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ABSTRACT Objective: There is not enough information about the
effect of digital impression scanning using right/left hand on the scan-
ning time. The purpose of this study was to evaluate whether the scan-
ning time of digital impression with an intraoral scanner is dependent
upon the handedness of the operator. Material and Methods: Two
voluntary fourth-year students and 2 prosthodontists from the Yedi-
tepe University, School of Dentistry were included. One of the stu-
dents and prosthodontists were right-handed while the others were
left-handed. For the experiments, 100 models containing 16 teeth on
the maxillary arch were adapted in sequence to a phantom head that
positioned uprightly. The participants were divided into 4 groups ac-
cording to handedness of students and prosthodontists. Each group
was divided into 2 subgroups according to right and left quadrants of
scanned model. The scanning time was measured and recorded in se-
conds with a chronometer in all groups. Mann-Whitney U test was
used to compare the groups, with a significance level established at
p<0.05. Results: There was a significant difference in scanning time
between the students (24.37 sec) and prosthodontists (12.36 sec). The
scanning time of right-handed student and right-handed prosthodon-
tist was significantly higher than left-handed student’s and left-han-
ded prosthodontist’s (p=0.001; p<0.05). Conclusion: The results of
the study suggest that left-handed dentists may have better skills than
right-handed dentists regardless of time of experience. Students may
need more training and experience to achieve the same level of pro-
ficiency as prosthodontists.

Keywords: Computer-aided design; dental impression technique;
functional laterality

OZET Amag: Dijital 6lgiide sag/sol el kullanilarak tarama yapilmasi-
nin, tarama zamani tizerindeki etkisi ile ilgili yeterli bilgi bulunma-
maktadir. Bu ¢alismanin amaci, dijital 6l¢li tarama zamaninin, dis
hekiminin sag/sol el kullanmasina bagli olup olmadigmin degerlendi-
rilmesidir. Gere¢ ve Yontemler: Yeditepe Universitesi Dis Hekimligi
Fakiiltesinden 2 goniillii 4. sinif 6grencisi ve 2 protez uzmani ¢aligmaya
dahil edildi. Ogrencilerden biri ve bir protez uzmani dijital 6lgii tara-
masi i¢in sag elini kullanirken, diger 2 hekim sol elini kulland1. Ca-
lisma i¢in 100 adet iist cene modeli (16 dis) fantoma yerlestirildi.
Calismaya katilanlar sag/sol elini kullanan dgrenci ve protez uzmani
olarak 4 gruba ayrildi ve sirasiyla modelleri taradi. Her grup, modelin
sag ve sol yaris1 taramasina gore 2 alt gruba ayrildi. Tarama siiresi 61-
¢lildii ve tiim modeller i¢in kronometre yardimiyla sn bazinda kayde-
dildi. Gruplarm karsilastirilmasinda Mann-Whitney U testi kullanild1.
Anlamlilik p<0,05 diizeyinde degerlendirildi. Bulgular: Ogrenciler
(24,37 sn) ve protez uzmanlarinin (12,36 sn) tarama zamanlari arasinda
istatistiksel olarak ileri diizeyde anlaml farklilik bulundu. Sag el kul-
lanan protez uzmani ve 6grenci i¢in kaydedilen tarama zamani, sol el
kullanan protez uzmani ve 6grenci i¢in kaydedilen tarama zamanindan
yiiksek bulundu (p=0,001; p<0,05). Sonuc¢: Calismamizin sonucunda,
sol el kullanan dis hekimlerinin sag el kullananlara gore el becerileri-
nin, tecriibe siirelerine bakilmaksizin daha iyi oldugu diisiiniilebilir. Og-
rencilerin, uzmanlarin yeterlilik diizeyine ulagmalar1 i¢in daha fazla
egitim ve tecriibeye ihtiyaglari vardir.

Anahtar Kelimeler: Bilgisayar destekli tasarim; dental 6l¢ii teknigi;
fonksiyonel lateralite

Computer-aided design/computer-aided manu-
facturing (CAD/CAM) technology has been used in
dentistry since 1980s.! The “Chairside Economical
Restoration of Esthetics Ceramics (CEREC)” (Sirona

Dental Systems GmbH) was the first CAD/CAM sys-
tem came on the dental market in 1987, which was
initially designed to fabricate inlays and onlays chair-
side for immediate cementation.>* Over the years, the
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development of the system has allowed clinicians to
manufacture the variety of restorations and materials
such as inlays, onlays, crowns, laminate veneers,
fixed dental prostheses, implant abutments and com-
plete dentures.*® In this system, digital models are
produced with the chairside devices, intraoral scan-
ners, which scan the patient’s dentition and capture a
3-dimensional impression.? The introduction of in-
traoral scanners is one of the latest innovations in dig-
ital dental technology.”*

