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[ Abstract] Digital intraoral scanning is a hot topic in the field of oral digital technology. In recent years, digital intra-
oral scanning has gradually become the mainstream technology in orthodontics, prosthodontics, and implant dentistry.
The precision of digital intraoral scanning and the accuracy and stitching of data collection are the keys to the success
of the impression. However, the operators are less familiar with the intraoral scanning characteristics, imaging process-
ing, operator scanning method, oral tissue specificity of the scanned object, and restoration design. Thus far, no unified
standard and consensus on digital intraoral scanning technology has been achieved at home or abroad. To deal with the
problems encountered in oral scanning and improve the quality of digital scanning, we collected common expert opin-
ions and sought to expound the causes of scanning errors and countermeasures by summarizing the existing evidence.
We also describe the scanning strategies under different oral impression requirements. The expert consensus is that due
to various factors affecting the accuracy of digital intraoral scanning and the reproducibility of scanned images, adopting
the correct scanning trajectory can shorten clinical operation time and improve scanning accuracy. The scanning trajec-
tories mainly include the E-shaped, segmented, and S-shaped methods. When performing fixed denture restoration, it is
recommended to first scan the abutment and adjacent teeth. When performing fixed denture restoration, it is recommend-
ed to scan the abutment and adjacent teeth first. Then the cavity in the abutment area is excavated. Lastly, the cavity
gap was scanned after completing the abutment preparation. This method not only meets clinical needs but also achieves
the most reliable accuracy. When performing full denture restoration in edentulous jaws, setting markers on the mucosal
tissue at the bottom of the alveolar ridge, simultaneously capturing images of the vestibular area, using different types of
scanning paths such as Z-shaped, S-shaped, buccal-palatal and palatal-buccal pathways, segmented scanning of dental
arches, and other strategies can reduce scanning errors and improve image stitching and overlap. For implant restora-
tion, when a single crown restoration is supported by implants and a small span upper structure restoration, it is recom-
mended to first pre-scan the required dental arch. Then the cavity in the abutment area is excavated. Lastly, scanning
the cavity gap after installing the implant scanning rod. When repairing a bone level implant crown, an improved indi-
rect scanning method can be used. The scanning process includes three steps: First, the temporary restoration, adjacent
teeth, and gingival tissue in the mouth are scanned; second, the entire dental arch is scanned after installing a standard
scanning rod on the implant; and third, the temporary restoration outside the mouth is scanned to obtain the three-di-
mensional shape of the gingival contour of the implant neck, thereby increasing the stability of soft tissue scanning
around the implant and improving scanning restoration. For dental implant fixed bridge repair with missing teeth, the
mobility of the mucosa increases the difficulty of scanning, making it difficult for scanners to distinguish scanning rods
of the same shape and size, which can easily cause image stacking errors. Higher accuracy of digital implant impres-
sions can be achieved by changing the geometric shape of the scanning rods to change the optical curvature radius. The
consensus confirms that as the range of scanned dental arches and the number of data concatenations increases, the
scanning accuracy decreases accordingly, especially when performing full mouth implant restoration impressions. The
difficulty of image stitching processing can easily be increased by the presence of unstable and uneven mucosal mor-
phology inside the mouth and the lack of relatively obvious and fixed reference objects, which results in insufficient ac-
curacy. When designing restorations of this type, it is advisable to carefully choose digital intraoral scanning methods to
obtain model data. It is not recommended to use digital impressions when there are more than five missing teeth.

[Key words] digitization; scanning; intraoral scanning; digital technology; digital intraoral scanning; accura-
cy; prosthodontics; implant dentistry
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— Angular scanning

Distance and
depth

Scanning

extension

Re-scanning

Head size

Calibration

Temperature

Scanning light should be as perpendicular as possible to the tooth surface.

Each 108 manufacturer describes the optimal scanning distance for the
appropriate handling of the system.

‘ Extending the intraoral digital scan can impact the accuracy of 10Ss. ‘

Cutting off and rescanning procedures decrease intraoral scanning
accuracy.

The selection of a specific 108 device impacts the accuracy of the
intraoral digital scan for different clinical applications.

Smaller head sizes are practical when acquiring intraoral digital scans
with accessibility constraints, such as for patients with a limited ability to
open their mouth.

All' TOSs require that the operator or dental professional calibrates the
scanner.

Ambient temperature changes have a detrimental effect on the scanning

accuracies of 10Ss.

Influencing

Humidity

‘ Ambient humidity can decrease intraoral scanning accuracy. ‘

factors

Light intensity

Tooth location

‘ The recommended lighting condition depends on the 108 selected. ‘

‘The more posterior the tooth, the lower the scanning accuracy. ‘

Interdental space

The smaller the space is between the tooth preparations and adjacent
teeth, the more limited the 10S accessibility is.

Existing
restorations

Scanning accuracy discrepancies have been reported depending on the re-
storative materials being digitized, including material type, translucency,
and surface f{inishing.

Preparation
quality

The characteristics of the surface being digitized can significantly reduce
intraoral scanning accuracy.

B

4-* Edentulous areas

Interimplant
| |distance, implant
position, implant
angle, and implant
depth

Intraoral
moisture

Edentulous spaces have limited anatomical landmarks and are thus chal-
lenging to digitize using an 10S.

There are inconsistencies in the literature regarding the influence of in-
terimplant distance, implant position in the dental arch, and implant an-
gle and depth on intraoral scanning accuracy.

Excessive wetness makes the digitization procedure difficult, thus reduc-
ing intraoral scanning accuracy.

Arch width

1

‘ The higher the intermolar width, the lower the intraoral scanning accuracy.‘

Palate

Opening width

10S: intraoral scanner

Higher accuracy values have been reported when the palate is not includ-
ed in the maxillary intraoral digital scan.

‘ The smaller the opening width, the lower the scanning accuracy. ‘

Figure 1  Factors affecting the accuracy of digital intraoral scanning and the corresponding decision tree
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E-shaped method

Segmentation method
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S-shaped method

E-shaped method: @ the occlusal surface should be scanned from one end molar to the other end molar, with the anterior tooth area swinging in

a Z-shaped pattern; ) after turning to the tongue/palate side, scan from the distal end of the molars to the other end in sequence; Bafter turning

to the buccal side, return from the distal end of the molars to the other end of the molars; and , finally, the bite relationship should be scanned

on both sides in a wavy pattern. Segmentation method: (D the oral tissue should be divided into four quadrants according to the midline of the

tooth s long axis, namely, upper left, upper right, lower left, and lower right; @) the occlusal surface should be scanned in sequence from the lin-

gual side to buccal side for each zone according to the E-shaped method; @) the occlusal relationship should be scanned on both sides in a wavy

pattern. The optical scanning lens always remains parallel to the tooth surface during scanning. S-shaped method: scanning is performed from the

buccal side to the occlusal surface to the lingual/palatal side in an S-shaped sequence for each tooth. The teeth at the distal end of the dental

arch are prone to forming residual pores. When the maxillofacial surface is turned to the lingual/buccal side, the scanning head is tilted and ro-

tated in an arc to avoid image stitching problems caused by right-angle rotation, which can improve the accuracy of the scanning data

Figure 2 Schematic of the digital intraoral scanning trajectory
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