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Introduction

Owing to the introduction of magnification principles in
dentistry, new techniques have been implemented for the
successful performance of endodontic treatments. Micro-
scopes have become an integral part of modern endodon-
tics," and the use of conventional microscopy is becoming
more frequent.?* Despite the significant cost and training
required, the use of the operating microscope is highly rec-
ommended to improve the visualisation of the operative
field and to enhance the diagnostic capacity of the clinician,
including the identification of isthmuses, accessory canals,
complex pulp chamber anatomy, calcifications, obstructions
and microfractures, among others,>® which would other-
wise be difficult to identify and treat. This results in better
quality care and a higher success rate of treatments.”®
It has also been shown that the use of the operating micro-
scope leads to a considerable improvement in ergonomics
and therefore tends to reduce the occurrence of injuries
related to poor posture and stress due to repetitive move-
ments during the clinical workflow. All the advantages begin
to be more palpable and applicable after going through the
appropriate clinical training for acquiring the required skills
to work under the microscope.® 1

Through technological advances, a new generation of
microscopic equipment with 3D technology has been
developed that eliminates the binocular elements and
offers an improvement in perception, clarity, depth of field,
freedom of movement and clinical productivity in treatments.
However, 3D microscopes have not been widely investi-
gated, and scientific findings on their use and their influ-
ence on the fine motor skills of the operator are still limited.
The purpose of this study was to evaluate and compare
fine motor skills with the use of the conventional micro-
scope and the 3D microscope in endodontic practice.

Methodology
Fifteen dentists who had no regular or recent clinical
experience in the use of the operating microscope

participated in this study. The study participants were

Fig.1: Alpha Air 6 dental operating microscope.



Fig.2: The PromiseVision 3D surgical microscope being used during an apical microsurgery procedure.

final-year students and lecturers at the dental school
of the Universidad Mariano Gélvez de Guatemala in
Guatemala City. Each participant performed three man-
ual tests of precision and dexterity divided into three
stages as follows: unaided vision, using an Alpha Air 6
operating microscope (Seiler Instrument; Fig. 1) set
to 8x magnification and using a PromiseVision 3D
microscope (Seiler Instrument; Fig. 2) set to 8x magni-
fication.

All the dentists involved in the study received 6 hours
of theoretical and practical training on the basic use
of conventional and 3D microscopy. The training was
given by second-year residents in endodontics from the
Universidad Nacional Pedro Henriquez Urefia in Santo
Domingo in the Dominican Republic. After the training,
the participants performed the manual dexterity and
fine motor skills tests. The tests required accurately
penetrating a series of millimetric circular targets using
a 21mm #10 K-file. The targets were printed on a
#20 calibre paper sheet with eight spaces, each space
having ten circular targets inside (Fig. 3). Four of the
spaces contained targets of 0.3mm in diameter and
the remaining four contained 0.35mm diameter targets,
corresponding to the letter “O” calibration in sizes 2 and
2.5, respectively. The position of each target within the
field was determined by a Microsoft Excel randomised
number generator.

During the fine motor skills tests, the time that the par-
ticipants took to complete the test was recorded, from
the penetration of the first target to the penetration of the
last target (Fig. 4). To score accuracy and dexterity, a
grading system of 0-3 points was used, 0 being the least
accurate and 3 being the most accurate. A score of 3 was
assigned if the file penetration was entirely within the tar-
get, a score of 2 was recorded if the penetration touched
the edge of the target and was more than 50% within the
target, a score of 1 was assigned if the penetration
touched the edge of the target, but was more than 50%
off the target, and a score of 0 was assigned if the target
was completely intact, was missed or was penetrated
more than once.

Table 1: Time differences and effectiveness

Average time to Mean
complete the tests microscopic
in seconds (Cl) precision score (Cl)

Conventional
microscope

roots
2 o000

07



study

08|

The completed test sheets were evaluated by two cali-
brated blinded evaluators with the help of a tabletop
microscope. The scores for the 80 targets were calcu-
lated individually, obtaining a maximum possible score
of 240. The statistical analysis was performed using the
RealStatistics Using Excel program. The Shapiro-Wilk
p>0.01 test was performed to evaluate the normality of
the data sample.

