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Overview
Enhancing visualization within the oral cavity 
has long been a goal of dental practitioners. 
External lighting sources, patient positioning, 
and the use of mirrors have been employed 
since the onset of modern dentistry. However, 
as the complexity of dental and oral surgical 
procedures increases and as more advanced 
magnification tools become available, the 
adoption of tools to improve visualization 
has become more and more commonplace. 
Modern magnification and visualization aids 
can be utilized to improve clinical outcomes, 
enhance dental healthcare providers comfort 
and productivity, and improve the post-
operative healing after periodontal procedures. 
Magnification loupes, microscopes, and 
enhanced visualization through the use of 
endoscopic visualization have been associated 
with enhanced outcomes of most technical 
dental procedures.1,2 Given the importance of 
mere millimeters of hard and soft tissue in 
periodontal regenerative procedures and the 
challenges with adequate root debridement 
in closed scaling and root planing, it has 
been proposed that the use of enhanced 
visualization techniques are uniquely suited to 
improve nonsurgical and surgical periodontal 
procedures. This course seeks to review 
currently available technologies to enhance 
visualization and their applications and 
limitations for periodontal care.

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:
• List currently available enhanced 

visualization technologies available for use 
in periodontal therapy.

• Understand the role of enhanced 
visualization in implementing minimally 
invasive and microsurgical techniques.

• Discuss the advantages and disadvantages 
of individual technologies to enhance 
visualization for use in periodontal therapy.

• Develop an understanding of patient- 
and procedure-based factors that may 
influence the optimal enhanced visualization 
techniques in periodontal therapy.

Introduction
Periodontitis is a common chronic infectious-
inflammatory condition.3 The primary etiology 
of periodontitis is dental plaque biofilm and 
bacterial-associated virulence factors.4-6 These 
factors initiate a host immune response that 
results in the destruction of the hard and soft 
tissues supporting the teeth, this response 
is moderated by genetic, environmental, and 
acquired risk factors.4-6 Initial periodontal 
treatment focuses on the effective and regular 
removal of the dental plaque biofilm and any 
secondary plaque retentive factors, such as 
dental calculus as well as host modulation 
and risk reduction strategies for periodontal 
disease modifying factors.4-6 Adequate removal 
of primary etiologic factors is critical to 
achieving optimal periodontal health.4-9 The 
long-term outcome of periodontal therapy, 
both nonsurgical and surgical, relies upon 
removal of the biofilm and elimination of 
periodontal pathogens associated with the 
tooth surfaces, periodontal tissues, mucosal 
surfaces, the tongue dorsum, and other niches 
within the oral cavity as well as the prevention 
of re-infection by exogenous and endogenous 
pathogens.4,6 Nonsurgical periodontal therapy 
aims to establish a root surface that is 
biologically acceptable for the reestablishment 
of a healthy periodontal attachment,10-13 but this 
can be a challenge in areas where visualization 
cannot be reliably achieved and access for 
debridement is limited. These areas may 
include deep periodontal pockets, root flutes, 
root concavities or other anatomic limitations, 
and the cemento-enamel junction (CEJ).14-17 It 
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is well-established that surgical flap reflection 
to allow for enhanced visualization improves 
the efficacy of root surface debridement and 
may account for improved clinical outcomes 
after surgical treatment at some sites.18 While 
surgical debridement may improve biofilm 
and calculus removal, there are limitations 
and adverse outcomes of periodontal 
surgery in some instances. Increased gingival 
recession and esthetic compromise as well 
as post-operative discomfort and dentinal 
hypersensitivity (DH) are all common sequelae 
after periodontal surgery.19 To reduce 
morbidity associated with surgical interventions 
and improve the outcomes of nonsurgical 
periodontal therapy many therapies have been 
proposed for use in practice, including the use 
of laser-assisted periodontal debridement, 
subgingival irrigations, local delivery of 
antimicrobial therapies, and enhanced 
visualization techniques. Specifically, enhanced 
visualization techniques, including the use 
of loupe magnification, microscopy, and 
periodontal endoscopy have been proposed 
as methods to avoid or limit surgical access in 
certain clinical scenarios. In addition, surgical 
techniques may be employed to repair defects 
caused by periodontal disease progression and 
acquired or innate mucogingival deformities. 
This course will review the adjunctive use 
of enhanced visualization protocols during 
the treatment of periodontal diseases and 
conditions.

