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1. JlREtE & L UMEEM R

SR L 7ok gtes (DIt REHER) 1k, L—¥—%k
JR & § % Monet (AMD Laseres, West Jordan, UT,
USA) &, LED #JJi& 3% VALO Grand (Ultradent,
South Jordan, UT, USA) #f\:7z (Table 1). %7z,
NI T 4= N—=H ) c—Farvirdy bLyri
LT, Omnichroma Flow Bulk (OFB, +t27¥<=57v %
V) AL (Table 2).

2. ACRI Y LI DX—-TES (KHN) HIE
MMESHEBE LC, KHNZ#HET 2 L& LT,
KHN HI7E A o 8IEICBE L <, KHE RES T AR
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2T, ZhEAEMRRAE L,

KHN MIE I L i, MERR R 2 BUMEEEE (Via-
S, v vH#7) ICEHEL, fiE025N, fif ERRERR 30
WOEMETHMEL 2, £, HERSHF QIR & JE
HOHFRATEDE 5 AFFIC OV To 72, HohfED
EHEE D > THAAFDOKHAN &5 & & dic, BEm
I 3K O KHN o#El&2EH Lk,

3. JNEEDATE

KRG B O TR NE %2, WAL ENERR (Blue-
phase Meterll, Ivoclar Vivadent, Schaan, Liechten-
stein) OZZGEHFERIC Y 72 % & 5 ISR F v 7k
ZEE L CEHEIL 72, SGHS SR 1 Monet 14 3 75,
VALO Grand 3EE € — FC 3P L L, SRR
HERBERZHE» S 0, 2, 4, 5, 7Tmm 8L 9 mm
E L7z, Efe, NEBIERZGEFINCAE 6 mm, &
E2mmHD50iE4mm OFERa APy FL Y URE
W EEEL, 2, 4, Tmm B & 9mm » 5 EHE L,
JeRRE A HIE U7z, B, SEFic o5 EfT- 72,

4. fREHLIE

Fohi: KHN 8 X OHBEICOWT, SFoHlh: %
L 7tkic, ZInhlESEONTE & O Tukey HSD test
ZRWTHEKES% DFEMETHREERTT- 72,
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Table 1 Light curing units used in this study

Light cure unit Type

Wave length™®

Manufacturer

Monet Diode laser

445-455 nm

AMD Lasers
(West Jordan, UT, USA)

VALO Grand

Multi-peak LED  385-515 nm

Ultradent
(South Jordan, UT, USA)

*: Specification from manufacturer’s catalog

Table 2 Universal resin composites used in this study and their compositions

Resin composite
(Lot No.)

Main component

Filler contents  Manufacturer

Omnichroma Flow Bulk UDMA, TEGDMA,

(21102)

zirconia-silica cluster filler

dilute monomer,

69 wt% Tokuyama
Dental

(Tokyo, Japan)

UDMA: urethane dimethacrylate, TEGDMA : triethyleneglycol dimethacrylate
Resin composites data provided by material safety data sheet.

B &

1. J>RIy hLT>DKHN

L —H¥—& X LED A& D & 0 IR, 2
YRV LYy KHN I KIETHED % Table
3R LT, ZlESBOT OfEREY &, BHEOHE
HE X OOBEEHFIZa vy Yy FLY o KHN AD
WERTCTHD (p<000l), SEFOXAEABEET
»H-o7: (p<0.001).

HAEE 2mm ERAAEE 4 mm @ KHN # Higd %
&, WTNORKESEE X CRHEHIcBLT, HAE
E4mm LKL CRAEE 2mm FEEICEWEZ R
L7z (p<005). BAEE 2 mm &fFicsw»Tid, HE
PEEE 0 mm o I EHE o KHN 3 Monet & Ffif LT VALO
Grand THEREICEWHEZ R L (p<005). —J7, KHE
@ KHN & Monet & [#g L <, VALO Grand T{EWE%
ALz, 72, WThoORKESKIIE VTS, HEmE
BLCERO KHN MET 9§ 2fHmz R L, WREHEIC
T2 )EHE O KHN OF| A1 76 % L EER L7z,

WASTRERE 5 mm o IS B & CEHE @ KHN 1, Monet
&I LT VALO Grand (196~264) THEICE WA
ZRL7, FRHHEEERO KHN 295 L,
THORKNBIZE LTS, HHHE LE L CEHRO
KHN (& T 2 fEm%x L, HEEmHEC T 2 Eimo
KHN OE&13 73% ML 2R L7z,

