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Abstract

In order to apply laser irradiation for bone
regeneration therapy, it should consider biological
effects of laser irradiation on bone metabolism.
Recently it has been demonstrated that osteocytes
which can response to some mechanical stimuli
controlled bone resorption and formation. We
hypothesized that laser stimulation can mimic
mechanical stimulation in controlling bone
metabolism, we demonstrated that LLLT could
accelerate bone formation during the bone repair

process, and that the laser irradiation could

influence on gene expression in osteocytes. Here,
we review how laser irradiation influences bone
metabolism via osteocytes on the basis of Wolff s
low and Frost' s mechanostat threshholds theory,
and mention the laser potential in bone regeneration

therapy.

Key words: Bone metabolism, Osteocytes, Wolff
s low, Frost' s mechanostat threshholds theory,
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1 : Combined modeling and remodeling effects on load-
bearing bones. Remodeling( === s« === ) is caused
in bone tissue in disused window and the bone volume
and strength are decreased. Bone tissue in adapted
window maintains existing bone volume and strength.
Mechanically-controlled modeling( ==w===== ) begins
and increases bone volume and strength in mild
overload window. Mechanically-controlled modeling
( ) shifts bone formation from lamellar bone
to woven bone in pathologic overload window.
(reproduced from Ref.3)
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WEFMEeHEMioEr 2 fr—L LTy
L CThHAH. 2 I THEREEZRIZT O E MR
DA )= MHEN T 5L TH S .
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(lacuna) EMENA/NEIZEEL (B2) , F0fF

.

.

L]

2 : Osteocytes in cortical bone of rat tibia. Bur:50 u m

A 12 1% dendritic process & FFIZI 2 il 22t % 1L
LT BEEOFEHEVTWD . ZO%ERITEME
(osteocytic canalicull) & FEEN & 2B Y | BidEd
2B LR RV 2 B3 Mg & 22kt 2 am L
CTaAAFTrBroibFyy MHEaLTB) A
WICHIIRR RO LT 2 A L)1k oTwnh | &
LIZINOOMEIIERLZ @ TR O HEE
HEABL TRy P =7 &L v b M Bl

(B INEE A O H AR & i 72 L SRR R R At
BEINTWD EZRPIZETIZF 74T A MR
FELTB)BIEE I, H 5 WA 2 NERIG T % &
AELTHRZTVE BIZEAMDL EHFOFOD
RO TEANEALDE T NG RE L FHOMICX
LAY L A . SIUABIWTIR ) (shear stress) & IS,
FHIREDIE T % BT AN AN = AL TH D
(B®3) " 2F ) BHMAIEH %35 T 5720121

3 : Cartoon showing potential ways that an osteocyte senses
fluid shear stress.
(reproduced from Ref.14)

FANERLHENTEREORNEZL ST S 2 L) E
BEhh FHBRTORBOBNIIEILEFET S
A BB A 2 B 720 Tld e < B IRED &
Vo 7 BT A W REE V) S L ICR B L L
2o CTL = —BEIZBWTHT4ICmiEE V)
CEIIHRB . CDANZ AN EDRL—F— % FHM
ARG U CEAENIER &8, B AR 20 H
THIERNREZ LD .

HHAL L E MR S L L T CIZHEnE L D
EHENTAHEHAT2 (B4) V. IhoohTh A

PR IYITL i W LTl MATLRET

O Ty ) T ETRSSTTH DTHECTTH T
.
P, — f -
. L '
E q f S ok
P oy : — -y e | -
L] ' I {
™ F] i i
) [0 e [ o] By
S ki o [1=F 3+ Tl i
o] SR Forigers S
THARA =gl S v
womshs T wmaw | T

4 : Expression of markers during osteoblast-to-osteocyte
ontogeny.
(reproduced from Ref.11)
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itoCDmp-l ®/ v 777 bx 7 ZATIEEDAIKIL
PMET LTI FGF23 O A2 X ) Bl 5 0
) Y OHEHATTHE L T B . Z ol ) VRO
fi1% mechanical stress & B# %%z 5 L TRUIZ%
HHILOEED—DOTH S .

