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Digital intraoral scanning technique for edentulous jaws
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Making dental impressions is a

ABSTRACT

common first step for most
dental procedures." However,
studies have shown that many
of the conventional dental
impressions that are sent to
dental laboratories are unsatisfactory because of flaws
such as voids or bubbles in critical locations.>® Moreover,
distortion and expansion of the gypsum casts can further
reduce the accuracy of this conventional dental restora-
tion fabrication process.* The introduction of intraoral
systems for intraoral digital scaning has allowed clinicians
to directly acquire data from the mouth without the
need to make a conventional impression and pour a
cast.”© Therefore, the time needed for digitalization and
fabrication is reduced, and potential errors are minimized
or eliminated.*

Several reports have focused on the feasibility and
accuracy of intraoral digital scans for complete arches.” '
However, few published studies have evaluated direct
digital scans of edentulous jaws using intraoral scanners
because it is difficult to scan edentulous sites that
are smooth and devoid of features.'*'®> The stitching
process can be faulty, especially in the palatal area.'* The
greatest deviations in the palatal areas were reported
in digitizing edentulous jaws with intraoral scanners.'*
Lee'® reported that when drawing lines on the palate
with a mixture of pressure-indicating paste and interim
zinc oxide-eugenol cement, the palate could be scanned
with an intraoral scanner. However, scanning edentulous
areas with this technique was found to be difficult for
patients with a broad palatal vault (Fig. 1). In this paper,
a new scanning technique for direct digital scans of

Few studies have evaluated direct digital scans of edentulous jaws using intraoral scanners because
it is difficult to scan edentulous sites that are smooth and devoid of features. A scanning technique
is introduced for making direct digital scans of edentulous jaws with intraoral scanners in patients
with a broad palate. (J Prosthet Dent 2018;119:733-5)

edentulous jaws using intraoral scanners in patients with
broad palates is introduced.

TECHNIQUE

1. Before scanning, clean and dry the hard palate with
cotton rolls and air syringe.

2. Inject flowable composite resin (Charmfil Flow;
Dentkist Inc) to 6 different sites on the hard palate
in a half-sphere shape with a diameter of 1 or 2 mm
and light-polymerize the resin.

3. After polymerizing, apply histoacryl glue (B. Braun;
Aesculap AG) to the resin marker areas to secure
the markers, either as minute drops or as a thin film
along the borders of the markers. After applying the
glue, wait 30 seconds to allow the adhesive to dry
completely.

4. Scan the edentulous area with an intraoral scanner
(TRIOS3; 3Shape A/S) (Fig. 2). After scanning,
remove the markers with cotton pliers.

5. Delete the marker image in the scanned edentulous
ridge image (Fig. 3).

DISCUSSION

Acquiring a precise digital scan with an intraoral
scanner is difficult, especially for patients with a broad
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Figure 1. Scanning maxillary edentulous jaw with broad palatal vault. A, Lines drawn on palate with mixture of pressure-indicating paste and zinc
oxide-eugenol cement. B, Scanned image produced with intraoral scanner (TRIOS3) showing image mismatches at palatal site caused by error resulting

from incorrect stitching processes.

Figure 2. Scanned image produced with intraoral scanner (TRIOS3) using
resin markers placed on hard palate.

palate.'* Difficulties arise in stitching the pictures
acquired from intraoral scanners because of the lack of
clear anatomic landmarks.'” The smooth surface of
palatal areas translates into poorly traceable structures.**
Overlapping areas are essential for correct stitching of
acquired images that result in a 3-dimensional (3D) data
set.'* Poorly differentiated structures (that is, edentulous
spaces or palatal areas) will likely lead to faulty pro-
cessing and the summation of matching errors for the
entire data set.'®'” Stitching errors can cause significant
deviations in scanned images.'* To overcome these lim-
itations, clinicians have described the use of artificial
landmarks.'®* Lee'® drew lines on the palate with a
mixture of pressure-indicating paste and interim zinc
oxide-eugenol cement. However, the process of coating
the palate did not solve stitching errors when broad
palatal vaults were scanned. To improve the accuracy
of the digital scans of edentulous areas made with an
intraoral scanner, Kim et al?® used a 4x3 mm alumina
marker that was attached to the surfaces of the gingiva
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Figure 3. Scanned image after deleting resin markers in scanned
edentulous ridge image.

with a light-polymerizing resin. A common problem with
alumina markers is that they can come loose during the
intraoral scan, especially when patients disturb them
with their tongue.

This technique used flowable composite resin and
glue to secure the resin markers. The strength of the
bond between the resin markers and the gingiva does not
solely depend on the adhesive properties of the resin; the
surface coating glue, which leads to strong and durable
bonding, is also important. The markers do not come
loose, even when patients touch them with their tongue.
After removing the markers from the palate, some tissue
adhesive remains on patients’ palatal gingiva but dis-
solves within an hour. The tissue adhesive used in this
technique was N-butyl 2-cyanoacrylate and was
approved for clinical use in 1996.?" Since then, it has
been widely used to close superficial lacerations and in a
variety of surgeries.”!

The markers are 1 or 2 mm in diameter and are
easy to delete in the captured digital image. The resin
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markers are radiopaque and can be used to merge
intraoral scans and cone-beam computed tomography
(CBCT) data for the virtual planning of computer-guided
implant surgery.

Even though the accuracy of intraoral scanners has
been evaluated,” '! the authors are unaware of studies on
the accuracy of intraoral scanners when edentulous jaws
are scanned. Studies on the use of intraoral scanners in
direct digital scans of edentulous jaws are needed to
determine whether the accuracy of digital scans for
edentulous jaws is clinically acceptable.

SUMMARY

This paper describes a scanning technique that facilitates
using intraoral scanners to make digital scans of eden-
tulous jaws with a broad palate. This technique uses 1- or
2-mm-diameter resin markers placed on the hard palate.
Glue is also used to secure the resin markers, which
serve as traceable structures for scanning a smooth
palatal surface. By using the markers and an intraoral
scanner, digital scans of maxillary edentulous jaws can be
acquired directly.
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