Enhanced Visualization Technologies
Periodontal therapy aims to restore the 
periodontium to a state that allows for 
maintenance in health without clinical signs 
of inflammation or disease progression 
and to reestablish comfort, function, and 
esthetics.20 Nonsurgical therapy includes 
the control of both primary and secondary 
etiologic factors. The removal of dysbiotic 
plaque biofilm, bacterial byproducts as well as 
plaque-retentive materials such as calculus, 
are critical to this treatment, paired with 
strategies to address secondary etiologic 
factors including systemic disease control, 
tobacco cessation/reduction, management of 
occlusal dysfunction, etc.4-9 Scaling and root 
planing (ScRP) is a fundamental treatment 
for periodontitis.10-13 The primary objective 

of ScRP is to restore periodontal health 
through removal of pathogenic products from 
periodontally-involved root surfaces to create 
biologically acceptable root surfaces.10-13 These 
products, including plaque biofilm, calculus, 
and endotoxin, serve to induce host response 
and inflammation leading to attachment loss.21 
When performed adequately, ScRP results 
in significant reduction in probing depths, 
bleeding on probing, and subgingival dysbiotic 
biofilms, but limitations to ScRP efficacy exist.13 
It has also been noted that as calculus is a 
reservoir for live pathogens and bacterial 
endotoxins and thus incomplete calculus 
removal is associated with reinfection of the 
local subgingival environment and induce 
a recurrence of periodontitis.14,15 Despite 
its widespread use as initial therapy for 
periodontitis, ScRP has rarely been found to 
achieve total calculus removal.16 Furthermore, 
decreased effectiveness of ScRP has been 
associated with increased pocket depth, 
lack of visualization to access and identify 
residual deposits, instrumentation used, and 
operator experience.16-19 Surgical access to 
allow for increased visualization has been 
shown to improve the efficiency of removal 
of deposits, but there are challenges and 
limitations to surgical therapy, including patient 
acceptance and potential post-operative 
esthetic compromise, patient discomfort, and 
healing times.20-23 To increase the effectiveness 
of nonsurgical therapy, the use of enhanced 
visualization techniques, including the use of 
magnification loupes, periodontal endoscope, 
and microscopy have been proposed to 
enhance visualization and combat operator 
fatigue.

While the use of magnification in dentistry has 
occurred over the last few decades, the history 
of magnification stretches far back into history. 
It has long been proposed that magnification 
enjoyed widespread use throughout 
antiquity. The so-called Nimrud lens is a rock 
crystal artifact dated to the 7th century BC 
which may or may not have been used as a 
magnifying glass, or a burning glass.24 It is also 
believed that the first known description of 
magnification is that of simple glass meniscus 
lenses described in hieroglyphics Egypt over 
2800 years ago.25 Furthermore, dental plaque 
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observed under a microscope by Anton van 
Leeuwenhook in 1694 established the basis 
for microbiology.26 The “animalcules” that van 
Leeuwenhook observed are also the primary 
etiological agents against which our current 
periodontal therapies are aimed. It is fitting, 
then, that current trends in periodontal 
diagnosis and treatment are incorporating 
these magnification techniques into more 
common use. An intact human eye with 20-20 
visual acuity has the ability to differentiate 
between two distinct entities if they are at 
least 0.2mm apart from one another.27 Dental 
healthcare professional should be aware of 
their own visual acuity and identify changes 
that may occur over time.28