AAES 4 mm &b d 2 &, SR O0mm i
BT, MEES & CERIZ VALO Grand & iz L

T, Monet TEWEZR L7, FHRRAFES 2mm & [H
BRI, WEh ORI BT BETH & g L <K
@ KHN 3B B ITEWEE R U7z (p<0.05). HE&TmH 25
T 2EED KHN 0E 41, WIhofHEHBIcB L TH
TT% L EERL T2,

WA B PR 5 mm DOIRSTE © KHN (%, Monet & Hlg L
T VALO Grand iZEWEZ AL, EKHEO KHNIcEBWT
% Monet & H# L C VALO Grand 288\ fE% R L 72,
TS I3 2 & o KHN 0oE &%, »WihoRs s
WBWTH 70% A EERL .

2. XEESLIUHRIZILF -

TRATEERE D IR BT8R O TR I IS 3 8 %, Table
AR LT, ZInBLE BT OfG R 5, JaRET &R O
FEEE X CEREEF I RE~OEERTFTHD
(p<0.001), EERFORAEFEHBEETH > 7%z (p<
0.001).

AVERY Y PLYVEMIBOEETE, wIho|
HHF#EIC BV TH, Monet (& VALO Grand & &L T
BEICEWEREZR L (p<005). £/, wiho
HIREERICB VTS, BEHEHOmm 8L 2mm Tk
HREZED NP> bDD (p>005), HHEHHEE
DIERIAHEOHEREIAR T T 2% R L7 (p<0.05).

aVRY Y LYV ENLLBONREZ, wIho
2B VT H Monet (2 VALO Grand & LT, &
BILEWEZT L (p<005). £/, WIhONHEE
ICBLTHHRFHEHOER ENMET 2RV P L
Vv ORI OREINCHEG, LRI 2b DD, VALO
Grand & 8 U € Monet OYEE IZE W EZ R L 7.
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Table 3 Influence of laser and LED light curing units on KHN of universal resin composites and the ratio
of top/bottom numbers

Resin composite Light irradiation conditions Measurement position Top/bottom ratio
thickness LCU Irradiation distance Top Bottom (Percentage)
2 mm Monet 0 mm 272 (02)°* 245 (26)*® 90.1
5mm 246 (26)* 182 (06)® 739
VALO Grand 0 mm 297 (07)* 227 (08)™® 765
5 mm 264 (06)™ 196 (0.9)® 74.2
4 mm Monet 0 mm 257 (03)* 219 (06)*® 85.2
5 mm 198 (08)* 140 (1.0)*F 70.7
VALO Grand 0 mm 228 (08) 176 (06)® 772
5 mm 204 (L1 167 (1.1)%B 819

n=15

Same small case letter in vertical columns indicates no difference at 5% significance level.
Same capital letter between columns indicates no difference at 5% significance level.
KHN: Knoop hardness numbers, LCU: Light curing unit

Table 4 Influence of irradiation distance on the irradiance of laser and
LED light curing units

Resin composite Irradiation distance

LCU (Thickness) from the sensor Irradiance
Monet w/0 0 mm 4836 (5)*
2 mm 4784 (9)®

4mm 4158 (22)°

5 mm 3980 (7)¢

7 mm 3854 (24)¢

9 mm 3646 (82)¢

w/: 2 mm 2 mm 2872 (11)¢

w/: 4 mm 4 mm 2250 (53)f

w/: 2 mm 7 mm 1,830 (12)#

w/: 4 mm 9mm 1546 (20)"

VALO Grand w/0 0 mm 2966 (39)¢
2 mm 2964 (11)°

4 mm 2104 (32)!