The ease of communication with dental techni-
cian or patients, enhanced treatment planning and re-
duced storage requirements are the advantages of
digital impressions over conventional impression
techniques.’ Digital systems may increase the stan-
dardization of the impression by avoiding the opera-
tor depended factors. Left-handedness is one of these
factors in professional practice in medicine and den-
tistry.!*!” Although there are many studies about
CAD/CAM systems and/or materials, any differences
in scanning times of digital impression due to opera-
tor handedness have not been addressed yet.'$>* It
was reported in the literature that there are better
right- and left-hand skills of left-handers when com-
pared with the right-handers.?*?° The working time of
the intraoral scanner of CAD/CAM systems may be
affected by the handedness of the operators. There-
fore, the aim of this study was to determine whether
the scanning time of digital impression with an in-
traoral scanner is dependent upon the handedness of
the operator. The null hypothesis was that there is no
difference in scanning time between right-handed
(RH) and left-handed (LH) operators.

I MATERIAL AND METHODS

All procedures performed in the study involving
human participants were in accordance with the eth-
ical standards of the institutional scientific committee
(Yeditepe  University  Scientific ~ Committee,
22.6.2018, No: 241) and with the 2008 Helsinki Dec-
laration and its later amendments or comparable eth-
ical standards. Written informed consent was
obtained from all participants who were involved in
the experiment. Two voluntary fourth-year students
and two prosthodontists from Yeditepe University,
School of Dentistry were included in this study. One
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of the students and prosthodontists were RH, while
the two others were LH. Despite the prosthodontists
had more than 10 years of clinical experience with
both
prosthodontists had no experience with digital im-

conventional impression; students and
pression before. Following the basic education which
the whole CEREC (Dentsply Sirona Dental Systems
GmbH, USA) procedures from planning to insertion of
the restoration, each participant had performed 20 train-
ing scans for the proficiency. The scanner (CEREC
Omnicam, Sirona Dental Systems GmbH, USA) was
used according to the manufacturer’s recommenda-
tions. For the experiments, 100 maxillary arch models
containing 16 teeth (Frasaco GmbH, Tettnang, Ger-
many) on the jaw simulator (KaVo Dental GmbH, Bib-
erach/Rif3, Germany), were adapted in sequence to a
phantom head that positioned uprightly. The partici-
pants were divided into 4 groups according to handed-
ness of students and prosthodontists. The models were
scanned with CEREC Omnicam by RH prosthodontist
in Group 1, LH prosthodontist in Group 2, RH student

in Group 3 and LH student in Group 4.

Each group were divided into 2 subgroups ac-
cording to right and left quadrants of scanned model.
The RH operators were positioned on the right side, and
the left-sided operators were positioned on the left side
of the phantom head. The scanning procedure, includ-
ing buccal, palatal and occlusal/incisal surfaces of the
teeth, were started from the third molar and ended in
midline. Scanning time was defined as the time needed
to achieve an impression meeting the acceptance crite-
ria of the digital system, and it was measured and
recorded in seconds with a chronometer in all models
for each group. Once the accuracy of the digital im-
pression of each model was checked and approved with
the audible and visual warning of the system, the
chronometer was stopped by the observer.

NCSS (Number Cruncher Statistical System)
2007 (Kaysville, Utah, USA) was used for the statis-
tical analysis of the data. Shapiro-Wilk test was used
to evaluate the distribution of the data, in addition to
descriptive statistical methods (median, frequency,
minimum, maximum). Mann-Whitney U test was
used to compare the two groups that did not show
normal distribution of quantitative data. Significance
was set at p<0.05.
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I RESULTS

The median values for all scanning times obtained by
the operators are presented in Table 1. It was found
that there was a significant difference between the
students (24.37 sec) and prosthodontists (12.36 sec)
(p=0.001; p<0.05). Table 2 showed the median values
for scanning times of both quadrants according to
handedness of prosthodontists and students. The
scanning time of RH student (25.18 sec) and the scan-
ning time of RH prosthodontist (12.88 sec) was sig-
nificantly higher than LH student’s (23.07 sec) and
LH prosthodontist’s (11.68 sec) (p=0.001; p<0.05).

Comparisons of scanning times on right and left
side of the arches according to handedness of the op-
erators were given in Table 3. According to these re-
sults, RH prosthodontist showed higher scanning
time for right quadrant than left quadrant (p=0.001;
p<0.05). It was shown that there was no significant
difference between left and right quadrant scanned
by LH prosthodontist (p>0.05). RH student showed
lower scanning time for right quadrant than the left
quadrant (p=0.001; p<0.05). The LH student showed
significantly higher time measurement on right quad-
rant than the left quadrant (p=0.001; p<0.01).

I DISCUSSION

In this study, the effect of handedness on the scan-
ning time of the digital impression was evaluated. Ac-
cording to the results of this study, there was a
significant difference between the scanning time ob-
tained by right and LH operators. Therefore, the null
hypothesis was completely rejected. Although many

TABLE 1: Time comparisons between operators (second).

n Minimum-Maximum (Median) p value
Prosthodontists 400 7.54-20.58 (12.36) 0,001+
Students 400 14.48-35.12 (24.37) '

=

: Number of quadrants; Mann-Whitney U test was used; *p<0.05.

