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

Dental

Dental health guidance

Subject hygienist

A b

a

-+

o O

a
b
I [

T Q1 m g w

Conv. 2

Conv. 1

Conv. 1

Conv. 1

Ist 2nd 3rd
10S Conv. 1 Conv. 2
Conv. 1 108
Conv. 2 J(ON
Conv. 1 10S Conv. 2
Conv.2  IOS
Conv. 2 10S
Conv. 2 10S Conv. 1
Conv. 2 108 Conv. 1
108 Conv. 1 Conv.2

Conv. 1: Dental health guidance without the use of intraoral photographs, study

models, or IOS records.

Conv. 2: Dental health guidance using intraoral photographs and study models.
I0S  : 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 deviation, 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 indicates that the surface of the later record is inside of the surface of the
earlier record.

(d)

Fig. 2 Images displaying the value of 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. 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 recording by I0S.
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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 2,968 658 15 2

Average (mm) -0.15 -0.07 -0.05 -0.04 -0.05 -0.08 -0.07
SD (mm) 0.11 0.17 0.12 0.12 0.14 0.11 0.13
Maximum (mm) 0.01 0.19 0.50 0.41 0.46 0.07 0.03
Median (mm) -0.14 -0.06 -0.04 -0.04 -0.04 -0.02 -0.07
Minimum (mm) -0.28 -0.70 -0.67 -1.07 -0.97 -0.28 -0.16
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Fig.4 Relative frequency polygons of gingival deviation relative to change in probing depth
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Table 3 Relationship between gingival deviation and changes in diagnostic 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) 0.41 0.50 0.33
Median (mm) -0.06 -0.04 -0.01
Minimum (num) -1.07 -1.05 -0.40
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Fig. 5 Frequency polygons of gingival deviation relative to the diagnostic results of gingival swelling.



4) Fa—vrr RO (BOP) &iOiEWMAORAEE O
Ea[ED

Table 5 12 BOP D2 4L & iOfxA & D7 & OBItR %
R BOP OBEMEREN [HY | 225 el I8kl
7= 56 OB E N ORADEEIIL -0.06 mm ThH o7z,
ZHIZHLT, Ll b TH 0 B LIZBETY,
DIFER ORI - 0.05mm EADETHH-TZ. Tz,
BOP [ZBLR 72 03 o T2 BRACIC B W T, B ER DR
MR -1.07mm DAL H -7z,

AT DOFE R TIZ, BOP OB &/ ROREIITHE
eBMRITRO bivZe o7 (p <0.05).

Fig. 7 IZHA® BOP 23 THH | b 7L 1221,
b7z L, T720) 26 THY B LIZGE T LiIcsE
LR ERORZOHM ERZ AR Z T, WTh
DFETRNTS, WEEHNOREDMITITIEE AL
ZEITBDO Lo Tz,

5) Wi Oz
Fig.8 |2 10S I L pitsk s A b -Wimz rd—

Bl Rd. WZEL 2 DOFERF I OWERIT IO T H
%. Fig.8(a) ITUIHINLE, Fig8 (b) 1FIEIABI MOt Al
DIERTH D, WZEIL. 2 DOLEKOERFEOE Ok
B OEEBECH 5, Figs (b) ITrRTHsO7Tr—E
T AL 2K OEBREBFEL 3 mm ThoTo, Wikd
A RTINS HE D LI, HREKZLD LT
BRI OB PIES DL LK E WE B E o 7.
2. HRERERICKLIBERNTA—F—DEL
Table 6 (ZHRMAEFEEIC X DEER /ST A — X —D%
{fb&7R$. PCR, 7 u—t v/ F 72K ONHEADEIEIC
BAL T, I0S EIC L 28ERITRO b8 oTo.
A DOREMRICE L TIZIOSIEDRERD FiE L 0 & g =
K& D o7, BOP, PISA K MRZEIZWT I OFFE Hik
BN THHSENRD SN, 10S EOSEDRIINE
kDS Y b Do T BB ORE, TTO
BEPR /ST A — & —1ZkF L C bl RHA R S H ik O E
DEBREELY 52 2RRIERD bnen o,

Table 4 Relationship between gingival deviation and changes in diagnostic 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) -0.57 -1.07 -0.58
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Fig. 6 Frequency polygons of gingival deviation relative to the diagnostic results of gingival redness.