FHlfE & mechanical stress * 2 5 LT3 9 —>D
% 7 [} 7|12 Sclerostin 25% % P Van Buchem ¥ &
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DR HBIRTF & LCRE S N720A SOST #fn1 T
HY WIEINESRFE TdH 5 Sclerostin # I— F LT
v % ¥ Sclerostin (2 BUAVE AL 2> & 534 & 11 BMP5,6
R LRP5 & #5E L CEFMMIZH L TBMP ¥ 75
Ve Wnt ¥ 7 VvomizlESTL2HFTHL. 2
NoOY 7 F Va5 2 L I3EFEMEOFEE
PR F- & 7 % Van Buchem (& Z @ Sclerostin @
T BRESNCERERHY T FIVOBRENRTE
R0 BFEMIIBWTHEZ T BMP ¥ 7L &
Wnt ¥ 7 FIVDAAL v F 4+ v ORED K Z & TH
WALEDSHIET 2K TH L  FOBLEIIVDH
HRR OB L 72 B M A 5 (& Sclerostin 2373 E 4L
B 2 HH) LT, &3 MIgiL lining cell & 72 0 F1%
HIZEL TS . Lo L WM Em» b5 & &
HlE A B D Sclerostin D73 WADMIHI S v, # RATIZIE
HIHMAETO Wnt & 7 F VDR S B TS TTHE
T4 . FMEERBOFRSE LSO TS
Y, Moz TS EAHL o
FO—VTELILEERL TS .

T CICHRIR W ERRG 2 M/ % Zhao b 1k~
U ABIEFERIER AT EAMIRICT AR - A%
FE L B EF/NEN I 2 o 72 BB T
HENECHFESN-0THL (R5) . ZOBRIE
FHLOBRRED 5% 2 5 & Sclerostin D FEH A7
%) BFEMILO Wnt 7 F VR BMP & 75 Lo
PRI AR S oK B SREL 72b D e %
AbNs . ZhdE S L Efiiao Sclerostin OFEH

n
el i e
+/4+ 0 005 mm

5 : The thickness of calvariae from mutation mice(r/r:
right section) was markedly increased, compared with
that from wild type mice( + / + : left section).
(reproduced from Ref.19)

R L72FEBREF A S BB OFRFET
HHEMEOMET Y P —VT DL EDEEE
PENORE 55 Z EDHBRTE S .

3 L—¥-—HEsLEHa

N FE TIZEMIE & mechanical stress D BFR % 7R
LC&72. L= —%2GHEREIOHT AE, 20
HHREICE T AERERLICEZDLED DS . T
TUZIRATz &9 (HAR AL LA b Wy BRI &
L CEBEO—HETH L L —F— 125 B3
HLAYERNE T IfFTE % .

BEPRAIICIE L — = BREHZ & > THERATTE L
72l WO ERIZLHFAELT S . K6 IEHRD 2T

Before After

6 : Effect of laser irradiation on bone formation. After removing
pigmentation of gingivae with COZ2laser irradiation, new
bone formation can be seen at the irradiated regions.

VAR FFRE LR L - BEOWIA % kT
AL —H - BEKZOGETIIL —%—
W S NI B ORI NS .+ 2
THEAIZL—F—BEIC X > THEMBOEED &
DEHIEATE0Ty bEHCWTHNRZ. S b
RO R & MBI LLLT & L CH 6]/cm® O T &
NWE—BECRBV AL - =% L. 35 &
Sclerostin mMRNA OIS H 1/2 12355 L, 512
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7 : Effects of CO2 laser iradiation on Sclerostin and Dmp-1
mRNA expression in osteocyte-like cells.
(reproduced from Ref.20)

XL — =B o RSB M IS /EH L mechanical
stress 2SMb o 72 L FRROB E 2 E T b Z &
ARBTLHD0THL . L—F—HEHZ L2 EHE
TERR N TETHHINLIIFZ 20D, L%l
EU AN AL D=2 LTIR_ZDLZENTESL . H
8 IXHLLT & L CTHRERA A L —H — % & i 1 HE 4
L7%ETH L BLERIZ L > THREIZRILE D

8 : Sections show H-E staining of rat tibia irradiated HLLT
irradiation of CO2 laser. The carbonized layer can be seen
surface of cortical bone of tibia, and new bone formation
(woven bones) can also be seen at bone marrow beneath
irradiated region (light section). Osteocyte lacunae show
empty at irradiated area of cortical bone (right section).