Magnification
Enhancement of visual acuity through the 
use of magnification loupes is common in 
medicine and dentistry.29 Loupes can provide 
magnification of 2 to 8x magnification and 
are used extensively during dental therapies, 
including nonsurgical and surgical periodontal 
therapies.30 There are two general types of 
loupes that are used in dentistry: Galilean 
loupes and Keplerian (or prismatic) loupes.30 
Galilean loupes are composed up a set of 
lenses—a convex objective lens and a concave 
eyepiece lens. Galilean lenses generally have 
a magnification of 2-3x and offer depth and 
width of visual field that cannot be achieved 

with a single lens (i.e., simple loupe).30 Keplerian 
loupes feature two or more positive convex 
lenses and can achieve magnification up to 
8x.30 Due to the number of lenses, Keplerian 
loupes tend to be heavier and offer a limited 
width of field, but newer materials, including 
high index, lightweight glass, can remedy these 
issues.30

Of the currently available enhanced 
visualization technologies, magnification 
loupes are the most used in dental practice. It 
has been reported that up to 66% of dentists 
utilize loupe magnification for some or all of 
the procedures that they perform, although 
a significantly lower percentage of dental 
hygienists reported loupe use.31-33 The use 
of loupe magnification has demonstrated 
improved operator ergonomics, clinician 
comfort, and decreased incidence of 
musculoskeletal injury.34-37 Furthermore, in 
novice dental and dental hygiene practitioners 
loupe use was associated with improved 
visual acuity.38 It has also been suggested that 
loupe magnification may allow for enhanced 
visual acuity that can overcome age-related 
visual acuity loss associated with presbyopia 
in older dental practitioners.39 Additionally, 
clinical outcomes after closed ScRP, including 
scanning electron tooth root surface roughness 
and inadvertent removal of cementum/root 
gouging were improved when 2.5x loupe 

Figure 1. Galilean v. Keplerian (prismatic) lens design. Magnification 
loupes may be of either Galilean or Keplerian design.
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magnification were used.40 However, no such 
advantages to the use of loupe magnification 
were seen when they were used to improve 
visualization during supragingival scaling 
procedures.41

Microscopy for Nonsurgical Periodontal 
Therapy
Microscope use in medicine was pioneered 
by Carl Nylen at the University of Stockholm 
who developed a monocular microscope for 
ear surgery in 1922 and the first commercial 
binocular operating microscope in 1953 by 
the Carl Zeiss Company in West Germany.42,43 
Dental operating microscopes were introduced 
in 1978 and commercially produced in 1981 
by Dentiscope (Chayes-Virginia, Inc. Evansville, 
IN).44,45 Since that time, incorporation of 
dental operating microscopes into practice 
has adopted in many disciplines of dentistry. 
Generally, the surgical microscopes used 
in dentistry use Galilean optics.46 They have 
binocular eyepieces joined by counteracting 
prisms creating a parallel optical axis.46 The 
use of dental microscopy offers an ability to 
magnify areas that are extremely small and 
require precision to access and appropriately 
treat. Unlike loupe magnification, the dental 
microscope offers an ability to utilize different 
magnifications with the same instrument and 
can provide higher levels of magnification, 
generally up to 25x, although it has been 
reported that the ideal magnification for 
periodontal surgical procedures is generally 
reported to be 5-12x. While the use of dental 
microscopy is common in endodontic therapy, 
its adoption in periodontal therapies is less 
widespread.47

While microscope magnification is more 
commonly used in dentistry during endodontic 
and surgical interventions, microscopy use 
has been evaluated as a potential adjunctive 
visualization technique for closed scaling and 
root planing. Microsurgical approaches in 
periodontal therapy will be discussed later 
in this course. In studies evaluating the use 
of a surgical operating microscope at various 
magnification variables, it was demonstrated 
that probing depth reduction at 4 weeks 
was better for all variables than without 
magnification and that qualitative practitioner 
reports of improved ergonomics were best 
for 0.6 magnification variable (i.e. 3.5-5x 
magnification).48 SEM analysis of extracted 
teeth that received no treatment, ScRP using 
loupe magnification, or ScRP with the use of 
a surgical operating microscope revealed that 
teeth treated with nonsurgical therapy with 
the use of the surgical operating microscope 
demonstrated less root gouging and more 
root surface nanohardness than those in other 
groups. Additionally, in vitro studies revealed 
improved attachment and proliferation of 
periodontal ligament cells and decreased pro-
inflammatory cytokine production at the root 
surfaces treated with ScRP and microscope 
use.48 This research indicates that the use 
of the surgical operating microscope may 
provide improved visualization leading to root 
surface biocompatibility and enhanced clinical 
outcomes.

