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10-MINUTE EBD

Digital Scans or Conventional

By Laura Tsu, DDS

rication are critically depen-

dent on accurate final impres-
sions. If the final impression distorts
or misrepresents the anatomy of the
crown preparation, the resulting
crown may be fabricated with a poor
marginal and internal fit, costing the
practitioner and the lab time, money,
and materials. However, with an ac-
curate final impression, a lab can cre-
ate a well-adapted crown providing a
successful outcome to all involved
parties.

The development of a digital work-
flow and CAD/CAM technology has
disrupted the conventional process
of fixed prosthodontics. Practitio-
ners may wonder whether goopy im-
pressions and triple trays will be-
come a relic of the past. CAD/CAM,
an abbreviation for computer-aided
design and computer-aided manufac-
turing, has seen increasing populari-
ty in dentistry in the past few de-
cades. Lingering questions do remain
regarding how the digital workflow
compares to long-standing conven-
tional impression techniques.

Here, we will focus on the out-
comes of digital scans vs. conven-
tional impressions for the fabrication
of single-unit crowns. Features such
as marginal and internal fit will be in-
vestigated as they determine whether
a crown seats completely, has a
closed margin, and has a high likeli-
hood of long-term clinical success.

S uccessful crown design and fab-

PICO question
For our clinical query, the follow-
ing PICO question was formulated:

Impressions: VVhich Results

in Better Crownse

Literature Search Strategies

Clinical Scenario

The advent of digital
impression scanning
technology raises questions
if this or traditional
techniques result in better
crowns.

materials.”

PubMed database
MeSH terms “computer-aided
design” and “dental impression

Evidence Summary

Scanned impressions meet or exceed
performance of traditional
impressions. Single-unit crowns from
digital scans presented a clinically
acceptable marginal fit. The internal
fit of these crowns is comparable to
those of crowns fabricated from
conventional impressions.

“For patients needing single-unit
crowns, does a digital scanning tech-
nique compared to a conventional
impression technique result in an op-
timal marginal and internal fit of the
crown?”

P = Population: Patients needing
single-unit crowns.

I = Intervention: Digital scanning
technique.

C = Comparison: Conventional
impression technique.

O= Outcome: Result in an appro-
priate marginal and internal fit
of the crown.

Literature search pathway

For the literature search, PubMed
was utilized because of its indexing of
high-quality peer-reviewed journals
and its MeSH database. The MeSH

(medical subject heading) database
resembles a medical thesaurus, and
selecting applicable MeSH terms al-
lows us to build searches and retrieve
relevant articles quickly. Two appli-
cable MeSH terms were utilized in
our literature search, including “com-
puter-aided design” and “dental im-
pression materials.” Results were fur-
ther filtered by article types to
include only systematic reviews and
meta-analyses. These types of arti-
cles represent the highest levels of
evidence because they appraise and
synthesize multiple articles relating
to the topic at hand. To filter out the
outdated articles and find the most
recent results, a time frame from 2016
to the present day was applied. Arti-
cles that addressed digital scans and
conventional impressions for the fab-
rication of single-unit crowns were
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selected. Other articles that investi-
gated dental bridges or implant
crowns were omitted.

Evidence summary

Articles generally concluded that
crowns fabricated from digital scans
exhibited clinically acceptable mar-
ginal and internal fit. For instance,
Ahlholm et al.! conducted their sys-
tematic review with 19 articles that
met criteria after screening scientific
literature databases. After analyzing
the articles, they noted that all mar-
ginal gaps of crowns fabricated from
digital impressions were within a clin-
ically acceptable range, which meant
gaps were less than 120pm. In anoth-
er systematic review and meta-analy-
sis, Hasanzade et al.> screened
through 514 potentially relevant arti-
cles and identified eight in-vivo and
21 in-vitro studies that satisfied all in-
clusion criteria. In the included in-vi-
vo studies, Hasanzade et al.? noted
that the digital technique had similar
marginal adaptation compared to the
conventional technique. Internal ad-
aptation of crowns from digital scans
was comparable to that of crowns
from traditional impressions in the
studies from Ahlholm et al.! and
Hasanzade et al.?

In other articles, there were noted
differences between the marginal or
internal fit of the crown between the
two impression techniques; usually,
differences were in favor of digital
scans for the single-unit crowns. For
example, in the systematic review
and meta-analysis by Chochlidakis et
al.,? 11 studies met all of the inclusion
criteria. Two of the articles were clini-
cal studies, and the other nine were
in-vitro studies. Their data analysis of
the two techniques suggested that
digital scans rather than convention-
al impressions resulted in crowns of
slightly better marginal and internal
fit. However, the difference was not
enough to be statistically significant.
Then, Hasanzade et al.? concluded
there were statistically significant

findings of better internal adaptation
with crowns from digital impressions
in the in-vivo studies that were re-
viewed. As for the in-vitro studies that
Hasanzade et al.? analyzed, the digital
workflow resulted in significantly bet-
ter marginal adaptation. Digital im-
pressions occasionally outperform
conventional impressions in select
articles, though this was not consis-
tent in all the reviewed articles.

Many articles mentioned the ex-
pectation of heterogeneous data be-
tween the different studies, meaning
that there could be dissimilarities in
the data samples and the results.
They included in-vivo and in-vitro
studies in each systematic review,
and meta-analyses were performed
with different crown materials, crown
designs, measuring armamentarium,
intraoral scanners, conventional im-
pression techniques, and impression
materials. Then, with each systematic
review and meta-analysis analyzing
multiple papers, there is unavoidable
variability amongst all articles.
Hasanzade et al.? did address this
variability in their meta-analysis.
They calculated the I2 statistic, which
describes the percentage of variation
across the studies due to heterogene-
ity. With the data analyzing marginal
fit, 12 equaled 66.5%, representing
substantial heterogeneity. With the
data analyzing internal fit, I2 equaled
0%, which means heterogeneity is
probably not as important. The au-
thors suggested that marginal fit may
have more varying results due to the
different margin designs, variation in
digital scanners, and differences in
crown fabrication.

Conclusion

In these findings, single-unit
crowns from digital scans presented
a clinically acceptable marginal fit.
The internal fit of these crowns is
comparable to those of crowns fabri-
cated from conventional impressions.

Sometimes, digital scanning was even
(Continued on Page 30)
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more accurate than traditional im-
pression techniques, leading to a
more precise marginal and internal fit
of the single-unit crowns. Therefore,
single-unit crowns fabricated from a
digital scan are within the standard of
care regarding internal and marginal
fit.

Other than the impression tech-
nique, a successful prosthesis also
depends on the fabrication process.
A number of the studies referenced
here address different fabrication
methods, specifically digital milling
vs. conventional processes. The digi-
tal workflow reduces the number of
steps in crown fabrication; e.g., no
pouring of a cast and no wax pat-
terns. This simplified process can de-
crease the opportunities for error,
another benefit to a digital workflow.
The topic of digital fabrication, in and
of itself, is large enough to explore
separately.

There have been conflicting con-
clusions regarding marginal and in-
ternal adaptation in previous articles.
This subject is unquestionably inter-
twined with the advances in dental
technology, and more up-to-date re-
search and further investigation of
this matter can better support the
findings discussed here. In addition,

if researchers performed similarly
designed experiments with different
intraoral scanners or with different
margin designs, perhaps the hetero-
geneity of samples and results could
be decreased. As the dental technol-
ogy of digital scanning and digital
fabrication becomes more wide-
spread, practitioners will benefit
from remaining up to date on the lit-
erature to provide informed sugges-
tions for patient care.
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