5 mm 1922 (13)#

7 mm 1536 (6)"

9 mm 1,310 (25)°

w/: 2 mm 2 mm 1,958 (35)#

w/: 4 mm 4 mm 1,266 (13)"

w/: 2 mm 7 mm 1,148 (8)’

w/: 4 mm 9mm 756 (24)*

n=>5, unit; mW/cm?
Same small case letter in vertical columns indicates no difference at 5%
significance level. LCU: Light curing unit
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HEWEIME T L2 L EZ 650 7®, —7, Monet
DHIRTH 5 L —HF—1%, WEHERSE I THEE R
TaVA—varvtwiREEEL WS, HFE
XLk 2 HBEDOMEI Do bDEEZ bR,
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BEABEAIGICIE, WEHERoRE, MRS X
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Influence of Irradiation by Laser and High-irradiation LED Light Curing
Units on Knoop Hardness of Universal Resin Composite

KrraHARA Nobuya'?, Isanr Ryo??, Aokt Ryota?, HavasHr Kana?, MuTou Rei?,
TakAHASHI Nao?, TaKAMIZAWA Toshiki*® and M1vazakt Masashi®®

Team Tokyo
’Department of Operative Dentistry, Nihon University School of Dentistry
3Division of Biomaterials Science, Dental Research Center, Nihon University School of Dentistry

Abstract

Purpose: The purpose of this study was to investigate the influence of light irradiation from different types
of curing units on Knoop hardness numbers (KHN) of resin composite, and to measure the light irradiances
of the light curing units.

Materials and Methods: The light curing units employed were a laser curing unit (Monet, AMD Laseres)
and a high-irradiation LED light curing unit (VALO Grand, Ultradent Products). A universal shade bulk-fill
resin composite Omnichroma Flow Bulk (Tokuyama Dental) was used. For the KHN measurement, the resin
composite was inserted into a plastic mold (internal diameter: 6 mm, height: 2 or 4 mm) and light was irra-
diated. The irradiation conditions were 3 s for the laser curing unit and 3 s of extra mode for the high-irradi-
ation LED light curing unit. The distance from the light tip end and specimen was set at 0 or 5 mm. The
specimens were stored under dry ambient conditions at 25°C for 24 h, then the KHNSs of the top and bottom
surfaces of the specimen were measured. The light irradiance of each light curing unit was measured using a
light meter (Bluephase Meter II, Ivoclar Vivadent). Light irradiance was also measured under the same irra-
diation conditions, and the irradiation distance was set at 0, 2, 4, 5, 7 mm and 9 mm from the light meter’s
sensor. In addition, the resin composite (internal diameter: 6 mm, height: 2 or 4 mm) was placed in the light
meter, and the irradiation distance was set to 0 or 5 mm from the resin composite.

Results: For KHNSs, the effect of specimen thickness was minimal for the laser curing unit, but there was a
tendency for the irradiance to decrease as the irradiation distance was increased. On the other hand, the
effect of irradiation distance was less significant for the high-irradiation LED light curing unit, although there
was a tendency for the effect to decrease as the specimen thickness increased. In all conditions, the laser
curing unit showed significantly higher irradiation than the high-irradiation LED light curing unit.

Conclusion: The results of this study indicated that the KHNs of universal shade bulk-fill composite resin
when using irradiation by laser and high-irradiation LED light curing units tended to decrease with increases
in specimen thickness and irradiation distance. The irradiance showed different trends depending on the
irradiation characteristics of the light curing units used.

Key words: laser curing unit, high-irradiation LED light curing unit, resin composite, knoop hardness
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Fig. 1 J-shaped simulated resin canal

The canal length is 17 mm, with a coronal straight section measuring 10 mm, and an overall cur-

vature angle of 45 degrees.
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cantly different by instrument (p<0.05).
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Fig. 3 Centering ratio

Values represent the mean and standard deviation for (A) Group K-file and (B) Group NiTi. Values with different

capital letters within each measuring point are significantly different by operator (p<<0.05). Values with different small
)

letters within each operator are significantly different by measuring point (p<<0.05).
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Effect of Operator’s Experience on Shaping Performance of Nickel-Titanium
Rotary Files and Stainless Steel Hand K Files

HiraNo Keiko, MAKI Keiichiro, KIMURA Shunsuke, UNNO Hayate,
OMORI Satoshi, KasuGA Yuka, EBIHARA Arata and Oxir Takashi

Department of Pulp Biology and Endodontics, Division of Oral Health Sciences,
Graduate School of Medical and Dental Sciences, Institute of Science Tokyo

Abstract

Purpose : This study aimed to examine the impact of operator’s experience on the frequency of procedural
errors, working time, and root canal shaping ability, when preparing curved root canals using K-files or
nickel titanium rotary files (NiTi files).

