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Ab s t r ac t
Aim: To overview dental magnification loupes and to present the updated scientific evidence supporting its use.
Background: The practice of dentistry places considerable stress on the operators’ visual acuity and musculoskeletal system. The use of 
magnification loupes has spanned many decades with claims of supporting visual and postural capacities of dental professionals and enhancing 
diagnostic and procedural accuracy.
Review results: Galilean and prismatic loupes both provide lightweight and clinically appropriate magnifications between 2.5× and 5.0×, with 
beneficial features such as a fixed working distance and downward lens inclinations. Studies have found significantly increased detection and 
diagnostic abilities due to enhanced visibility and improved treatment outcomes for some investigated procedures. Postural studies have found 
improved positioning of the upper body when using loupes as compared to the positioning when using the naked eye, with practitioners 
experiencing reductions in musculoskeletal symptoms when using magnification loupes.
Conclusion: The current evidence supports the presence of some visual advantages of loupe magnification in diagnosis and treatment delivery. 
However, more clinical trials are needed to investigate different procedure outcomes over the long term. Further, there is robust scientific 
evidence advocating the use of loupe magnification for postural and musculoskeletal support.
Clinical significance: Dentistry is a visually and physically demanding profession with a high prevalence of musculoskeletal disorders among 
dental professionals. The use of loupe magnification potentially benefits both the dental healthcare provider and patients. Therefore, there is 
reason to consider the use of loupe magnification as an integral part of dental education and training, as well as a tool in the dental clinician’s 
armamentarium. 
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Bac kg r o u n d
The use of magnification to enhance visualization in surgical 
procedures dates back as early as the 1860s, when operating 
microscopes were first used.1,2 This was followed by the development 
of binocular loupes, with the German surgeon Saemisch being 
credited with the first use of loupes in ophthalmic surgery in 1876.5 
The magnification loupes were first used in dentistry during the first 
half of the 20th century.6 In 1978, Apotheker and Jako developed 
the first surgical microscope for use in dental practice.7 Although 
dentistry has been primarily performed with unaided eyes, the 
use of magnification loupes as a visual aid by dentists has spanned 
many decades with continuous incremental improvements in the 
design and efficacy.5,6 A survey among dentists, performed in 
2019, has described magnification loupes as one of the significant 
technological developments in this profession.8

Dentistry is a visually demanding profession, requiring 
interaction with small-sized biological and nonbiological structures 
on a daily basis. Therefore, improving visual access is a desirable 
benefit. To improve visibility, dental practitioners typically attempt 
to move their heads closer to their operating fields. However, this 
leads to unfavorable postural changes, such as an inclined back, 
twisted neck, and potentially compromising positions. These 
unergonomic practices are considered one of the main reasons 
for the high prevalence of musculoskeletal disorders among 
dentists.9-11 The nature of dental work requires the involvement 
of several parts of the upper body, including the head, neck, 
shoulders, and arms, as well as the back. In a systematic review 
and meta-analysis by Lietz et al., the annualized prevalence of 
musculoskeletal disorders was as high as 78% in dentists, with the 
neck and upper back being the most common areas of pain.12,13 
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In addition, dental hygienists and dental assistants have a high 
prevalence of musculoskeletal disorders, with faulty and awkward 
postures being one of the main risk factors.14-16 To mitigate these 
musculoskeletal dysfunctions in the dental profession, methods 
like using ergonomic seats, ergonomic training, and use of 
magnification loupes have been proposed.12