TE5D, TOHE T TIEEMEAIZEL TWE DN

BIRENDL . COF A=V 2T EHBROET O

FRWICEFEENFEINTND . ZOHRITE

X L < Zhao 5 V2T o 72 BIZFHIEIC & - TEM

7R M= AZ2FE LA LR CIRELZRL

TW5 . BELLBMBOFEERDO A 1 = X L1

H AL A 5 @ Sclerostin D FEI AT L 722 L 12 &
L2hnEEZ NS LLLTERHIZL TS HLLT EH
WKLThHW TN EFHIICHT 5 L —F—DfEHD
BEELDLZENDRPSL T2, 2NH6D0L—HF—0
FHRER T A ERIZREET A L = = DA o R
HTLH L= — b FAEOEYEEZ RT 2 L EE
FALTW»g M,

4 Frost DRI SEZ - L —H —HH

L= W e BHEREEZE 2556, IR
WL = —DREICL DR EE L ZET L0
Wb . F—7 v b b EHBESE ICHEET
LML o TL =W =2 GiF 2 0EN DL
B O C I MG E EHSETT) 2 L%
VAT, 2O X ) AR R SN S D R
HAL—=HF—=RErYAGL == L TW5 . —F,
M O ITPE RN R0 Bz 1 %0l L CE LR ICER S 2 %
By A AT AL AR R Z R 0 8K L — F — 2 NdYAG
L—HF =@ L TW5bHEEZ LN FEBEEIRIC
T 2581 EH o LLLT 75 & L CE MRk
T3 2 0D H 505, BHMKIZE > TR L #
EYLL—W—BEHOIALF—ZENLHNWTH
HIHWEELRRA LD Frost OGS % 2
1UE Mild Overload Window ( BEBEEAME ) DEA
HEFETENTEVDITITHS . Ty MNEEICH
FHFYLVTERBEERL, TOEREED 25
AR L — = WG 2 FEER AR 9 1R xR

9 : Histological findings in rat tibiae subjected to diode laser
irradiation.
Sections from control (a and b) and laser irradiated
tibiae(c and d).Tibia irradiated for 7 days (c) was
stimulated new bone formation as compared with control
tibia (a), but tibia irradiated for 14 days (d) was inhibited
bone formation as compared with control tibia (b).
(reproduced from Ref.9)
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Functional whole tooth regenerative technology for future dental organ regeneration
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Abstract

To evaluate the prevalence of peri-implantitis
in 544 implants placed and followed up on in our
clinic.544 implants placed in 112 patients were
included, who were treated between January 2001
and December 2015 and had visited our clinic for
follow up maintenance therapy as of December
2015. They were examined for peri-implantitis and
peri-implant mucositis over the period from January
2001 to December 2015.

The diagnostic criteria for peri-implantitis were
radiographic bone loss of = 2 mm with periodontal
probing depth (PPD) of = 6mm and the presence of
bleeding on probing (BOP). Implants were diagnosed
with peri-implant mucositis when they presented
BOP, PPD of < 6mm and no bone loss. The
associations between their prevalence and plaque
control record (PCR) were also examined (at the 0.01
significance level).

42 of 544 implants (7.7%) and 12 of 112 patients
(10.7%) presented peri-implantitis. The average onset
of peri-implantitis for 42 affected implants was 57.9
months after surgery, ranging from 4 to 136 months.
10 of these 42 affected implants were lost due to
peri-implantitis during the study period. 67 implants
(12.3%) and 29 patients (25.9 %) experienced peri-

implant mucositis. For these 67 implants with peri-

implant mucositis, the average onset after surgery
was 48.69 months, ranging from 1 to 122 months.
PCR data was available for 32 of 42 implants with
peri-implantitis and 438 of 502 implants without
peri-implantitis, and the mean PCRs of implants
with and without peri-implantitis were 23.4% and
19.9%, respectively. The mean PCR of implants
with peri-implantitis were significantly higher than
that of those without peri-implantitis (p < 0.01). No
significant difference was found between the mean
PCR of 41 implants with peri-implant mucositis and
that of 397 implants without either peri-implantitis
or peri-implant mucositis.

From our investigation on the prevalence of peri-
implantitis in 544 implants placed in our clinic, peri-
implantitis was observed in 7.7% of implants and
10.7% of patients. The prevalence of peri-implantitis
and the significant difference in PCR between
implants with and without peri-implantitis indicate
the possible contribution of oral hygiene status to

the development of peri-implantitis.

Keywords

1) peri-implantitis

2) peri-implant mucositis
3) prevalence

4) plaque control records
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A case report of implant-supported restoration in the free-end partially edentulous maxilla 12 years

after sinus floor augmentation.
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Study of the shrinkage length between implant bodies in CBCT imaging.
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The outlook of oral implant treatment records for patient family.
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A case report of implant prosthesis by using resin abutment plaster cast for
edentulous maxilla and posterior edentulous mandible.
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