. 

Only a few address the underlying concept of 

guided endodontics in depth, while many omit it 

entirely. This evident lack of comprehensive 

discussion in the literature underscores the need for 

this publication, which seeks to simplify and clarify 

the technique and its workflow. 

Results:The accuracy of guided endodontics has 

been consistently validated across numerous 

studies. Its precision and user-friendlinessacross 

varying levels of clinical experienceare well-

documented, highlighting its applicability from 

novice clinicians to experienced endodontists. 

Practical Implications:The integration of 3D 

printing and endodontic access guides holds 

considerable promise for broader use in clinical 

practice, residency programs, dental schools, and 

general dentistry. This approach not only facilitates 

hands-on training in digital workflows but also 

improves case management efficiency. For 

endodontists, it offers enhanced accuracy and 

predictability, particularly in anatomically complex 

cases. General practitioners benefit from reduced 

risks of procedural errors such as perforations and 

instrument separation, ultimately contributing to 

improved outcomes in endodontic treatment across 

diverse dental settings. 

 

I. INTRODUCTION: 
Guided endodontics has recently gained 

recognition as an effective alternative for treating 

cases with partial or complete canal obliteration. 

This technique serves as a modern substitute for 

traditional access cavity preparation, especially in 

teeth with pulp canal obliteration, irreversible 

pulpitis, or apical pathology. It leverages advanced 

three-dimensional imaging technologies—such as 

cone-beam computed tomography combined with a 

digital surface scanto enable clinicians to virtually 

map out the most precise and efficient route to the 

root canal orifice using specialized planning 

software. 

Pulp canal obliteration is a frequent long-

term outcome of dental trauma, occurring in 

roughly 15% to 40% of cases following luxation 

injuries. Although trauma is a primary cause, Pulp 

Canal Obliteration may also develop in response to 

other factors that stimulate increased dentin 

formation within the root canal system. These 

factors include carious lesions, cervical pulpotomy, 

restorative treatments, orthodontic procedures, and 

natural age-related changes due to continuous 

dentin deposition over time. The calcification 

process is generally asymptomatic and often 

discovered incidentally on radiographic 

examination, though it may occasionally present as 

a yellowish discoloration of the affected tooth. 

Modern techniques and materials are now 

thought to provide enhanced standards, improved 

quality of root canal treatments, and better 

management of procedural complications compared 
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to the past. However, there is still limited evidence 

supporting the effectiveness of these contemporary 

approaches in handling complex cases. So far, only 

one recent retrospective study has specifically 

examined the treatment of calcified root canals 

within a specialist setting. In that study, the use of 

an operating microscope facilitated the 

identification of all canals, with working length 

successfully achieved in 90% of cases, and an 80% 

success rate observed after a three-year follow-up. 

Despite these positive outcomes, negotiating 

calcified canals often required up to an hour. 

Furthermore, even when treatment is successful, 

accessing an obliterated canal can result in 

considerable dentin loss, particularly in the cervical 

region, which increases the risk of root fracture and 

may compromise the tooth’s long-term prognosis. 

To overcome challenges such as the risk of 

technical errors and extended treatment duration, a 

computer-assisted technique was introduced for the 

minimally invasive localization of calcified canals. 

This advancement gave rise to the concept of 

Guided Endodontics. Guided access to the root 

canal can be performed using two primary 

approaches: static guidance, which involves a 

custom-designed template, and dynamic 

navigation, which utilizes intraoral markers along 

with a real-time camera tracking system. 

 

PRINCIPLES OF GUIDED ENDODONTICS: 

Guided endodontic access can be carried 

out using two primary techniques: static and 

dynamic approaches, both of which rely on cone-

beam computed tomography (CBCT) data and 

computer-assisted treatment planning. 

 

Static Guided Endodontics 

Static guidance involves the use of fixed, 

pre-fabricated surgical guides created through 

CAD/CAM technology. The procedure follows 

these key steps: 

 Initial Imaging: A CBCT scan is obtained to 

visualize tooth anatomy, identify canal 

position, curvature, and structure. 