However, even with ideal working postures, the visual 
discrimination of small structures from a distance is a challenging 
task. In theory, increasing the apparent size of objects within these 
working fields should provide the operator with an advantage in 
diagnosis, treatment, or both. This aspect becomes more valuable 
with any deterioration of eyesight. Many studies on eye-charts and 
the effects of different working distances revealed a decline in the 
near-distance acuity with age increase.17-19 In addition, another type 
of visual impairment is presbyopia, a natural part of aging that is 
characterized by a progressive loss of lens accommodation due to 
sclerosis of the eye lens and decreased sensitivity to contrast that 
also comes with aging.17,19 
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One approach that incorporates the promise of improving 
both visual acuity and operator posture is the use of magnifying 
loupes. While the visual acuity improvement claims stem from the 
optical magnification, the postural and musculoskeletal benefits are 
asserted through features of the loupes such as the fixed working 
length and inclination angles of the lenses.20 Nevertheless, the 
use of magnification loupes has achieved neither widespread use 
nor acceptance. Some dentists and even dental educators avoid 
the use of magnification loupes either because they do not see 
the need of using them, or they lack the ability or experience of 
working with loupes.21 This review will provide a primer on the 
topic of magnification loupes in dentistry with an update of the 
evidence supporting its use by dental professionals. Compared to 
magnification loupes, modern surgical microscopes provide much 
higher magnification powers; however, they also have much more 
complex setups and are not as portable. This renders operating 
microscopes applicable only to certain procedures and settings, 
with approximately only 1% of dentists using surgical microscopes 
in practice.22 Therefore, this review shall provide an overview of the 
application of magnification loupes for diagnosis and treatment 
across dental specialties. 

Lo u p e Typ e s a n d Mag n i f i c at i o n
Magnification loupes are classified based on their design and 
construction technique of the lens systems into Galilean loupes 
and Keplerian (prismatic) loupes. The Galilean loupes typically 
utilize two lenses: an objective convex lens and a concave eyepiece 
lens. They provide magnifications on the lower end between 2.0× 
and 3.5×, which is why Galilean loupes are suitable as general-
purpose dental loupes or starter magnification loupes for new 
users. Keplerian loupes utilize two or more convex lenses, with a 
prism between the lenses. Keplerian loupes have a wider range of 
magnification power but are usually designed to be between 3.5× 
and 4.5× for most dental uses, although higher magnifications are 
available. The prisms extend the light path, which in turn increases 
the magnification depth and provides a longer working distance. 
Compared to Keplerian loupes, Galilean loupes are smaller in 
size and lighter in weight but provide a smaller field of view and 
shorter working distance. They are also less expensive due to their 
simpler design. 

Regardless for the lens system used, the most common 
loupe magnification power used for general dental work is 
between 2.0× and 3.5×. Magnifications of 4.0× and higher are 
considered high power, and some experienced operators prefer 
these high-powered magnifications for endodontic surgeries and 
periodontal microsurgeries and other uses requiring very high-
detail discrimination.23 However, this increased magnification 
power results in a smaller field of view and limited depth of field 
and is recommended for more experienced users. Other than 
the magnification, there are other loupe features to be aware of 
when choosing a magnification loupe for dental use. Having a 
large field of view allows one to see more structures within the 
line of vision. The steeper the inclination angle, the more upright 
is the head and neck position, and a customizable fixed working 
distance allows for an erect lower and upper back. A good quality 
loupe set should be custom made by the loupe manufacturer 
to fit the user and better address the operator’s size and line of 
vision (Fig. 1). 

In a series of studies by Eichenberger et al. and Perrin et al. 
comparing Galilean and Keplerian lens systems, the latter prismatic 
loupes were found to provide higher visual acuity and allow better 
detection of details for dentists over 40 years of age due to the 
higher magnification of the Keplerian loupes.17,24-26 However, the 
difference between the two loupe systems is generally not clinically 
significant, and both improve the visual acuity when compared to 
the naked eye and provided similar improvements in body posture 
and neck flexion.27-29

Loupe Magnification for Visual Detection and 
Diagnosis
One of the primary reasons for clinicians to seek the aid of 
magnification loupes is the improvement of diagnosis by an 
increase in the operator’s visual acuity. In a study that used 
miniature Snellen charts placed inside prepared artificial teeth, 
Wajngarten et al. reported higher visual acuity scores when the 
operators used 3.5× or 4.0× magnifying loupes as compared to 
those with unaided eyes.28 This improvement in visual acuity was 
also found when using 2.5× magnification in a different study by 
Urlic et al.30 A study by Goel et al. found that the use of magnifying 
loupes combined with air drying helped in more reliable detection 