Endoscopy
Endoscopy is a minimally invasive medical 
procedure allowing a physician to evaluate 
internal structures of the body through orifices 

Figure 2. Visualization of subgingival calculus can be achieved with the 
periodontal endoscope.
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or small surgical openings. Dental applications 
of endoscopy include visualization of the 
temporomandibular joint, maxillary sinus 
cavities, implant sites, endodontic evaluation of 
root canal areas, and to facilitate periodontal 
therapy.49-53 Dental endoscopes are designed to 
provide subgingival visualization and consist of 
a thin fiber-optic cable comprised of bundles 
of thin glass fibers that are less than 1 mm in 
diameter. Dental endoscopes utilize the fiber-
optic cable to transmit light to and from the 
area to be viewed and the images are viewed 
on a display screen.54 When used subgingivally, 
the dental endoscope is used with internal 
irrigation and a sheath that provides a sterile 
barrier.54 The dental endoscope provides 
magnification from 24-48x and is used with 
specialized probes, curettes, and retracting 
instruments to maximize visualization. The 
endoscope allows for real-time subgingival 
imaging with illumination and magnification.54 
Recent investigations across several research 
groups have demonstrated improved clinical 
outcomes at up to 12 months when the 
periodontal endoscope was used with scaling 
and root planing compared to scaling and root 
planing alone.55-57 It should be noted that some 
of the differences seen were more pronounced 
in areas that may be more difficult to address 
with nonsurgical therapy, including deeper 
initial probing pocket depths (PD ≥ 5mm) 
and at multirooted teeth.56,57 While further 
long-term controlled studies are required, it 
should be noted that histologic evidence of 
chronic inflammation and microscopic calculus 
root accretions were not found and/or were 
minimal at 6 months after ScRP with the use 
of the periodontal endoscope, which may 
indicate long-term benefits and/or a decreased 
likelihood for disease recurrence after the use 
of this visualization technology.58

Various randomized controlled studies 
have been performed to evaluate the use 
of the periodontal endoscope.53-66 A recent 
systematic review and meta-analysis evaluating 
these reports concluded that the use of 
the periodontal endoscope could improve 
subgingival calculus removal when compared 
with ScRP alone.52 However, clinical outcomes 
after ScRP with the use of a periodontal 
endoscope, including bleeding on probing 

(BOP), gingival index (GI), and probing depths 
(PD), did not demonstrate a statistically 
significant difference when compared to ScRP 
alone.54 One explanation for these findings 
may be the relatively challenging and novel 
skills associated with use of the periodontal 
endoscope, including ambidextrous use 
of instrumentation, and the potential for a 
steep learning curve when adopting such a 
technology.67 It has been suggested that a 2-4 
week training period is necessary for mastery 
of the skills required to proficiently operate the 
periodontal endoscope.68 Additionally, operator 
experience may influence the advantage 
provided by the use of periodontal endoscopy; 
in one preclinical investigation, no statistically 
significant difference was seen in simulated 
root surface deposit removal due to operator 
experience whereas operator experience did 
result in increased deposit removal without 
endoscope use.69 There may also be anatomical 
limitations to the efficacy of a periodontal 
endoscope in clinical practice. Further, when 
applied in real-world clinical practice, the use of 
the periodontal endoscope is associated with 
an increase in treatment time and should be 
considered as a practical aspect of the clinical 
use of the periodontal endoscope.53,54,56,68,69 
For example, more time may need to be 
allotted to ScRP procedures when periodontal 
endoscopy is used as an adjunct and this may 
not align with remuneration associated with 
most fee schedules. There are no Current 
Dental Terminology (CDT) codes at this time 
that are associated with the adjunctive use 
of periodontal endoscopy during nonsurgical 
periodontal therapy,70 which could also limit 
widespread adoption and no data currently 
exist on patient-centered outcomes and 
assessment of post-procedural comfort 
associated with the use of adjunctive 
periodontal endoscopy for visualization during 
ScRP. In many practices, a cost-utility analysis 
regarding the additional benefits that may be 
conferred with use of periodontal endoscopy 
weighed against the costs of increased 
instrumentation and upkeep and the time and 
training of dental healthcare professionals for 
the effective use of periodontal endoscopy.