Methods : This study included 44 fourth-year students from the Faculty of Dentistry, Tokyo Medical and
Dental University, who had no prior experience with NiTi rotary root canal instrumentation, as well as 12
dentists from the Department of Pulp Biology and Endodontics at the same university, each with more than
five years of clinical experience. The operators performed root canal shaping on J-shaped simulated resin
canals using either the step-back technique with stainless steel hand K-files (Group K-file) or the crown-down
technique with Vortex Blue files (Group NiTi). Root canal shaping was evaluated based on three parame-
ters : frequency of procedural errors, working time, and root canal shaping ability (centering ratio).

Results : In Group K-ile, the students made procedural errors in 28 canals (25 cases of ledge formation, 2
file fractures, and 1 case of under-preparation). This was significantly more than the experienced practi-
tioners, who had only 1 case of ledge formation (p<<0.05). In Group NiTi, the students had only 1 case of
procedural error (under-preparation) and the experienced practitioners made no errors, showing no signifi-
cant difference between the two groups of operators. The working time was significantly shorter for the
experienced practitioners in both groups (p<<0.05). For the students, Group NiTi showed shorter working
times compared to Group K-file (p<<0.05). Regarding the centering ratio, the experienced practitioners had
significantly lower values than the students, indicating better preservation of canal curvature (p<<0.05).

Conclusion : The frequency of procedural errors in shaping curved root canals was significantly lower for
the experienced practitioners compared to the students when using K-files. However, no significant differ-
ence was noted based on experience when using NiTi files. In terms of working time and root canal shaping
ability, the experienced practitioners showed significantly better performance with both instruments.

Key words : nickel-titanium rotary file, stainless steel hand K file, operator’s experience
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Fig. 1 Number and rate of referred patients
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Fig. 2 Age at initial visit and gender
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Total : 292 teeth
Fig. 3 Types of teeth for which the patients have provided the most robust
reports of symptom improvement or need for treatment
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Fig. 4 Diagnosis of referral source and the department
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Maxillary anterior p—————— 30 teeth (14.5%)
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Mandibular molar T 76 teeth (36.7%)

0 10 20

40 50 60 70 80 (teeth)
Total : 207 teeth

Fig. 5 Teeth for which root canal treatment was required based on the diag-

nosis at the time of the initial visit to the department

Table 1 Reasons for the introduction

Reasons

78 (37.7%)
67 (324%)

Difficulty in treatment
Lack of improvement in symptoms

Large lesions 10 (48%)
Request for treatment with intravenous 10 (4.8%)
sedation
Second opinion 9 (43%)
Poor response to anesthesia/bad feeling 7 (34%)
during anesthesia
Request for detailed examination 6 (29%)
Systemic disease 5 (24%)
Unknown cause of pain 4 (19%)
Determination of the necessity of root 4 (19%)
canal retreatment
Determination of tooth extraction 4 (19%)
Diagnosis of root fracture 3 (14%)
Total 207 (100%)
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EEERAH (EZERE OE) 3% 0o 7z,

Table 2 Reason why the referring dentist found the root
canal treatment difficult

Reasons

68 (329%)
46 (222%)
25 (121%)

Tatrogenic
Root canal morphology
Difficulty in treatment

Examination and Diagnosis 19 (92%)

Root morphology 16 (7.7%)

Root fracture 11 (5.3%)

Request for treatment with intravenous 10 (4.8%)

sedation

Poor response to anesthesia/bad feeling 7 (34%)

during anesthesia

Systemic disease 5 (24%)
Total 207 (100%)