Fig. 1: Magnification loupe features (Adapted from James T and Gilmore, 2010)
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The ef fectiveness of scaling and root planning with 
magnification was also studied. Mohan et al. examined premolars 
that underwent scaling and root planning and then extracted 
them under an electronic microscope. The results showed a 
significant improvement in the amount of remaining supragingival 
and subgingival calculus, removal of diseased cementum, and 
smoothness of root surfaces in the teeth scaled under magnification, 
a result that was also supported by Dawal et al.46,47

In the treatment of intra-bony defects, there was a significant 
improvement in clinical and radiographical measures due to 
the use of magnification.48,49 In cases where the lingual flap is a 
crucial part of the procedure, as in bone augmentation procedures 
or during third molar extraction, damage to the lingual nerve 
is possible and, fortunately, can be prevented by microsurgery 
and high magnification.50 A systematic review by Moro et al. 
concluded that using magnification loupes as an adjunct to 
microsurgical instruments in mucogingival surgery maximized 
the success of the procedures by providing better root coverage 
percentage, improved esthetics, and reduced postoperative pain 
and discomfort.51 Kato et al. compared the use of magnification 
loupes and surgical microscopes in cleft lip and palate repair, and 
found no difference in the duration of the procedure, ease of use, 
or complications between the two magnification methods, and 
stated that both could be used successfully in these operations.52

The use of magnification has been advocated during tooth 
preparation for the fabrication, impression, and cementation of 
dental crowns and fixed prosthetics. The use of magnification in the 
dental laboratory by dental technicians has also been encouraged 
to increase the accuracy of the fixed prosthesis from the impression 
stage to the final product.53,54 However, not all studies have 
found positive effects of using magnification loupes on treatment 
outcomes. Corbella et al. examined the effects of supragingival 
scaling using either 2.5× magnification or the naked eye. They 
found no differences in the treatment outcomes and also found 
that using loupes resulted in longer procedure times.55 A review 
of studies conducted in 2010 found no differences in treatment 
outcomes when prospectively comparing endodontic surgeries 
performed using magnification and the naked eye.56 This finding 
might be related to the superior properties of surgical microscopy 
in endodontic surgeries as compared to magnification loupes.57

Musculoskeletal and Postural Effects
One of the most prevalent occupational hazards of the dental 
profession is the development of musculoskeletal disorders.13 The 
studies examining the prevalence of neck and back musculoskeletal 
symptoms among dental professionals have found it to range 
between 17 and 83%, depending on the study.13,58 The assumed 
musculoskeletal benefits of loupes stem from the fixed working 
distance of the magnification loupes and the declination angles.59 
These two parameters force the operator to maintain a more erect 
spine and a more neutral neck position during examination and 
treatment.27,59

A systematic literature review, published in 2020, concluded 
that the use of magnification loupes is the most effective type of 
equipment modification to reduce musculoskeletal symptoms.12 
Using motion capture technology, it was found that using any type 
of loupe magnification reduces forward flexion of the neck when 
performing periodontal probing.27 This observation was similar 
to that in a study by Carpentier et al., which found significant 
spontaneous improvements in the positions of the head, trunk, 
and neck, but not in the arms, among students who used loupes 

of early carious occlusal lesions more reliably when compared 
with the unaided eye.31 A study by Gupta et al. reported that in a 
sample of 300 children, loupe magnification with air-drying was 
more effective than unaided vision and as effective as using the 
DIAGNOdent device for detection of incipient caries.32

In an endodontic study comparing cone-beam computed 
tomography, magnification loupes, and naked vision, Vasundhara 
et al. found a higher ability to locate the second mesiobuccal 
canal using 3.5x magnification loupes than with the naked eye.33 
In addition, an in vitro study by Perrin et al. compared the different 
magnification methods and the naked eye for the ability of 
endodontists to visualize a 0.05 mm structure at multiple locations 
on a molar. They found that the surgical microscope provided the 
best visual acuity; however, loupes still provided superior visibility 
for the operators for all locations on the molar when compared to 
unaided eyes.25 In periodontal procedures, magnification aids in 
the detection of residual calculus;23,34 most available studies on 
periodontal tissues have investigated the effects of the higher-
powered surgical microscopes with favorable results.35 