 Arch Registration: The patient’s dental arch is 

digitally registered using either an intraoral 

scanner or a physical impression that is later 

digitized. 

 Guide Design: The CBCT data and digital 

impression are superimposed in planning 

software to virtually design a custom guide 

that fits over the target tooth and adjacent 

teeth. This guide includes a drill hole with a 

precisely defined diameter and angulation to 

access the calcified canal. 

 Guide Fabrication: The design is exported in 

STL format and 3D printed. The guide is then 

clinically verified for a secure and accurate fit. 

It typically covers the labial and palatal 

surfaces of three adjacent teeth to ensure 

proper positioning. 

 Drilling and Access: A metal cylinder or 

sleeve integrated into the guide directs the drill 

through the calcified tissue to the root canal. 

Once the canal is accessed, conventional root 

canal therapy is performed. 

 

 
STATIC GUIDED ENDODONTICS 

WORKFLOW 

 

 
GUIDED ENDODONTIC ACCESS OF 

CALCIFIED MAXILLARY ANTERIOR TEETH 

 

 
SURGICAL GUIDE 
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Dynamic Guided Endodontics 

Dynamic navigation utilizes real-time 

tracking systems with intraoral markers and 

motion-tracking cameras to guide the drill during 

access cavity preparation. 

 System Setup: A CBCT scan is used to 

visualize the root canal system. CAD/CAM 

software generates a digital model of the tooth 

and proposed access path. 

 Virtual Planning: The canal's location and 

curvature are assessed using the CBCT image. 

The drill’s virtual trajectory is mapped out to 

preserve key anatomical structures like 

pericervical dentin. 

 File Integration: Both DICOM (Digital 

Imaging and Communication in Medicine) and 

STL files are imported into the navigation 

software. 

 Real-Time Navigation: The navigation 

system—comprising a tracking camera, 

display monitor, and software—is set up. 

Patient anatomy is registered to the virtual 

model, allowing real-time visual guidance of 

the drill according to the pre-planned 

angulation, depth, and direction. 

 Accessing the Canal: The clinician is able to 

precisely navigate the drill to the canal using 

live feedback, minimizing errors and 

preserving healthy tooth structure. 

 

Common systems used for dynamic 

navigation include XNAV (X-Nav Technologies), 

Navident (ClaroNav), and Robodent (Robodent 

GmbH). 

 

 
WORKFLOW OF DYNAMIC ENDODONTICS 

 

 

 
X NAV  

 

 
NAVIDENT 

 

 
ROBODENT 

 

Types of Endodontic Guides 

Endodontic guides can be classified based 

on their application in treatment procedures and the 

type of support they rely on: 

 

1. Based on Treatment Application: 

a) Non-Surgical Guides: 
These are designed to assist in the non-

surgical identification and access of calcified root 

canals or to facilitate access cavity preparation that 

extends apically. 

b) Surgical Guides: 
These are primarily used in endodontic 

surgical procedures, particularly during root-end 
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resections (apicoectomies), to ensure precision and 

control. 

 

 
NON SURGICAL GUIDE   

 
SURGICAL GUIDE 

 

 

2. Based on Type of Support: 

a) Tooth-Supported Guides: 
These guides rest directly on the patient’s existing 

dentition and do not require the use of anchoring 

pins. They are commonly used in non-surgical 

guided endodontic treatments. 

b) Bone-Supported Guides: 
These are positioned on the bone surface after flap 

elevation. They require fixation pins to secure the 

guide to the bone and are typically used in surgical 

endodontic procedures. 

 

 
TOOTH SUPPORTED GUIDE 

 

 
BONE SUPPORTED GUIDE 

 

Guided endodontics, encompassing both 

static and dynamic approaches, has introduced a 

paradigm shift in the management of complex 

endodontic cases, particularly those involving pulp 

canal obliteration. However, while the technique 

offers notable benefits, it is not without limitations. 

The following outlines the primary advantages and 

disadvantages associated with guided endodontics: 

 

Advantages: 

 Enhanced Precision and Accuracy 
Guided endodontic techniques 

significantly improve the accuracy of canal 

localization, especially in teeth with calcified 

canals. This reduces the risk of procedural errors 

such as perforations or canal misdirection. 

