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Intraoral scanning and setting up virtual occlusion in 3D sf_i.;:
planning of orthognathic surgery: a comparison with the
conventional dental model approach
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1. Assistant Professor, Division of Orthodontics, Department of Dentistry, Chang Gung Memorial Hospital, Taoyuan
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Introduction

Determination of ideal dental occlusion is an important step in the planning of orthognathic surgery
(OGS). Conventional 2D planning and dental model approach are time consuming and have some
errors, such as image distortion, incorrect facebow transfer and reposition of the lower jaw. In order to
overcome the problems inherited with the conventional manual procedures, virtual occlusion used from
the 3D system has been reported. As most studies still used the dental model imaging for virtual
occlusion, and the experience of intraoral scanning for final virtual occlusion setting and OGS planning
was rarely reported. The study was to propose a novel and standard protocol for determination of virtual
final occlusion using intraoral scanning and computer-aided technique, as well as to compare the
accuracy with the conventional method.

Methods
Patients: 30 consecutive patients undergoing two-jaw OGS for Acquisition of digital dentition
treatment of mandibular prognathism and asymmetry were Swepes Sl puy

included. There were 18 women and 12 men aged 18 to 30 years

(mean 23.5 years).

Study design: Three-dimensional (3-D)images were acquired . Mwwmmm e
two weeks before surgery using i-CAT CBCT scanner. Dental

casts (control group) and intraoral scanning (study group) were

simultaneously collected for the design of final dental occlusion
.The study procedure was outlined to the right.

md ﬁwuﬂ'mng-ﬁ |

Setting up the digital final occlusion: The 3D simulation was
carried out by Dolphin Imaging® software on the composite
skull model for setting up the digital final occlusion. Setting up the digital final occlusion

The standard procedures for setting an intraoral-scanningbased
virtual occlusion were determined (to the right). The setup of

occlusion is based on normal overjet, overbite and arch iy .
coordination (occlusal symmetry) which was same as control !
group. The occlusalgram with color map reflected the contact
points, contact depth and bilateral symmetry. (At least 3 contact Comparison of the manual and virtual occlusions
points is required in occlusion as a tripod showing the green
color, preferably one in front teeth, and two in bilateral mid or
posterior teeth.)

Foliowing manual final occlusion Setting the vinual occlusion
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Comparison of the manual and virtual Step 1:Dental midiine alignment Step 4: Yaw correction
occlusions: The 3D images of dental-model-

based digital final occlusion (conventional
occlusion) and intraoral-scanning-based virtual
occlusion were superimposed to quantify the
shell-to-shell difference of occlusal relationship.
The precision of the surface superimposition was
calculated in terms of the root-mean-square before)
deviation (RMSD) of distance between the
superimposed models, with RMSD <0.5 mm
considered acceptable.

Assessment of intraobserver and
interobserver variability: The virtual occlusion
procedures were performed by two orthodontists
and for two times to investigate the intraobserver
reproducibility and interobserver reliability of
setting up the digital final occlusion by comparing
RMSD value.

Comparison of the fitness of splint fabricated
from the conventional occlusion and the Step 3: Overbite correction Step 7: Confirming the occlusion
virtual occlusion methods: Evaluation of the
printed splint fitness was performed by fitting
trials on patients. The inter-occlusal fit of the
splint was judged as fitness or not.

(below)

Results

1) Average root-mean-square difference of the final occlusion images between the two groups was
0.45mm (< 0.5 mm) indicating comparable occlusal relationship. (Table 1 below)

2) The intraobserver reproducibility and interobserver reliability for setting up the virtual occlusion were
satisfactory with no statistically significant difference. (Table 2 below)

3) There was no significant difference in the splint fitness test between the two groups. (Table 3 below)

Table 1. Root-mean-square distance (RMSD) value for comparison of the occlusal relationship
between the conventional model approach and virtual method in the mandibular dentition.
The maxillary dentition was used for registration of the two image sets.

RMSD maxillary dentition (mm) mandibular dentition (mm)
Mean 0.19 0.45
SD 0.04 0.11
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Table 2. Statistical results of the intraobserver and interobserver setting up virtual occlusion by
comparison of superimposition RMSD value.

Intraobserver MeantSD Minimum Maximum  Pearson Correlation
(Operator A) coefficient(r)

1* operation 0.45+0.09 0.19 0.62 0.987

2" operation 0.47+0.11 0.18 0.64

Interobserver Mean+SD Minimum Maximum Cronbach's alpha
1*'operation 0.45+0.09 0.19 0.62

Operator B 0.48+0.10 0.29 0.64 0.736

2" operation 0.47+0.11 0.18 0.67

Operator B 0.49+0.12 0.27 0.65 0.726

Table 3. Comparison of splint fitness between the conventional model occlusion and
3D virtual occlusion fabricated by 3D printing.

Fitness Unfitness p value*
Conventional method 28 2
. 0.153
Virtual method 30 0

*Chi-square test (x°), the difference was considered statistically significant if p< 0.05.