In terms of visual capacity and aging, there is a well-established 
pattern of decrease in visual acuity in both the general population 
and dentists, and the use of magnification loupes as a visual aid 
is encouraged with increased dental practice years as a means of 
compensating for any normal decline in visual acuity due to aging 
and presbyopia.26,36 

Loupe Magnification for Procedures and Outcomes
Magnification loupes were also studied for their potential to 
improve procedural outcomes. Maggio et al. evaluated the effect 
of loupe magnification on the performance of a sample of dental 
students in a simulation lab. They found improvements in the 
number of teeth preparations performed, the time needed for each 
preparation, and the need for assistance for each exercise when 
loupe magnification was used.37 The increase in the performance 
among dental students was also observed in a study by Narula et al. 
where magnification loupes were utilized for the first time to prepare 
for class II preparation.38 Braga et al. found that loupe magnification 
increased the quality of endodontic access preparations and 
prosthodontic crown preparations in a sample of dental students.39 
In a sample of general dentists, Eichenberger et al. demonstrated 
a significant increase in the precision of tooth preparation in the 
simulation lab when using 2.5× loupe magnification compared 
to tooth preparation with the unaided eye.40 In laboratory-based 
veneer preparation, Pecheva and his group concluded that either 
2.5× or 6.0× magnification gives better preparation depth and 
higher accuracy of cut dentinal tissues compared to the unaided 
eye.41 In a clinical trial, Wong et al. found that dentists with no prior 
use of magnification loupes experienced reduced treatment times 
for nonsurgical endodontic treatment.42 A randomized clinical trial 
by Taschieri et al. followed a sample of patients who underwent 
magnification-aided endodontic surgery for 1 year. They reported 
higher success rates for endodontic surgery with either loupes or 
surgical microscopes than with the unaided eye.43 

In orthodontics, the utilization of magnification tools has been 
advocated for more precise attachment of orthodontic brackets, 
lingual appliances, and composite flash removal.44 In a randomized 
clinical trial by Baumann et al., they investigated the effect of using 
2.5× dental loupes during orthodontic adhesive removal during 
debonding. They found that compared to the unaided vision, using 
magnification decreased the amount of enamel damage, line angle 
grooves, and composite residues on all teeth.45
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be noted that care must be taken as magnification loupes are 
nondisposable, and they should be disinfected appropriately. 
A study on 25 magnification loupes revealed contamination 
after 5 days of use, where 40% of the loupes were described as 
moderately to highly contaminated with aerobic and anaerobic 
colony-forming units.68Consistent disinfection and prophylaxis 
of the loupes are crucial, as in any other dental device, to avoid 
cross-contamination.4

There is still a shortage of randomized clinical trials to 
compare outcomes between treatments done with and without 
magnification in most specialties and procedures. It was also noted 
that most observational studies on the effects of musculoskeletal 
disorders have short follow-up periods. Studies of longer duration 
are necessary for evidence of any sustained benefits of magnification 
on the treatment outcomes in patients and prevention of physical 
disorders of operators.

Co n c lu s i o n
The use of magnification loupes in dentistry has the potential to 
enhance the operator’s visual acuity, enabling better diagnosis 
and treatment. Although, more studies are needed to elucidate 
the effects of loupe magnification on long-term procedure 
outcomes. In relation to the musculoskeletal and postural effects 
of using dental loupes, substantial evidence supports the use of 
the loupes to improve operator positioning and reduce physical 
disorders. Nevertheless, the application of this technology is still 
not widespread or accepted as a standard of care, and more efforts 
are necessary to promote the adoption of magnification loupes 
early in the dental professionals’ careers. 

Cl i n i c al  Si g n i f i c a n c e
The dental profession must prepare for a future with greater 
emphasis on the efficiency of healthcare, while maintaining 
the health and comfort of the dental clinician. Regular use of 
magnification loupes in dental practice is a promising approach that 
could help the clinician in overcoming both challenges effectively. 
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