The use of the periodontal endoscope has also 
been evaluated during periodontal surgery. 
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When endoscopic visualization was used 
during minimally invasive surgery, enhanced 
visualization was noted during surgery, but 
no differences in residual calculus were noted 
with or without endoscopic visualization at 
moderate to deep periodontal pockets.71 It 
should also be noted that when nonsurgical 
therapy with the periodontal endoscope was 
compared to papilla preservation minimally 
invasive flap surgery, endoscopic nonsurgical 
therapy demonstrated reduced treatment time 
and non-inferior clinical outcomes compared to 
papilla preservation periodontal surgery.72

Advanced Visualization Techniques: 
Summary of Clinical Utility
The advantages and limitations of closed 
ScRP are well-established.13,73 The removal 
of calculus and dental plaque biofilm with 
hand and ultrasonic scalers to achieve a 
biologically compatible root surface can 
result in significant clinical improvements.13 
Complete calculus removal can rarely be 
reliably achieved, decreased effectiveness in 
removal of root surface deposits has been 
associated with increasing probing depths and 
operator experience.16,17 Because increased 
residual calculus after closed ScRP has been 
found within deeper periodontal pockets and 
at root flutes, tooth line angles, and at CEJ 
sites, these sites prove particularly challenging 
to achieve optimal clinical outcomes with 
only closed ScRP.74,75 In these cases, increased 
visualization through surgical access has 
been demonstrated to improve the efficacy 
of calculus removal, but—even with surgical 
debridement—complete calculus removal at 
the scanning electron microscope (SEM) level is 
rare.20 In addition to the challenges of calculus 
removal, detection of subgingival calculus 
deposits in a closed environment is also limited 
by a lack of visualization and inaccuracy of 
tactile sensations and potential confounding 
due to radicular irregularities, differentiation 
of the CEJ or restorative margins from calculus 
deposits, and variable subgingival anatomy.76,77 
In these cases, the use of enhanced 
visualization technologies have been proposed 
to improve the efficiency of nonsurgical 
periodontal therapies by allowing better visual 
assessment of exposed or subgingival root 
surfaces. Overall, the use of magnification has 

been associated with enhanced outcome of 
most technical dental procedures, including 
scaling and root planing.1

Minimally Invasive Periodontal 
Therapy with Surgical Microscopy 
(Microsurgery)
Microsurgery is defined as surgical procedures 
performed under a microscope using 
specialized instrumentation to allow for 
manipulation of small structures and to avoid 
interruption of adjacent tissues as much as 
possible. The procedures themselves are 
a mixture of surgical science and art and 
can take many years of training to become 
proficient.78 Carl Nylen is considered to be the 
father of microsurgery and designed the first 
binocular microscope for use in medicine in 
1921.29 While other surgeons adopted the use 
of microscopes during surgery, its usefulness 
in complex treatments at sites with a minute 
scale was clearly demonstrated with Jacobsen 
and Suarez achieved complete patency after 
suturing blood vessels of < 1 mm in diameter 
during surgical anastomosis79 and surgical 
microscopes were first introduced to dentistry 
in 1978 by Apotherker and Jako.44 Given the 
minute scale on which surgical procedures 
are performed in periodontics, the addition of 
microsurgical techniques has challenges and 
advantages.

