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Table 1 Dental hygienist in charge and sequence of dental
health guidance in subjects

Dental Dental health guidance
Subject ..

hygienist Ist 2nd 3rd
A b 10S Conv. 1 Conv. 2
B a Conv. 2 Conv. 1 10S
C a Conv. 1 Conv. 2 10S
D a Conv. 1 10S Conv. 2
E c Conv. 1 Conv. 2 10S
F b Conv. 1 Conv. 2 10S
G a Conv. 2 10S Conv. 1
H b Conv. 2 10S Conv. 1
I c 10S Conv. 1 Conv. 2

Conv. 1 : Dental health guidance without the use of intra-
oral photographs, study models, or I0S records.

Conv. 2 : Dental health guidance using intraoral photo-
graphs and study models.

IOS : Dental health guidance using IOS records.
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Fig. 1 Comparative images displaying deviation of intraoral shape
(a) Prealignment, (b) Local best-fit alignment on right molar tooth surfaces, (c) Local
best-fit alignment on anterior tooth surfaces, (d)Local best-fit alignment on left molar tooth
surfaces. The redder the deviation, the more positive the deviation, and the bluer the devia-
tion, the more negative the deviation. And a positive deviation indicates that the surface of
the later record is outside the surface of the earlier record. And a negative deviation indi-
cates that the surface of the later record is inside of the surface of the earlier record.

(a)

Fig. 2 Images displaying the value of deviation of intraoral shape

(a) Prealignment, (b) Local best-fit alignment on right molar tooth sur-
faces, (c) Local best-fit alignment on anterior tooth surfaces, (d) Local best-
fit alignment on left molar tooth surfaces. Positive values indicate that the
surface of the later record is outside the surface of the earlier record, while
negative values are inside. In this study, the value of the deviation when
aligned in blocks ((b) in this figure) was used as the value of the gingival
area.
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Fig. 3 Images showing how a record with a defective section was handled

Separate alignments were performed on the labial and lingual surfaces to determine
the deviation of the marginal gingiva on the labial and palatal sides. (a) Local best-fit
alignment on anterior tooth surfaces, (b)Local best-fit alignment on anterior tooth labial
surfaces, (c) Local best-fit alignment on anterior tooth lingual surfaces, (d) Three-
dimensional image of anterior teeth. The arrows indicate defective areas during record-
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Table 2 Relationship between the amount of change in probing depth and

gingival deviation

Changes in probing depth (mm)

-3 -2 -1 +0 +1 +2 +3
Number 5 42 803 2968 658 15 2
Average (mm) —015 —007 —005 —004 —005 —008 —0.07
SD (mm) 011 017 012 012 014 011 013
Maximum (mm) 001 019 050 041 046 007 003
Median (mm) —014 —006 —004 —004 —004 —002 —007
Minimum (mm) —028 —070 —067 —107 —097 —028 —0.6
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Fig. 4 Frequency polygons of gingival deviation rela-

tive to change in probing depth

040

Changes in diagnostic results of
. gingival swelling (total number)
‘ ——Yes—No (165)
—o=No change (4,005)
-0=-No—Yes (323)

e
w W
S S

<
1)
a1

Relative frequency
o o
58

=1
=
f=}

f=4
f=]
a1

0.00 L=

Deviation of marginal gingiva (class value), mm

Fig. 5 Frequency polygons of gingival deviation rela-
tive to the diagnostic results of gingival swell-
ing

Table 3 Relationship between gingival deviation and changes in diag-

nostic results of gingival swelling

Changes in diagnostic results of gingival swelling

Yes—No No change No—Yes

Number 165 4,005 323

Average (mm) —0.08 —0.04 —0.02
SD (mm) 0.18 0.12 0.11
Maximum (mm) 041 050 0.33
Median (mm) —0.06 —0.04 —0.01
Minimum (mm) —107 —1.05 —0.40
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Table 4 Relationship between gingival deviation and changes in diag-
nostic results of gingival redness
Changes in diagnostic results of gingival redness
Yes—No No change No—Yes

