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Abstract

Stress, pain, injuries, and errors in dental procedures are situations highly linked to dentistry
derived from multiple factors making this profession a profession with high physical and mental
demand to achieve quality treatment without deteriorating the health of those who perform it, in this
case, the dentist, the assistant, and hygienist.

The effects of wrong postures, but above all, the lack of knowledge of the proper postures,
the modeling of bad habits acquired during the training stage in dental school, and the lack of
work guidelines that not only take into account the dentist but also to all the work staff and the
methodological organization of dental tasks can be found in the scientific literature.

Magnification devices are known to improve vision, precision, and ergonomics in dentistry;
advances in the area of high magnification in dentistry are taking place by leaps and bounds. In
recent years, a new magnification loupes design has appeared on the market, called ergonomic
magnification loupes appeared that stands out from conventional Galilean and Keplerian through
the lens (TTL) Flip-up loupes in terms of their postural benefits and is part of the arsenal of
magnification loupes to consider in the market.

The postural approach of high magnification equipment is necessary for professional practice,
where the design of Ergonomic magnification loupes with consideration not only for magnification
but also for the operator’s postural health which can have a significant impact on the performance
and overall health of the dentist and hygienist, more if incorporated from the beginning of dental
school education and training.

Introduction

In the Ergonomic magnification loupes, the arrangement
of the prisms’ Keplerian design is modified so the optical
pathway is curved 45 degrees producing the deflection of the
image so that the operator can work with the head in a neutral
position, reducing the cervical angle from 20° of forward head
flexion to 0° [1] (Figure 1).

The already proven advantages of dental work with the use
of magnification loupes in terms of treatment quality, posture,
and performance, are only sustained through proper training
and proper selection of loupes from the start by customizing
working distance and interpupillary distance [2-4].

The inappropriate selection and use of magnification
loupes can impair the sense of position, orientation, and
movement of the head and neck, resulting in the aggravation
of musculoskeletal symptoms and eyestrain [5].
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Figure 1: Neutral Seated Posture with ergonomic magnification loupes.
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A key aspect to consider with any newly acquired
technology is the training [6,7], and it should address the
learning of biomechanics of the human body applied with
magnification loupes physical principles such as depth of
focus and field of view, which allow professionals to make the
correct adjustments, according to the procedure performed

[8].

Among the ergonomic considerations for magnification
loupes selection, customizing the interpupillary distance
and working distance will ensure maintaining the correct
ergonomic posture and focal distance, promoting better use
of the loupes [9].

The interpupillary distance is the distance between the
center of the pupils, and the working distance is the distance
between your eyes and the patient’s teeth while maintaining
an ergonomic position, and is reliable information on the
acquisition of the magnification loupes [10].

Proper selection of the working distance is vital for the
operator to preserve the posture during the dental work.
Figures 2,3 Any forward movement toward the patient’s
mouth will interrupt the clarity of the image focus by altering
the focal distance set on the optics.

Another no less important factor that affects the operator’s
posture is the magnification power, the improvement in
working posture resulting from the use of magnification
systems may be explained by the improved visualization of the
operating field, also a statistically significant increase in visual
acuity is achieved by increasing the magnification [11,12].

The selection of the type of magnification power depending
on user experience, the specialty, and the needs of the depth
of field, the field of view, and the need for greater or lesser
magnification will be significant for the degree of information
necessary when working in the different specialties, in turn
with the comfort in its use [13].

Proper lighting, in addition to the power of magnification,

Figure 2: Measurement of the working distance.
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Figure 3: A. Through-the-lens Galilean magnifying glasses, without prior measure-
ment of working distance, unhealthy posture, non-neutral head and back.

B. Ergonomic magnification loupes with interpupillary and distance adjustment prior
to work, neutral working posture.
C. Dental microscope , neutral working posture.

is critical in highly demanding eye-hand coordination and
tactile perception required in dentistry, calling for the highest
visual function, stereo vision, and object depth perception
[14,15].

Although the conventional magnification loupes systems
have reduced the angular deviation of the neck, it remains
higher than what is considered neutral, more than all due to
the declination angle and weight [16-18].

Using conventional or ergonomic magnification loupes
following established neutral seated work posture guidelines,
postural awareness, and adequate use of indirect vision with
the mirror can lead the operator to optimal use of them while
improving working efficiency and the operator’s health [19].

The neutral seated posture during dental work protects
our body by placing minimal loads on the cervical, lumbar,
shoulders, and arms. Following the recommended side view,
angulation is the starting point to deliver stress-free practice
in the body [20]:

Head posture: eyes 0 - 20° downward, aligned with
shoulders; shoulders aligned with hips; hips 110 - 125
°angulation.

www.advancedentaljournal.com m



High Magpnification in Dentistry; Postural Benefits using Magnification Loupes to Improve Dental Work Performance

The dentist positioning at 12 o’clock and the positioning
of the patient in a horizontal position in the dental chair with
the mouth at the height of the operator’s elbows will create
postural symmetry for the operator and strategic vision
angles to work in both maxillary without displacing the body
out of the neutral position minimizing the fatigue [21].