 Minimally Invasive Approach 
The guided access path is designed to 

preserve as much tooth structure as possible, 

particularly the pericervical dentin, which is crucial 

for maintaining the structural integrity and 

longevity of the tooth. 

 Increased Predictability 
The ability to pre-plan the access 

trajectory based on three-dimensional imaging data 

allows for a more predictable and standardized 

treatment outcome, even in cases with complex 

root canal anatomy. 

 Reduced Iatrogenic Risk 
By eliminating the need for extensive 

exploratory drilling, guided endodontics minimizes 

the likelihood of dentinal cracks, perforations, and 

unnecessary removal of sound tissue. 

 Real-Time Navigation (Dynamic Guidance) 
Dynamic navigation systems offer real-

time intraoperative guidance, allowing clinicians to 

make fine adjustments during treatment and 

providing immediate feedback for increased 

control. 

 Educational Utility 
For novice practitioners and dental 

students, guided endodontic systems serve as an 
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effective educational tool, promoting accurate 

access preparation and reducing the learning curve 

in complex cases. 

 

Disadvantages: 

 High Equipment and Setup Costs 
The implementation of guided 

endodontics requires access to advanced imaging 

(CBCT), CAD/CAM software, 3D printers, or 

navigation systems—posing financial constraints, 

particularly in non-specialist or resource-limited 

settings. 

 Time-Consuming Planning Phase (Static 

Guidance) 
Static guidance involves multiple pre-

procedural steps, including image acquisition, 

digital design, and guide fabrication, potentially 

delaying treatment initiation. 

 Limited Intraoperative Flexibility (Static 

Guidance) 
Once fabricated, static guides do not allow 

for real-time modifications. Any deviation in 

clinical conditions from the pre-planned design 

may compromise treatment accuracy or require re-

fabrication of the guide. 

 Technique Sensitivity and Learning Curve 
Both static and dynamic systems demand 

a level of technical proficiency. Errors in image 

registration, guide positioning, or equipment 

calibration can lead to suboptimal outcomes. 

 Restricted Applicability 
Clinical situations such as limited mouth 

opening, posterior tooth location, or poor-quality 

imaging data may render the use of guided 

endodontics challenging or infeasible. 

 Dependence on Technological Infrastructure 
The success of guided endodontics is 

contingent on seamless integration and function of 

multiple digital platforms, which may not always 

be reliable or available in all clinical environments. 

 

II. FUTURE SCOPE: 
Guided endodontics, whether utilizing 

static or dynamic navigation, has demonstrated 

potential as a safe and minimally invasive approach 

for treating calcified root canals. It enables efficient 

chemo-mechanical debridement while minimizing 

damage to tooth structure. Nevertheless, further 

investigation is required, including large-scale 

population studies with long-term follow-up. 

Moreover, the use of standardized experimental 

protocolsfeaturing consistent sample sizes, clearly 

defined objectives, and uniform measurement 

methodsis crucial for more accurate validation and 

comparison of outcomes. 

 

III. CONCLUSION: 
Guided endodontics has emerged as a 

groundbreaking approach for managing complex 

endodontic cases, particularly those involving pulp 

canal obliteration, unusual root anatomy, or 

retreatment challenges. By integrating cone-beam 

computed tomography, digital surface scanning, 

and computer-aided design/computer-aided 

manufacturing, clinicians can achieve highly 

accurate preoperative planning and perform access 

cavity preparation using either static or dynamic 

navigation systems. This technique greatly 

improves the precision of canal localization, 

conserves healthy dentin, and reduces the risk of 

iatrogenic complications such as perforations or 

canal deviations. Although early clinical results are 

encouraging, broader adoption of guided 

endodontics requires further validation through 

prospective, randomized clinical trials with larger 

cohorts and standardized study designs. 

Additionally, factors such as cost, workflow 

efficiency, and the learning curve for practitioners 

must be addressed to facilitate its routine use. As 

digital dentistry continues to advance, guided 

endodontics is well-positioned to set new 

benchmarks in precision and minimally invasive 

treatment. 
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