Conclusion

The proposed intraoral scanning and setting-up the digital final occlusion was reliable and accurate. The
method can replace the dental model approach for 3D planning of OGS. ( References on request)
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Intraoral scanning and setting up virtual occlusion in 3D
planning of orthognathic surgery: a comparison with the

conventional dental model approach
Cheng-Ting Hol, Hsiu-Hsia Lin2, Lun-Jou Le3
1. Assistant Professor, Division of Orthodontics, Department of Dentistry, Chang Gung Memorial Hospital, Taoyuan
2. Assistant Research Fellow, Craniofacial Research Center, Chang Gung Memarial Hospital, Taoyuan,
3. Professor, Department of Plastic and Reconstructive Surgery, and Craniofacial Research Center, Chang Gung Memorial Hospital, Chang Gung University,
Taoyuan, Taiwan

Introduction

Determination of ideal dental occlusion is an important step in the planning of arthognathic surgery (OGS). Conventional 2D planning and dental model approach
are time consuming and have some errors, such as image distortion, incorrect facebow transfer and reposition of the lower jaw. In order to overcome the
prablems inherited with the conventional manual procedures, virtual occlusion used from the 3D system has been reported. As most studies still used the dental
model imaging for virtual occlusion, and the experience of intraoral scanning for final virtual occlusion setting and OGS planning was rarely reported. The study
was to propose a novel and standard protocol for determination of virtual final occlusion using intraoral scanning and computer-aided technique, as well as to
compare the accuracy with the conventienal method.

Methods
Patients: 30 consecutive patients
undergoing two-jaw OGS for
treatment of mandibular prognathism
and asymmetry were included. There

Assessment of intraobserver and interobserver variability: The
virtual occlusion procedures were performed by two orthodontists and for two
times to investigate the intraobserver reproducibility and interobserver
reliability of setting up the digital final occlusion by comparing RMSD value.
Comparison of the fitness of splint fabricated from the
conventional occlusion and the virtual occlusion methods:
Evaluation of the printed splint fitness was performed by fitting trials on
patients. The inter-occlusal fit of the splint was judged as fitness or not.
(below)

were 18 women and 12 men aged 18
to 30 years {(mean 23.5 years).

Study design: Three-dimensional
(3-D) images were acquired two
weeks before surgery using i-CAT
CBCT scanner. Dental casts (control
group) and intraoral scanning (study
group) were simultaneously collected
for the design of final dental
occlusion .The study procedure was 1) Average root-mean-square difference of the final occlusion images between
outlined to the right. the two groups was 0.45mm (< 0.5 mm) indicating comparable occlusal
Setting up the A8 g g i e relationship. (Table 1 below)
digital final 2) The intraobserver reproducibility and interobserver reliability for setting up
occlusion: The 3D the virtual occlusion were satisfactory with no statistically significant
simulation was carried difference. (Table 2 below)
3) There was no significant difference in the splint fitness test between the two
groups. (Table 3 below)

Results

out by Dolphin
Imaging® software on
the composite skull
model for setting up the
digital final occlusion.

Table 1. Root-mean-square distance (RMSD) value for comparison of the occlusal
relationship between the conventional medel approach and virtual method
In the mandibular dentition. The maxillary dentition was used for registration
of the two image sets.

The standard RMSD maxillary dentition (mm) mandibular dentition (mm)
procedures for setting Mean 0.19 045
an intraoral-scanning- so 0.04 0.11
based virtual occlusion Table 2. Statistical results of the intr and inter setting up virtual
were determined (to ion by parison of superimposition RMSD value.
she Akl The setupiof Intrachserver Meant5D Minimum  Maximum  Pearson Correlation
e right). The setup {Operator A) coefficient (r)

occlusion is based on 1% operation 0.45+0.09 019 0.62 0.987
normal overjet, overbite 2" operation 047+0.11  0.18 0.64 )

3

. Interobserver Mean+5D Minimum _ Maximum _Cronbach’s alpha
and arch coordination 1+ operation 045009  0.19 0.62 07
(occlusal symmetry) which was same as control group. The occlusalgram with Operator B 0.4810.10  0.29 0.64 :

i 2™ operation 0.4710.11 0.18 0.67
.726

colar map reflected the contact points, contact depth and bilateral Opierator B 0491012 027 0.65 0

symimetry. (At feast 3 cantact polnts iswenuired By occlusioras tripad Table 3. Comparison of splint fitness between the conventional model acclusion and
showing the green color, preferably one in front teeth, and two in bilateral 3D virtual occlusion fabricated by 3D printing.

mid or posterior teeth.)

Fitness Unfitness pvalue*
Comparison of the manual and virtual occlusions: The 3D
images of dental-model-based digital final occlusion (conventional occlusion) Falmes AT metiion = : 0.153
. . . Virtual method 30 0 i
and intraoral-scanning-based virtual occlusion were superimposed to *Chi-square test (%), the difference was considered statistically significant if p< 0.05.
quantify the shell-to-shell difference of acclusal relationship. The precision of Conclusion

the surface superimposition was calculated in terms of the root-mean-square
deviation (RMSD) of distance between the superimposed models, with RMSD
<0.5 mm considered acceptable.

The proposed intraoral scanning and setting-up the digital final occlusion was
reliable and accurate, The method can replace the dental model approach for
3D planning of OGS. ( References on request )
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B~ MM SEEHFB R (post and core) ~ BBk (old filling material - hard paste, thermafil...) + £
(locate the missed canal)8i 2= (find the right pathway and execute thorough disinfection) Al 4t B & ;
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