8



3. EEREERICHT ZMENRE QM
WHERTRE > B OFREZE O RIEFE R % Table 7 127
AW TIT TR T, RIRERH - T-01%, HIGHS
29| 2 E, EEKRAEN 27 B 4 E, APENEER
# 27 [alth 7 [A], 10S Fo8k2% 27 B 9 [AICTH Y, 10S 7T

AP TWD Z ENEho72. BHEZEICIE.
MOS FEERDOBEEMNELS K Uz, | THOES A RKE W

7DD UARRER D oTe] L DREERH-T. LaL,

DO DN Y LT IR O OREICH T 20088 F
DELEPOERTIE, 10SERRLE o7
HHEFEMCE, T80 LY § A% v — i
TREIZODOHFOREL LD Z LR TE TIEFITHM,N
DT Dotz [AF vy F—OEETAHYODENDIR
REA D EIEFICLSBETETFANRLETH 22N
EIABBHDLLEENNVITE L LS ) R EDOFLHLH

>7.

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 0.13
Maximum (mm) 0.50 0.46 0.33
Median (mm) -0.05 -0.04 -0.03
Minimum (mm) -0.67 -1.07 -0.57

Relative frequency, %
o e e o o o
— . (] [] ey e
= i [= th =3 Th

bt
(=1
h

Changes in diagnostic results of
BOP (total number)

= Yes—No (306)
=Cm= NO change (3.391)
== No—Yes (196)

e
=
=]

Deviation

Fig. 7 Frequency polygons of gingival deviation relative to and bleeding on probing (BOP).

Table 6 Changes in clinical parameters in dental health guidance.

n PCR PPD BOP Swelling  Redness PISA Deviation
(%) {(mm) (%) (%) (%) (mm?) (mm)
Conv.1 7 -6.23 -0.12 -3.1 1.11 544 =372 -0.041
Conwv.2 6 -6.32 -0.02 =50 0.69 -1.09 -38.4 -0.032
108 5 0.76 0.08 -0.6 6.90 -3.93 -132 -0.022

¥ Values are changes resulting from the first and second guidance



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 I0S 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 4/9 108 4/9
Was the previous guidance easy to understand?
Conv.1 Conv.2 [0S
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 Conwv.2 10Ss
Very increased 3 5 6
Increased 5 4 3
No change 1 0 0
Decreased 0 0 0

(b)

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.
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Abstract

Purpose: We have been studying the use of an intraoral scanner (IOS) in dental health guidance to quantify and visualize changes
in periodontal tissues, to make it easier for patients to understand the state of periodontal tissues, and to improve the accuracy of
examinations of treatment effects. In this study, the usefulness of dental health guidance using IOS was examined by comparing
conventional dental health guidance methods and dental health guidance using IOS for faculty, staff, and students of the University
who have 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 following dental health guidance at intervals of at
least two weeks for each subject, in different order.

(1) Conventional method 1: Dental health guidance without intraoral photographs, study models, or IOS records.
(2) Conventional method 2: Dental health guidance using intraoral photographs and study models.
(3) IOS method: Dental health guidance using 10S records (images showing changes in intraoral conditions and gingiva)

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 IOS (TRIOS 3, 3Shape, Denmark). After the second recording, subjects were
asked to fill out a questionnaire about their discomfort 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 10S recordings allowed for a more detailed examination of gingival changes than conventional periodontal
examination. The deviation of the marginal gingival surface obtained by aligning the IOS 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 IOS and conventional guidance methods.

Conclusion: Currently, the clinical usefulness of dental health guidance using IOS is not necessarily high. Although the
positional alignment of I0S 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, and block-by-block alignment was regarded as more appropriate. However,
recording by 10S is a method that allows detailed gingival evaluation from a different viewpoint than conventional periodontal

examination and is easy to understand for both the dental hygienist and the patient.

Key word: Intraoral scanner, Dental health guidance, Periodontal examination
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