Generally, the traits associated with use of 
surgical stereomicroscopes are threefold: 
illumination, magnification, and increased 
precision in surgical skill delivery.80 Illumination 
and magnification delivered by an external 
stereomicroscope offers the advantage that it 
allows significantly greater magnification when 
compared to loupes and the ability to deliver 
illumination directly to the surgical field. Unlike 
the use of the endoscope, minimally invasive 
surgical techniques with the use of surgical 
microscopy require elevation of gingival flaps 
to expose the working field, but this approach 
can allow for the utilization of minimal flap 
elevation and thus yield decreased post-
operative healing time and discomfort. Lastly, 
due to the factors of magnification (generally 
between 5-12x for periodontal surgery) and 
the more delicate tissue manipulation, the 
use of microsurgical instrumentation and 
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fine-gauge sutures are also a critical part of the 
armamentarium for periodontal microsurgery. 
The use of microsurgical instruments, such as 
ophthalmic knives, allows for small size and 
higher levels of precision and sharpness due to 
their method of preparation.80 These factors, in 
turn, lead to a more even and exact wound edge 
which can be repositioned for more rapid post-
operative healing.80 In particular, debridement 
of defects for hard and soft tissue regeneration 
and periodontal mucogingival and aesthetic 
surgeries have been described as benefitting 
from the use of microsurgical techniques.81-86 In 
particular, the use of the operating microscope 
for a microsurgical approach reduced gingival 
recession when compared to conventional 
surgery.87 Further, it has been reported that 
enhanced debridement with decreased 
granulomatous tissue remnants and favorable 
early soft tissue healing while achieving similar 
bone quality when used during alveolar ridge 
preservation prior to dental implant placement.88

 However, the limited field of view that is allowed 
via the stereomicroscope may limit the use 
of microsurgery for larger procedures and/
or where depth perception is critical, such as 
dental implant placement.81-84 While many of 
these reports are limited in nature, they should 
be critically evaluated and the benefit to clinical, 
aesthetic, and patient-reported outcomes 
thoroughly assessed.

This advanced armamentarium and the 
inevitable learning curve associated with 

acquiring new surgical skills may be a barrier to 
some practitioners, but can convey benefits for 
advanced surgical care including:81-84

1. Increased accuracy and decreased extent 
of incisions and flap elevation, which can 
decrease unintended surgical trauma and 
improve post-operative healing and patient-
perceived discomfort.

2. Enhanced observation of etiologic 
factors that may cause recurrent disease 
progression and the ability to be more 
meticulous in debridement of surgical sites 
to ensure improved surgical outcomes.

3. Improved visualization for surgical 
positioning of tissues, leading to more 
exacting outcomes after soft and hard tissue 
manipulation.

4. Decreased surgical manipulation and 
interruption of blood supply lessens the risk 
of tissue injury and necrosis and functional 
and esthetic compromise.

5. Facilitation of healing by primary rather 
than secondary intention, which decreases 
significant variability in treatment outcomes 
and reduces untoward surgical healing.

Impact of Enhanced Visualization 
Techniques and/or Microsurgery on 
Ergonomics
An advantage of magnification use during 
the delivery of dental care is the reduction 
in practitioner malposition resulting in poor 
ergonomic form and subsequent potential 
injury. Work-related musculoskeletal disorders 
are common among dentists due to the 
repetitive, forceful or prolonged exertions of 
the hands and prolonged awkward postures.89 
In fact, it has been reported that nearly 30% 
of dentists who retire early do so due to 
musculoskeletal disorders that make practicing 
difficult and/or uncomfortable.90 Proper 
positioning and ergonomics in dentistry is 
critical to the efficient and effective delivery of 
dental care as well as the maintenance of high 
levels of clinical skill throughout the working 
life of the dental healthcare professional. 
Practitioner posture is considered critical to 
avoiding many work-related musculoskeletal 
injuries for dentists and the following 
recommendations on ideal posture have been 
made:91

