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ABSTRACT

Recent advancements in dental technology, such as magnification devices like loupes and surgical microscopes, have
greatly improved the accuracy and quality of root canal treatments. Dental operating microscopes (DOMs) have become
widely accepted in endodontics, providing enhanced visualization and facilitating precise identification of anatomical
landmarks, root canal orifices, and pulp remnants. The increased magnification and illumination offered by DOMs have
improved treatment outcomes by enabling more efficient removal of bacteria, debris, and obturation materials from the
root canal system. Studies have shown that the use of DOMs can significantly increase the success rates of endodontic
treatments, allowing for the identification and treatment of even the smallest canals and anatomical variations.
Additionally, DOMs enhance ergonomics, patient communication, and documentation in dental practice. However,
challenges such as cost and limited office space hinder their widespread use. Increased education and awareness of the
benefits of operating microscope utilization are essential for its broader adoption in endodontic procedures.
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INTRODUCTION

Endodontic treatment is a dental procedure that involves
the removal of infected or damaged pulp tissue from within
a tooth. The objective of successful endodontic therapy is
the thorough mechanical and chemical cleansing of the
entire root canal system, followed by its complete
obturation with an inert filling material.* Creating an ideal

access opening is one of the most important steps to ensure
a successful endodontic procedure. At the same time, the
inability to identify and adequately treat all the canals of
the endodontic system is a major cause of treatment failure
and the persistence of disease.>® Recent developments in
dental technology have improved the clinician's ability to
treat elusive regions within the oral cavity, increasing the
efficiency and quality of root canal treatment. For
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example, in endodontic surgery, the advent of
microsurgical instruments has brought technical changes
to the approach to root canal preparation. Along with the
utility of such instruments, the use of well-focused
illumination and magnification devices has been
recommended as a standard of care.* Loupes and dental
operating microscopes (DOM) are the magnification
devices most frequently utilized in the field of
endodontics.® Working with such devices has become a
widely accepted practice in conventional and surgical
endodontics. These advancements have boosted the
accuracy of endodontic procedures. These developments
have allowed dentists to undertake surgeries that were long
thought to be either impossible or doable only by dentists
with exceptional skills or good fortune. The most
significant change is the widespread use of operating
microscopes.® In addition to ophthalmology, operating
microscopes have also been utilized for decades in the
disciplines of neurosurgery, reconstructive surgery,
otorhinolaryngology, and vascular surgery. It has only
been used in dentistry for about 15 years, but its use in
endodontics specifically has completely changed the face
of this specialty around the world.® Endodontic therapy
could previously only depend on tactile sensitivity and
radiographs, which were required to view the interior of
the root canal system. When treating an individual with
endodontics, the dentist has to primarily rely on their
tactile sense with limited visual cues. Before DOM,
clinicians could only "feel" the presence of a problem (a
ledge, a perforation, an obstruction, a damaged
instrument), and the clinical management of the condition
was less predictable and relied on chance. Tactile
dexterity, mental imaging, and patience were all put to the
test during endodontic treatments because of the lack of
visual feedback.® The growing utilization of the DOMs in
endodontics has resulted in documented improvements in
both clinical effectiveness and skill, along with a reduction
in iatrogenic incidents.” Since 1998, the Commission on
Dental Accreditation (CODA) has included DOM as a
requirement in its proficiency standards for post-graduate
endodontic residencies. As a result, the DOM has become
an essential component of the field of endodontics,
experiencing a consistent rise in adoption, with usage rates
increasing from 52% in 1999 to 90% in 2008.”¢ Multiple
studies have provided evidence of the clinical efficacy of
the dental operating microscope (DOM) in enhancing the
outcomes of various endodontic procedures.

METHODOLOGY

The present research is based on a comprehensive
literature search conducted on 23 May 2023, in the
Medline and Cochrane databases, utilizing the medical
subject headings (MeSH) and a combination of all
available related terms. To avoid overlooking any potential
research, a manual Google Scholar search was conducted
using the reference listings of the previously cited papers
as a starting point. We scoured the literature on the impact
of dental operating microscopes on endodontic treatment

success rates. There was no date, language, participant age,
or publication type restrictions.