TABLE 2: Time comparisons according to handedness of
operators (second).

n Minimum-Maximum (Median) p value

RH prosthodontist 200 8.16-20.58 (12.88) 0,001
LH prosthodontist 200 7.54-17.33 (11.68)
RH student 200 18.85-34.22 (25.18) 0.001"
LH student 200 14.48-35.12 (23.07)

RH: Right-handed; LH: Left-handed; Mann-Whitney U test was used; *p<0.05.

studies reported shorter working time for conven-
tional impression when compared with digital sys-
tems, conventional impression can be affected by
several conditions such as experience, manual dex-
terity and handedness of the operator or distortion of
the impression material.'®!* Also, it was reported that
the patients could feel uncomfortable and anxious be-
cause of the procedures of conventional impression,
thus majority of them preferred digital impression.'#2*

According to the results of the present study, the
models were scanned faster by prosthodontists than
students, regardless of handedness. Ten years of ex-
perience of the prosthodontists may be the reason for
the lower scanning times, and this may be attributed
to the improvement of the skills by training and ex-
perience.” Joda et al. found no significant difference
between the scanning time of the dentists and stu-

TABLE 3: The median values for scanning times (second) on right and left side of the arch according to handedness of the operators.
n Minimum-Maximum (Median) p value
RH prosthodontist Right side of the arch 100 12.14-20.58 (14.73) 0.001*
Left side of the arch 100 8.16-14.84 (11.09)
LH prosthodontist Right side of the arch 100 7.54-17.33 (11.78) 0098
Left side of the arch 100 9.48-16.55 (11.64)
RH student Right side of the arch 100 18.85-26.86 (21.49) 0.001*
Left side of the arch 100 24.12-34.22 (29.95)
LH student Right side of the arch 100 18.28-35.12 (25.86) 0001
Left side of the arch 100 14.48-26.52 (19.81)

RH: Right-handed; LH: Left-handed; Mann-Whitney U test was used; *p<0.05.
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dents, where only one implant area was scanned.”
The reason of the different findings between the stud-
ies may be due to the difference between the scanned
areas. Scanning the entire arch as performed in the pre-
sent study may require more experience than scanning
a single implant or a tooth.

In this study, the scanning time for the LH student
and prosthodontist was found to be lower than the RH
student and prosthodontist. Similarly, it was reported
that left-handers were faster than right handers in hand
skills.?® This may be explained by the better orientation
of left-handers.'*!*?¢ Besides, it was pointed out that the
right and left-hand skills of left-handers are better than
the right and left-hand skills of right-handers.*

In the present study, the scanning time for both the
RH and LH student was higher on the left quadrant.
Similar findings were reported by Kapoor et al. where
left quadrant was the most difficult to work for the LH
students."" Contrary, Silva et al. showed that the LH stu-
dents felt discomfort on the right quadrant of the phan-
tom head in preclinical conditions and added that these
results may not reflect the real difficulties of the dental
procedures.!” The scanning time for the RH prosthodon-
tists was higher on the right quadrant than the left quad-
rant; however, there was no difference between the
quadrants for the LH prosthodontist. This finding again
reflects a better right-and left-hand skills of left-han-
ders.”

There are limited number of clinical assessments
that evaluated the relationship between the handedness
and the quadrant.'>!* Orbak et al. showed that RH den-
tists were less successful on the calculus removal on the
distal surface of the teeth, while there was only a slight
difference between calculus removal of LH dentists on
the distal and mesial surfaces of the teeth.'* According
to the present study, there was no difference depending
on the side of the quadrant in LH prosthodontist, simi-
lar to the findings of Orbak et al.'* On the other hand,
Khan et al. claimed that handedness did not affect the
probing depth measurements in the right and left quad-
rants." The different results may be caused by the eval-
uation of the different dental procedures.

The operators had no clinical experience with dig-
ital impression before the experiments, thus, the partic-
ipants involved in the study got the basic education
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including the whole CEREC procedure, following 20
training scans for calibration at the same session. The
positions of the operators were selected as they were
used to in previous dental treatments. Maxillary models
which were adapted to a phantom head were used to
mimic the clinical conditions. The scanning was also
performed on models for the standardization by elimi-
nating the difficulties and variations of clinical condition
present in other studies.’’?! Therefore; swallowing,
saliva, soft-tissue conditions or behavior of the patient
that may affect the scanning time could be avoided en-
tirely. The limitation of this study was that there was a
single operator for each group. In future studies, the
scanning time of digital impression technique may be
evaluated on patients in clinical conditions, all quad-
rants may be included, and increased number of opera-
tors may be assessed.

I CONCLUSION

The results suggest that LH dentists may have better
skills than RH dentists regardless of time of experi-
ence. Students may need more training and experi-
ence to achieve the same level of proficiency as
prosthodontists.
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