Figure 3. The use of a stereomicroscope to improve 
visualization during periodontal surgery
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• Always try to maintain an erect posture
• Use an adjustable chair with lumbar, 

thoracic and arm support
• Work with hands location close to the body, 

not extended
• Minimize excessive wrist movements
• Avoid excessive finger movements
• Alternate work positions between sitting 

and standing
• Adjust the height of the practitioner’s chair 

and the patient’s chair to a comfortable level
• Consider horizontal patient positioning
• Check the placement of the adjustable light

Given these recommendations, the use of 
magnification may be critical in helping dental 
healthcare professionals achieve optimal 
ergonomic posture.92 In a survey deployed 
to dental healthcare providers, the use of 
magnification was reported to improve 
practitioner comfort in 89% of cases.93 The use 
of loupes by dentists and dental hygienists 
have been associated with improved posture 
and a more neutral body position when fitted 
properly.92, 94-96 Both the dental endoscope and 
dental microscope require the practitioner to 
focus in front of them. The endoscope provides 
visualization on the external screen and the 
fixed eyepieces of the operating microscope 
necessitate an erect, forward positioning. 
Furthermore, it should be noted that unlike 
loupes, which generally have converging optics, 
the optics of a microscope are parallel, which 
can reduce the need for eye accommodation 
and decrease eye strain over time and 
decrease ocular fatigue.47

Gaps In Our Current Knowledge
More robust long-term studies are required 
to fully identify clinical scenarios and patient 
characteristics wherein the use of enhanced 
visualization may result in improved clinical 
and aesthetic outcomes and/or decrease post-
operative discomfort. Additionally, a cost-utility 
analysis for these technologies based upon the 
types of procedures performed and the needs 
of both patient and practitioner may yield 
information that dental healthcare providers 
can use when choosing the technology 

that may be applicable in individual clinical 
environments. Comprehensive assessment 
of the start-up and maintenance costs of 
enhanced visualization technologies and 
their impact on clinical outcomes may allow 
practitioners to weigh their investment and 
potential enhanced fees for their patients with 
clinical benefits. Further, assessment of patient 
preferences and post-operative healing and 
discomfort may also impact the decisions of 
practitioners to incorporate such technologies 
into their practices.

Finally, for dental healthcare practitioners, the 
use of enhanced visualization techniques may 
result in improved ergonomics and decreased 
practitioner injury throughout their careers. 
This, in turn, may yield better dexterity and 
longevity and decrease operator fatigue 
throughout the clinical day, positively impacting 
patient care access and clinical outcomes. 
These direct advantages to practitioners (and 
potential indirect advantages to patients) could 
be another rationale for the adoption of such 
technologies. If employment of enhanced 
visualization techniques allows for an individual 
to practice for longer hours without fatigue or 
discomfort and extends one’s practice lifetime, 
the investment in such technologies may be 
beneficial for the enjoyment and longevity of 
the dental practitioner.

Summary
The use of magnification and enhanced 
visualization techniques during the provision 
of periodontal therapy may provide significant 
benefits to patients and practitioners. There 
are several barriers to utilization, including 
potential costs and training as well as the 
increased treatment time associated with some 
of these technologies. The advantages include 
improved visualization and clinical outcomes as 
well as decreased risk of musculoskeletal injury 
for practitioners. The ideal clinical scenarios for 
each enhanced visualization technology are yet 
to be not fully identified, but these techniques 
may be valuable to allow for patient education, 
self-appraisal, and improving outcomes in 
practice.
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/ce-courses/ce653/test

1. Properly performed scaling and root planing (ScRP) results in significant clinical 
improvements, but limitations to the efficacy of ScRP exist. Which of the following is 
not an anatomical root location where dental healthcare practitioners are more likely 
to leave residual calculus after ScRP?
A. Below the interdental contact points
B. At root flutes
C. At the cemento-enamel junction
D. At tooth line angles