Number 360 3,733 400
Average (mm) —0.03 —0.05 —0.03
SD (mm) 0.14 0.12 0.11
Maximum (mm) 0.32 0.50 0.33
Median (mm) —0.06 —0.04 —0.01
Minimum (mm) —057 —1.07 —0.58

0.40

Changes in diagnostic results of
0.35 gingival redness (total number)
== Yes—No (360)
—o=No change (3733)
025 ] -0-No—VYes (400)

Relative frequency

S
|
n

Deviation of marginal gingiva (class value), mm

Fig. 6 Frequency polygons of gingival deviation rela-
tive to the diagnostic results of gingival red-
ness
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Table 5 Relationship between gingival deviation and
changes in bleeding on probing (BOP)

Changes in bleeding on probing (BOP)

Yes—No No change No—Yes
Number 306 3,391 196
Average (mm) —0.06 —0.04 —0.05
SD (mm) 0.14 0.12 013
Maximum (mm) 050 0.46 0.33
Median (mm) —0.05 —0.04 —0.03
Minimum (mm) —0.67 —1.07 —0.57

Changes in diagnostic results of
BOP (total number)

—— Yes—No (306)
—o= No change (3,391)
-0~ No—Yes (196)
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Deviation of marginal gingiva (class value), mm
Fig. 7 Frequency polygons of gingival deviation rela-
tive to bleeding on probing (BOP)
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(a)

Fig. 8 Example of cross-sectional view of a maxillary right first molar

(a) Cutting position, (b) Enlarged buccal marginal gingival area. The deviation is
the normal distance between the gingival surfaces of the two aligned records. The
probing depth around this area was the same 3 mm for both of the two images
recorded. The cut surface was not evaluated in this study.

Table 6 Changes in clinical parameters in dental health guidance

PCR  PPD BOP Swelling Redness PISA Deviation

n

(%) (mm) (%) (%) (%) (mm?)  (mm)
Conv.1 7 —623 —012 —31 1.11 544 —37.2 —0.041
Conv.2 6 —632 —002 -—50 0.69 —1.09 —384 —0.032
10S 5 0.76 008 —06 6.90 —393 —132 —0.022

¥ Values are changes resulting from the first and second guidance

IR L B RA O REDHNER S M2 RT. ©
THNOGEICEBVTYH, UFRERDREDDMICIFIFE
AEERZBD NPT,

5) Wi o=

Fig.8 12, 10S I & 2tz EhAbEWimo 14l
%789, Fig 8-a 3VIWifziE, Fig 8-b (3L Dt
WOIKTH 5. fF2i1E, 2000 EART OO
HERR A ONMTH 5. Fig &b iR Ty D S u—¢
OFT 2, 2HOBIREDBFEL 3mm TH o7, W
HOmREEZRTRPSb25 & 510, WHAUEEL D D
TR O A O ZLHBKRE WE D D% H o 7z
2. WRMRAEIEEBICL BEKR/ST X —2 —DZ1t
Table 6 I BERHAEEEIC X 2ERK S X —2 —DE
&R d. PCR, 7u—t v 7 F 728 L UHADIERE
WWBIL T, I0SHRIC & 2UGERIRIZAD szt o Tz,
B DFRICE L TR IOSIELIERD 7 & b b iER)
FIZKE» o7, BOP, PISA B X WMRERZVThOIE
EBHFEICB O THWENRD 5Nz, 10S EDER
RO FEE b &P rdb ot DO ORE, T
NTCDFER$T A =& =123 UCd EBHR T E %D
HENERREEL2 52 2ERIEED b N5 T2,
3. WEMREEIEE (N T 2 AR RE OFHE