DISCUSSION

The lasting success of both primary and retreatment cases
in endodontics depends heavily on the precision of
techniques employed during the cleaning, shaping, and
filling of root canals. These techniques are significantly
enhanced through the use of improved lighting and
magnification, further ensuring their accuracy.® A
comprehensive understanding of dental morphology, as
well as the precise location and cleanliness of the root canal
system, are essential requirements for successful
endodontic treatments. To enhance the quality of these
treatments, endodontists have sought out new
technologies. The development of DOM is often regarded
as one of dentistry's greatest accomplishments because of
the positive impact it has had on the efficiency and
effectiveness of so many different types of treatment.
Selden was the first author to publish a paper on the
applicability of DOM to conventional endodontic therapy.®
Commercially available microscopes offer adjustable
magnification that typically ranges from approximately 4x
to 25x, while loupes generally provide fixed magnification
between 2.5x and 6x. Magnification can be categorized
into low magnification (around 2x-8x), mid magnification
(approximately 8x-16x), and high magnification (roughly
16x-25x). These different levels of magnification are
applicable for various stages of both nonsurgical and
surgical endodontic procedures. Low magnification is
primarily used to gain an overall view of the treatment
area, mid magnification is employed for the main steps in
root canal therapy and endodontic surgery, and high
magnification is utilized for precise identification of small
structures and detailed documentation. The use of a
microscope significantly enhances the accuracy of
practitioners during these procedures.® It is important to
note that there is a period of adjustment and adaptation
when working with mid and high magnification, as
practitioners need to be mindful of their movements to
prevent unintentional actions on delicate anatomical
structures. Due to the small-scale nature of the work
environment, new micro-instruments have been introduced
to the dental field.

DOM has been shown to be helpful in addressing complex
situations in endodontics and dental surgery through
several experiments and clinical data, but its adoption has
been slower than anticipated.™ To improve the efficacy
and success rate of endodontic treatment, dentists must still
have a thorough understanding of the anatomy of the pulp
chamber and root canal system; however, it is anticipated
that the microscope will have a growing impact on all
treatment procedures in the coming years.** DOM can be
used effectively in both surgical and non-surgical
endodontic procedures. Even in the apical third, every
difficulty encountered in the straight portion of the root
canal can be easily observed and managed with the first
technique. For the latter, the microscope enables a
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thorough examination of the apical portion of the root,
facilitates the preparation of retrograde cavities, and
enhances apical resection with an optimal bevel.'? DOM
enables the dentist to identify pulp chamber anatomical
landmarks, root canal orifices, pulp remnants, cracks,
resorption, and pulp stones with greater clarity. The
enhanced visibility —of specific canals during
instrumentation permits endodontists to more efficiently
insert files into canals.® One study reports on the utility of
DOM in four retreatment cases that showed recurrent
infection despite the repeated use of antibacterial
endodontic dressing with calcium hydroxide. The use of
DOM revealed the existence of longitudinal fractures that
had previously remained undetected on clinical inspection
and radiographic examination.!* Treatment options for
damaged instrument retrieval which include the use of
ultrasonic endodontic equipment enhanced vision by
means of DOM have been observed to provide a generally
positive prognosis. These studies note that a successful
outcome can be achieved by a combination of early actions
of collecting the broken tool, disinfecting the root canal
and peri-radicular tissues, and using antimicrobials.'® The
authors recommended performing entire treatment
procedures using DOM in cases where its use is justified.**
It was extremely helpful for removing separated files in the
pulp chamber or root canal system, as well as identifying
calcified or missing canals.'* The increased
magnification and illumination provided by DOMs also
enable practitioners to more effectively remove bacteria,
debris, and obturation materials from the root canal
system, which is key to successful root canal therapy. This
is particularly important in cases where the canals are
curved or narrow, as the use of DOMs can help prevent
over-instrumentation or perforation of the root canal
walls 1