Results

Using the one-factor analysis of variance test for cor-
related differences, statistically significantly lower pre-
cision (p<0.05) was found for working without magni-
fication. The Tukey post hoc test showed statistically
significantly greater precision (p<0.05) when the 3D mi-
croscope was used. The one-factor analysis of variance
test and Tukey’s post hoc tests found statistically signifi-
cant differences (p<0.05) in terms of the time needed to
perform the precision test, working without magnification
taking less time than working with conventional magnifi-
cation and with 3D microscopy.

Fig.4: The study participants working on the fine motor skill tests.
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Fig. 3: Sheet chart used during the fine motor skills tests.

The time needed for the operator to adjust the micro-
scope and to feel comfortable to start working on
the tests was also measured. A shorter adjustment
time was needed when the 3D microscope was used
in comparison with the conventional microscope,
and this difference was statistically significant. The
mean adjustment time was 1.19 and 4.13 minutes,
respectively.

The analysis of the results revealed that the tests
with the greatest difference (p<0.05) in both variables
(time required and precision demonstrated) were those
carried out when working without magnification, com-
pared with working with conventional and 3D micros-
copy. It can be seen in Table 1 that it took less time on
average to perform the test when not using magnifica-
tion, but the scoring results on accuracy were directly
proportional to time: the less time it took to perform
the test, the less accurate the operator was. With the
use of conventional and 3D magnification, significant
differences were found in both time and effectiveness.
It can be seen in Table 1 that the completion time was
shorter for the tests using the 3D microscope, com-
pared with the tests carried out with a conventional
microscope. The accuracy score obtained was higher
when the conventional microscope was used. It is
worth mentioning that the precision tests were per-
formed on flat images, which may have influenced the
perception of objects when performing the test using
the 3D microscope. It is recommended to carry out
a similar study by carrying out precision tests on
3D objects.

Discussion

It is necessary to understand the importance of magni-
fication to achieve quality results in dental procedures
and to reduce the margin of error, and the use of mag-
nification in turn requires fine motor skills in dentistry.
That is why this study aimed to evaluate and compare
fine motor skills without the use of magnification, with
the use of a conventional microscope and with the use



of a 3D microscope. Over the years, the advantages
of magnification in dentistry have been demonstrated.
Now, we have progressed to studying the new 3D mag-
nification system plus the contributions that it can make
to clinical practice.

The results showed that the magnification systems
used effected an increase in the fine motor skills of the
participants, regardless of the type of magnification
used. Regardless of the time it took to learn to work un-
der the microscope or to complete a test, it is evident
that the use of magnification improved the results and
made the motor skills of the participants more effi-
cient, resulting in marked precision during the testing.
These results are quite similar to those reported by
Wajngarten et al., demonstrating that magnification
makes a significant contribution to and allows for better
results in clinical work.” 12

It is understandable that, initially, the working time tends
to be shorter when the microscope is not used, and
the quality of the work is directly proportional to the
time needed to perform the task. Using magnification
requires theoretical and practical learning that, once
achieved, will provide advantages in quality of work
and improvements in the operator’'s motor skills and
ergonomics.”® " It is important to note, as previously
mentioned, that the use of magnification provides better
visualisation and illumination of the operative field, helps
to avoid long-term health problems, reduces the proba-
bilities of occupational stress and improves working po-
sition.%© The contributions of conventional microscopy
have been well studied. It has effected a positive change
in modern dentistry, facilitating better quality treatments
with less execution time and higher success rates and
thereby promoting a more pleasant experience for the
dental professional and for the patient.

Despite being a relatively new magnification device and
little studied so far, the 3D microscope achieves the
desired quality standards. It is a tool that makes it easier
for us to achieve results like those obtained with con-
ventional microscopy and has the additional advantage
of offering greater freedom of working position to the
operator and an outstanding depth of field. Regarding
the comparison with conventional microscopy, some
differences could be linked to the time it takes to master
the use of this technology; however, both magnification
tools provide a considerable contribution to the exe-
cution of any dental treatment.'3 4

Conclusion

Through evaluating and comparing fine motor skills
with the conventional microscope and the 3D micro-
scope, we found that both devices contributed to
the enhancement of fine motor skills, allowing the

participants to achieve better results. 3D microscopy
is a novel tool that is likely to become part of the stan-
dard equipment in dentistry, contributing positively to
the implementation of microscopy in all specialties of
dentistry.

Editorial note: A list of references is available from the
publisher.
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