2. Galilean loupes are composed up a set of lenses—a convex objective lens and a concave 
eyepiece lens and generally can achieve magnification of _______x.
A. 1.5-2x
B. 2-3x
C. 3-5x
D. 6-8x

3. Keplerian loupes feature two or more _________________ lenses and can achieve 
magnification up to 8x. Keplerian loupes tend to be heavier and offer a limited width of 
field.
A. Positive concave
B. Negative concave
C. Positive convex
D. Negative convex

4. The binocular surgical microscopes used in dentistry generally utilize __________ optics.
A. Prismatic
B. Keplerian
C. Galilean
D. Simple

5. The fiber optic cable in the dental endoscope is compromised of bundles of thin glass 
fibers and is approximately _________ in diameter.
A. 0.25 mm
B. 0.5 mm
C. 1.0 mm
D. 5 mm

6. How much magnification can be achieved using the dental endoscope?
A. 5-10x
B. 12-18x
C. 20-28x
D. 24-48x

http://www.dentalcare.com/en-us/ce-courses/ce653/test
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7. It has been reported that up to ______% of dentists utilize loupe magnification for some 
or all of the procedures that they perform.
A. 35%
B. 55%
C. 66%
D. 75%

8. With the use of 2.5x loupe magnification, _________ scaling outcomes, including decreased 
root surface roughness and reduced root gouging were noted. No difference was noted 
when 2.5x loupe magnification was used for ____________ scaling.
A. Supragingival; subgingival
B. Subgingival; supragingival
C. Subgingival; intrasurgical
D. Intrasurgical; supragingival

9. Scaling and root planing with the use of a surgical operating microscope has 
demonstrated all the following compared with ScRP without magnification EXCEPT one. 
Which one is the exception?
A. Increased root surface hardness
B. Decreased root surface gouging as judged with scanning electronic microscopy (SEM)
C. Improved in attachment and proliferation of periodontal ligament cells
D. Increased pro-inflammatory cytokine production

10. The use of the periodontal endoscope when performing scaling and root planing has 
shown all the following clinical effects EXCEPT one. Which one is the exception?
A. Improved BOP when compared with ScRP alone
B. Enhanced subgingival calculus removal when compared with ScRP alone
C. No statistically significant changes in gingival index (GI) when compared to ScRP alone
D. No statistically significant changes in probing depths (PD) when compared to ScRP alone

11. A training period of ______________ has been recommended to achieve proficiency to 
operate the periodontal endoscope and overcome the steep learning curve.
A. 1 week
B. 2-4 weeks
C. 3 months
D. 1 year

12. The use of surgical microscopes was first introduced to dentistry in _____ by Apotherker 
and Jako.
A. 1965
B. 1972
C. 1978
D. 1986

13. Microsurgery REQUIRES all the following EXCEPT one. Which one is the exception?
A. Illumination
B. Magnification
C. Use of the periodontal endoscope
D. Increased precision in surgical skill delivery
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14. Advantages of periodontal microsurgery includes all the following EXCEPT one. Which 
one is the exception?
A. Microsurgery allows for decreased extent of incisions and flap elevation
B. Improved surgical positioning of tissues due to enhanced visualization
C. Decreased healing time and post-operative discomfort.
D. Increased likelihood of healing by secondary rather than primary intention

15. During periodontal therapy, the use of microsurgery has been identified as 
advantageous in the following procedures EXCEPT one. Which one is the exception?
A. Debridement of defects for hard tissue regeneration
B. Dental implant placement
C. Mucogingival surgery
D. Aesthetic and/or periodontal plastic surgical procedures

16. Approximately _________% of dentists who retire early do so due to musculoskeletal 
disorders that make practicing difficult and/or uncomfortable.
A. 10
B. 20
C. 30
D. 50

17. The ergonomic impact of enhanced visualization on dental healthcare practitioners 
includes all the following EXCEPT one. Which one is the exception?
A. Reduction of repetitive hand movements
B. Improved practitioner comfort
C. Enhanced posture and a more neutral body position during patient care
D. Decreased eye fatigue
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