Although the operating microscope is how regarded as a
potent clinical instrument, it was not initially adopted by
all endodontists. However, the authors of a study
conducted by Monica et al observed that the use of the
DOM on an infrequent or intermittent basis during
endodontic treatment had a detrimental influence on the
final result because it prolonged appointments and
disrupted clinical procedures.* Among the benefits of the
DOM are magnification, appropriate illumination,
improved treatment quality and precision, and enhanced
communication through an integrated video system.'’ The
use of an operating microscope provides other advantages,
including accurate access cavity preparation, precise
identification of root canals, and effective removal of
pulpal stones or fractured instruments.*® This is especially
crucial for endodontic treatments, where the removal of
bacteria and infected tissue is crucial to the success of the
procedure. With proper training in DOM use, endodontic
procedures can be performed faster and with fewer errors.
The microscope improves the overall treatment quality and
encourages endodontists to update their learned concepts,
which positively impacts their clinical performances.® The
presence of light enhances the apparent resolution, which
refers to the ability to perceive two closely situated objects

as separate and distinct entities.® Moreover, studies have
shown that the use of DOMs can increase the success of
the treatment of endodontics by up to 10-15%. This is
because DOMs allow practitioners to identify and treat
even the smallest canals and anatomical variations that
may not be visible with the naked eye or with traditional
dental loupes.?®?! In addition to improving the success
rates of endodontic treatments, DOMSs have also been
shown to reduce the hazard of procedural errors and
complications, such as caries, missed canals, instrument
fractures, and perforations. This is because DOMs provide
better visualization and control during the procedure,
which allows practitioners to work more efficiently and
accurately.?? Furthermore, another benefit is improved
ergonomics, so DOMs can be adjusted to accommodate the
individual needs of the practitioner, which can help reduce
the risk of musculoskeletal disorders and other
occupational injuries related to dental work. Additionally,
they provide improved patient communication, so the use
of DOMs can help practitioners explain dental conditions
and treatment options to patients more effectively. Patients
can see the condition of their teeth and gums in greater
detail, which can help them make more informed
decisions about their dental care.® Moreover, it provides
easy access to high-quality images and videos captured by
DOMs which can be used for documentation and education
purposes. These images can be stored and shared digitally,
which can help improve communication among dental
professionals and lead to better patient outcomes.*® Due to
these benefits, the American Dental Association made a
formal request in 1998 for all graduate programs in the
United States to incorporate the teaching of operating
microscope utilization in both nonsurgical and surgical
endodontic procedures.”® Nonetheless, some factors
decrease the widespread use of microscopes. The most
significant factor is the exorbitant price. Additionally,
challenges may arise, such as limited office space or a lack
of motivation to utilize the microscope, often stemming
from a lack of familiarity or understanding about its
benefits.

CONCLUSION

The use of DOM, which enhances clinical performance in
numerous treatment procedures, is often regarded as one of
dentistry's greatest inventions. DOM has been shown to be
useful in addressing complex problems in endodontics and
dental surgery via various experiments and clinical trials,
but its widespread adoption has lagged behind
expectations. The use of DOMs in dentistry provides many
benefits beyond just endodontic treatments. The enhanced
visualization, accuracy, and ergonomics can improve the
quality of care for cases and decrease the risk of
occupational injuries for practitioners. Improved patient
communication and documentation can also lead to better
overall outcomes for dental care.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

International Journal of Community Medicine and Public Health | August 2023 | Vol 10 | Issue 8 Page 3002



Alshargawi WK et al. Int J Community Med Public Health. 2023 Aug;10(8):3000-3003

REFERENCES

1.

10.

11.

12.

13.

14.

Vertucci FJ. Root canal anatomy of the human
permanent teeth. Oral Surg Oral Med Oral Pathol.
1984;58(5):589-99.

Dugas NN, Lawrence HP, Pharoah MJ, Friedman S.
Periapical health and treatment quality assessment of
root-filled teeth in two Canadian populations. Int
Endodont J. 2003;36(3):181-92.