RN RE D S OFEEDRIEREFR %, Table 7 12731

T. AR TIT- eRE T, NMREDPH - 72D, HIR
PG 9 [mlep 2 [, oA A 27 Bl 4 [\, ORENEE
sz 27 MR 7 E, 10S Fldgws 27 M 9 mITH b, 10S
e RRICE LT W B 2 % o7, BHEHEIC
1%, TIOS FldRORFIA R C &L 72 THOHMAPAE W
72D URED S > 72 ) L DEEDH 7. LH LT
HOL» bR T IPBOO@BICNT 2BLEE D £
L7z OERITIE, I0SERRS %0 - 7.
HEFCEMIC I THPHEAE L Db 2 ¥ F—DHERT
ERICODHOIRER 2 2 LR TETIFFICOP O
Thote ) A% % F—OERTHZ O AENOIREZ FL
B EIEFICICBETEFANDPHER TRV ET A
HDHEENWICTED RS ) B EDEEBPH - 7z,

Z =

1. 10S B8O R AE

1) EfFoERADYEHIE

K ClRBAOZ %, 20 10S 2 & 2 5% % &
hebe T, RE kD2 L TERNICIML 7.
10S DELFRIEE, N Z A L 72 A% 5 IR & hiz g
ZIEXELEDE T ERTTEGEEET 29, 0k
WCHBEDEDHRPRKEVIZE, ThbbREID D



20234F 2 H

Table 7 Results of questionnaire answers

Were there any unpleasant records?
(Multiple answers) (No. of answers/times)

Impression 2/9

Periodontal exam. 4,27
Photography 7/27
10S Record 9/27

Have you noticed any gum changes before you received
the guidance today? (Number of responses/times)

Conv. 1 3/9
Conv. 2 4/9
10S 4/9

Was the previous guidance easy to understand?

Conv. 1 Conv. 2 10S
Very easy 5 7 8
Easy 4 2 1
Hard 0 0 0
Very hard 0 0 0

Has the previous explanation increased your interest in
oral health?

Conv. 1 Conv. 2 10S
Very increased 3 5 6
Increased 5 4 3
No change 1 0 0
Decreased 0 0 0
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Application of Intraoral Scanners in Dental Health Guidance:
Guidance Effectiveness
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Abstract

Purpose: We have been studying the use of an intraoral scanner (I0S)in dental health guidance to quantify
and visualize changes in periodontal tissues, to make it easier for patients to understand the state of peri-
odontal tissues, and to improve the accuracy of examining the effects of treatment. In this study, the useful-
ness of dental health guidance using 10S was examined by comparing conventional dental health guidance
methods and dental health guidance using IOS for faculty, staff, and students of the University who had not
received dental health guidance.

Subjects and Methods: The study subjects were a total of 9 faculty, staff, and students (mean age 41.6
years) who had never received adequate dental health guidance. Three dental hygienists provided the follow-
ing dental health guidance at intervals of at least two weeks for each subject, in different order. (1) Conven-
tional method 1: Dental health guidance without intraoral photographs, study models, or I0S records. (2)
Conventional method 2: Dental health guidance using intraoral photographs and study models. (3) I0S
method: Dental health guidance using IOS records (images showing changes in intraoral conditions and gin-
giva). In each dental health guidance, periodontal examination, plaque control record (PCR), and gingival
condition were recorded on the survey form, and the oral cavity was scanned by I0S (TRIOS 3, 3Shape,
Denmark). After the second recording, the subjects were asked to fill out a questionnaire about their dis-
comfort during recording and the ease of understanding the instructions. IOS records were exported as 3D
data in STL format and analyzed using 3D measurement data evaluation software.

Results: The I0S recordings allowed for a more detailed examination of gingival changes than the conven-
tional periodontal examination. The deviation of the marginal gingival surface obtained by aligning the I0S
records had a poor relationship with the results of probing depth, gingival swelling and redness, and changes
in BOP. No difference in guidance effectiveness was found between dental health guidance using I0S and
conventional guidance methods.

Conclusion: Currently, the clinical usefulness of dental health guidance using IOS is not high. Although the
positional alignment of IOS records one tooth at a time can provide a very detailed examination of gingival
changes, it is not clinically useful because it takes a very long time; block-by-block alignment is regarded as
more appropriate. However, recording by IOS is a method that allows detailed gingival evaluation from a dif-
ferent viewpoint than conventional periodontal examination and is easy to understand for both the dental
hygienist and the patient.

Key words: intraoral scanner, dental health guidance, periodontal examination
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