By being systematic in the positioning, the operator will
help use the magnification loupes more efficiently, optimized
by working four-handed-dentistry with the assistant [22].

In the literature, when compared, the optical advantages
offered by different magnification devices, such as the
conventional magnification loupes, ergonomic magnification
loupes, and dental microscopes, provide advantages and
disadvantages. The dental microscope is highly superior
visually and ergonomically and is indispensable for visual
control, making the dental microscope the visual and postural
gold standard for the operator [23].

The microscope offers multiple magnification steps and
coaxial light, depth of field, keeping an upright position, and
the ability to quickly generate complete operative information
promoting better precision due to the high magnification
power, not only in endodontics [24-26].

The principal ergonomic problem with the magnification
loupes among dentists is the lack of fixed position (fine
movements of the dentist’s head disturb the image of the
magnified operating field) and the need to change the loupes
to achieve different magnifications compared to the dental
microscopes [27].

However, the most significant disadvantage of the dental
microscope is the high initial investment cost and the more
complex and often lengthy learning curve, even more without
adequate training in its use [28]. The ergonomic magnification
loupes can represent a significantly cheaper portable
alternative, with the postural benefits for the operator and
also a potential leap to jump to a higher magnification with
all the benefits of the dental microscope with time [29-31]
(Figures 4-6) (Table 1).

Magnification Loupes.
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Figure 5: Postural Comparison between a n ustomed co
selection vs. customed ergonomic magnification loupes.

onal loupes

Figure 6: Postural Comparison between a customed ergonomic magnification
loupes and the dental microscope, both promoting neutral body posture.

‘Table 1: Dental Microscope vs. Magnification Loupes. ‘

Dental Microscope vs. Loupes

Advantages of Dental Microscope vs. | Advantages of Magnification Loupes vs.
Magnification Loupes Dental Microscope

®  Stereoscopic View, no eye .

convergence

5 to 6, magnification steps

Image stability

No weight in nose and head

Live documentation

Less eye strain and fatigue to

the operator

* Co-Axial Lighting without
shadows

* Promote Neutral body posture

Portable, small in size, easy to
use and store

No formal training required
Operator Position not restricted
Price

Minimal Maintainance

According to the information collected, to guarantee the
proper selection and use of magnification loupes, the operator
considers the following guidelines:

- The representative must have the correct information
about the operator’s interpupillary distance before
purchasing the loupes, becoming the most important
selection factor of the magnification loupes system.

- The operator must measure the working distance based
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on their neutral seated posture and with a patient in
the correct position in the dental chair to ensure the
best posture when working according to individual
measurements.

- Operator placed in neutral posture, head posture, ears
aligned with the shoulder in lateral view

- Operator at 12 o clock behind the patient’s head

- The operator should get close to the headrest of the
dental chair

- Patient at the end of the headrest of the dental chair in a
horizontal position

- Patient head at the top of the headrest

- The frame of the loupes should rest nicely on the base of
the nose for more image stability

- The position of the patient, mouth at the level of the
operator’s elbows or slightly higher, guarantees the
operator’s posture and the focal clarity of the loupes
during the dental work.

- Indirect vision and mirror skills, plus movements of the
patient’s head, promote workflow during the procedure
without attempting the neutral posture [32,33].

- Four-handed dentistry with the assistant will help the
operator to maintain a neutral posture and regulate
unnecessary movements during the procedure with
the magnification loupes [34].

- Due to adjusting the working distance previously set in
the loupes, the operator is forced positively to work in
a neutral position to see the work surfaces clearly.

The main objective of this article is to guide the dental
professional about the importance of adequate high
magnification tools, taking into account the personalized
information for the selection of loupes, referring to the
virtues of ergonomic loupes and the postural, workflow,
and performance benefits in the dental tasks with simple
guidelines.

Discussion

The information in this article has provided insight into
the need for magnification in dentistry and the postural factor
in the use of available technologies with recommendations for
the proper selection and proper use, which are necessary to
enhance the benefits they offer.

Conclusion

The leap in quality, thanks to technological advances from
conventional loupes with declination angles to ergonomic
magnification loupes aimed at improving the operator’s

https://doi.org/10.29328/journal.jcad.1001035

6]

posture, is a qualitative leap that places these ergonomic
loupes on a similar postural plane for the operator as the
microscope.

The key is whether their use is carried out under a
systematized approach centralized in the user, complying
with guidelines, training, and use that consider the posture,
movements, and the position of the operator, the position of
the patient in the dental chair, and the training suitable of the
assistant; factors that will optimize the ergonomic use and
influence the health and efficient work of the operator and the
staff.

High magnification in dentistry is necessary, butin the same
way technology without training and without considering the
user can lead to inappropriate use of them, which makes them
irrelevant, poorly usable, or misused.
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