Weine FS, Healey HJ, Gerstein H, Evanson L. Canal
configuration in the mesiobuccal root of the
maxillary first molar and its endodontic significance.
Oral Surg Oral Med Oral Pathol. 1969;28(3):419-25.
Kim S. Principles of endodontic microsurgery. Dent
Clin North Am. 1997;41(3):481-97.

Castellucci A. Magnification in endodontics: the use
of the operating microscope. Practical Procedures
Aesthetic Dentistry. 2003;15(5):377-86.

Carr GB, Murgel CA. The use of the operating
microscope in endodontics. Dent Clin North Am.
2010;54(2):191-214.

Kersten DD, Mines P, Sweet M. Use of the
microscope in endodontics: results of a questionnaire.
J Endodont. 2008;34(7):804-7.

Lins C, Silva E, Lima G, Menezes S, Travassos R.
Operating microscope in endodontics: A systematic
review. Open J Stomatol. 2013;03:1-5.

Selden HS. The dental-operating microscope and its
slow acceptance. J Endodont. 2002;28(3):206-7.
Bowers DJ, Glickman GN, Solomon ES, He J.
Magnification's effect on endodontic fine motor
skills. J Endodont. 2010;36(7):1135-8.

Mamoun JS. A rationale for the use of high-powered
magnification or microscopes in general dentistry.
Gen Dent. 2009;57(1):18-26.

Perrin P, Neuhaus KW, Lussi A. The impact of
loupes and microscopes on vision in endodontics. Int
Endod J. 2014;47(5):425-9.

Kumar R. Surgical Operating Microscopes in
Endodontics: Enlarged Vision and Possibility. Int J
Stomatol Res. 2013;2(1):11-5.

Monica M, Tudor H, Alexandra S, Dragos S,
Alexandru S. The impact of operating microscope on

15.

16.

17.

18.

19.

20.

21.

22.

23.

the outcome of endodontic treatment performed by
postgraduate students. Eur Scientific J. 2015;11(27).
Kaul R, Gupta R, Chhabra S, Koul R. Dental
Operating Microscope-guided Retrieval of Broken
Instrument from a Deciduous Molar Using
Ultrasonics. Int J Clin  Pediatr  Dent.
2022;15(1):S114-8.

Low JF, Dom TNM, Baharin SA. Magnification in
endodontics: A review of its application and
acceptance among dental practitioners. Eur J Dent.
2018;12(4):610-6.

Buchanan LS. Innovations in endodontic instruments
and techniques: how they simplify treatment. Dent
Today. 2002;21(12):52-4.

Khalighinejad N, Aminoshariae A, Kulild JC,
Williams KA, Wang J, Mickel A. The Effect of the
Dental Operating Microscope on the Outcome of
Nonsurgical Root Canal Treatment: A Retrospective
Case-control Study. J Endodont. 2017;43(5):728-32.
Touboul V, Germa A, Lasfargues JJ, Bonte E.
Outcome of endodontic treatments made by
postgraduate students in the dental clinic of
bretonneau hospital. Int J Dent. 2014;684979.
Elemam RF, Pretty I. Comparison of the success rate
of endodontic treatment and implant treatment. ISRN
Dent. 2011;6405009.

Yadav S, Nawal RR, Talwar S. Endodontic
Management of Maxillary Central Incisor with Rare
Root Canal Anatomy. Cureus. 2020;12(4):e7851.
Terauchi Y, Ali WT, Abielhassan MM. Present status
and future directions: Removal of fractured
instruments. 2022;55(S3):685-7009.

Kim S, Baek S. The microscope and endodontics.
Dent Clin North Am. 2004;48(1):11-8.

Cite this article as: Alshargawi WK, Almazrua Al,
Tobaigy RA, Alsagoor WH, Almossaen MB, Moafa
WM, et al. The impact of dental operating
microscopes on the success rates of endodontic
treatments. Int J Community Med Public Health
2023;10:3000-3.

International Journal of Community Medicine and Public Health | August 2023 | Vol 10 | Issue 8 Page 3003