z =B

CBCT %, R - REFHE, WLEOKES, BLUOLHE
T L O ERRZEYICEET 270 IchETHDL, <
A r7uRa—7F, HIRTIZBIZREE 2 RS 5 o 5
fb7s EHSATRET, REBROEFENZ2 K B 7- dICIERIC
E#THsb, CBCT E~vA7uRra—7%2iEMAT54:0
Wi, ZNo2EBHERICRESNS 2 LIz T (B
BHEBEYM 72 b DFEXR CBCT 1 89 30%, 4 702 a—
7 R20%, SREFHEAEE 2021 4E O EE TR IC
& 2 WRHERB R 5 B, i & 5 8 o iRl A
RS DR AR R TH 5. KfFFEHL 5, WAICOMH
NREZWE (BE4) L UBlOWZRZHIAIC K E = HE
Hix o 7en, URINREKEO S - - WEDIZ L A
EWEMRIREEEET 5 ETEAKARTH B T &,
B X CHENEE 0% { PIREAERZR OREA R ORE R
BOWEETH 2 bbb o, HRHIBWTIZ CBCT
twAvuRa—7%MHLLEMNRZE - 2 - A
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Table 3 Details of treatment difficulties by tooth type
Root morphology Root canal morphology
Cementum Root Blockage of canals - Accessor Not found
thickening * . Others Constriction of a Curvature V' Isthmus root canal
resorption canals D
Cemental tear root canal orifices
Maxillary 2 1 2 2 1 2 0 0
anterior
Maxillary 1 0 0 1 1 1 0 1
premolar
Maxillary 0 2 4 4 1 0 0 12
molar
Mandibular 0 0 0 0 0 0 0 1
anterior
Mandibular 0 0 1 0 0 0 0 0
premolar
Mandibular 1 9 0 1 9 1 9 6
molar
Total 4 5 7 8 12 4 2 20
Tatrogenic
Broken instrument ' Request for aplcoe§tomy, Ex}r_usmn of rpot canal Unremoved
. Perforation and enlarged apical filling materials and . Others
in a root canal . . dental caries
foramen intracanal medicament
Maxillary 0 0 1 1 0 0
anterior
Maxillary 9 9 9 9 0 1
premolar
Maxillary 4 10 0 3 3 3
molar
Mandlbplar 0 0 1 1 0 0
anterior
Mandibular 1 1 9 0 0 0
premolar
Mandibular 7 6 0 1 1 3
molar
Total 14 19 16 8 4 7
Treatment techniques o .
— Root Examination | Intravenous | Poor response | Systemic
Difficult to Others | fracture | and Diagnosis | sedation | to anesthesia | disease
remove core
Maxillary 0 1 2 3 1 0 0
anterior
Maxillary 0 4 1 9 1 1 0
premolar
Maillary 3 1 1 10 2 1 1
molar
Mandlbular 0 0 0 1 0 0 1
anterior
Mandibular 0 1 1 0 1 1 0
premolar
Mandibular 4 1 6 3 5 4 3
molar
Total 7 18 11 19 10 7 5

Total : 207 teeth
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A Survey of Patients Referred to the Department of Endodontics
and Operative Dentistry of Hiroshima University Hospital

FuruTaMA Daisuke, ARITA Takuya, MIYATA-ARITA Ayaka, KAWAYANAGI Tomoki,
HirRATA-TSUCHIYA Shizu, SAITO-NAKAYAMA Noriko, NAKANISHI Jun, YOSHIDA Kazuma,
KuMAGAI Tomoki, SADAOKA Naoki, NARUSE Tomoya, NISHIHAMA Saki, TAKAHASHI Youhel,
TAGA Ryoutarou, MIYAKE Nanami, YAMAUCHI Yumi, UEDA Kousuke, KAWAI Reina,
KoAN Daichi, WANG Chutian, SONG Bingxin, TAKEDA Katsuhiro and SHIBA Hideki

Department of Biological Endodontics, Graduate School of Biomedical and Health Sciences, Hiroshima University

Abstract

Purpose: Since 2015, the rate of patient referrals to the Department of Endodontics and Operative Den-
tistry at Hiroshima University Hospital has been increasing year by year. In this study, we investigated the
actual status of referred patients in order to improve the system for receiving patients referred to the
department from local dental clinics.

Methods: During the 12-month period from June 1, 2023 to May 31, 2024, 292 patients (median age (inter-
quartile range): 50 (39-60)) who brought a referral letter from a community dental clinic to the department
were enrolled, and medical information was collected from the referral letter and the department’s medical
records.

Results: A total of 373 teeth were referred for diagnosis and treatment, of which 292 teeth (one tooth per
patient) were most frequently reported by patients for symptom improvement, and the diagnosis of the
referral source and our department was almost identical. The number of teeth requiring root canal treat-
ment in the department was 207 and most of these were upper and lower molars (68.1%). The number of
teeth referred due to “poor progress and treatment difficulties” was 155, representing 74.9% of the total.

Discussion: We speculate that the introduction of dental computed tomography and microscopes has
increased the referral rate to the department for more advanced endodontic treatment of patients, as they
allow visualization of the interior of the root canal and three-dimensional understanding of the root canal,
root and periapical tissues.

Conclusion: There is a need to train and increase the number of endodontists who can perform advanced
root canal treatment in order to accept difficult cases (especially difficult upper and lower molar cases) from
local dental clinics.

Key words: endodontics, referred patients, endodontic specialist
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