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TR R ARG 1 48 LB ZF R M F AT A, AL A BREZH Nd = YAG 30OG2H . Gluma B 2H . Gluma +Nd : YAG BOGEH , Al HL S
(scanning electronic microscope , SEM) WA B 5 A AR i/ IVIE 2 5 A5 0 o A9 30 B4 J1 4 R8BI 1005 DHL AR A, B RL 3R 4 41
(A1), RS 733% (visual analogue scale, VAS) PEAS I R IGYT R BIATT A 1A XL EE B A LA fuUsk i 1)
b, GER :SEM USRS R R Nd: YAG DG  Gluma B2 . Gluma +Nd: YAG SOGH T AR i 7 /IME AR 00T IRZH #5748
/N, o Gluma +Nd: YAG 4L AR B /NS B F R /N, S 22 A G4 B X (P < 0.05) . Nd: YAG BG4 . Gluma B A
ZH .Gluma +Nd: YAG BOGAL B VASHESAYT HTEIH 0 KR, T Gluma +Nd: YAG 4128 f i W i, 5% IR 22 R Gtk
(P <0.05). £5i%:CGluma +Nd: YAGIKAGIRYT DH, BEAAMAH F Nd : YAG BOGEL Gluma BHCGR , RE 3G 21080 2 88 10 T A Ji/ Iy
B IR R AR TR R
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Efficacy evaluation of dentin hypersensitivity treated by Nd: YAG laser combined Gluma

tooth desensitizing agent

Zhang Lijin, Li Lu,Xu Yan", Wang Xiaoqian

Jiangsu Key Laboratory of Oral Diseases, Department of Periodontology, the Affiliated Stomatological Hospital of
Nanjing Medical University , Nanjing 210029 , China

[Abstract] Objective: Chronic periodontitis patients often suffer from dentin hypersensitivity (DH) due to gingival recession or root
surface exposure . The aim of the study is to evaluate the changes of dentin tablets and hypersensitivity teeth after Nd: YAG laser,
Gluma desensitizer and their combination treatment. Methods: Forty - eight severe periodontitis teeth were extracted and randomly
divided into four groups: Control group, Nd: YAG laser group, Gluma desensitizer group and Gluma +Nd: YAG group. The Scanning
electron microscopy (SEM) was used to observe the opening of dentinal tubules. One hundred DH teeth from 30 patients with
periodontitis were selected and randomly divided into four groups as above; Visual analogue scale (VAS) was used to assess the
sensitivity of clinical patients after temperature and mechanical stimuli at baseline and one month after treatment. Results: SEM
showed that the diameter of dentinal tubules of Nd: YAG laser group, Gluma desensitizer group and Gluma +Nd: YAG group were
smaller than that of the control group (P < 0.05) , and the exposure rate was significantly decreased in Gluma +Nd: YAG group (P <
0.05). The VAS of Nd: YAG laser group, Gluma desensitizer group and Gluma +Nd: YAG group was significantly lower after treatment
than before treatment (P < 0.05). The Gluma +Nd: YAG group obtained the most effective results than any other groups , which differed
significantly from the control group (P < 0.05). Conclusion: Combining Gluma and Nd: YAG to treat DH can effectively reduce

dentinal tubules exposed and the sensitivity of DH teeth.
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A Ji i 3 (dentin hypersensitive , DH) Jg& —Fft
1R 5 2 8 1) A AR SO T 5 1 R 4 A B T R 2 i Y
SR, B LR OGT DH AW ALHI B A
A S e (R A AR BN ) 2 B IR Ay s A
J/INE NIRRT 2 A8 A A 5 5 1 2F A Jo v
S VR 4T A8 M A BB 52 A A 22 ) R I PR
Rl TSR B, R T A B/ INVE Y BLARTE
DH H 2 2 AN, 3X 55 2F A S0/ N8 N IR B U A4 5
JIFEIB

IF JE R B 2 A ek, S BCT R 4d
KA F b o [, 2F R BERIA Y A AR TP AR v RE
233t I A AR T2 2O R B R BOF AR B NVE
& , I LSO 8 DHARIR . — RGP R
FJRGRYT IR AR T U R L AR 2 54%

20 42 80 A5 WA 2 T R o | HE O LR Y
DH. JTAER , WOLHE R — Mol 8GR T8, AR A
AT B ARG 7R A SRS, HoBOR
BT E A BR 7, Al-Saud 55 A TE AR ZIHOE
a1 Nd: YAG HOG T BEZEE X DH A7 R — R
Jto Dilsiz %A Ry Nd: YAG BOGXT 7 iR 47 1
WL I O A AL

I AR B T LAAE 28 v SRy e H L o Al LA H &l
MEBEAETEZE . 2% NREREIRSEAE T 1
JE L N B AT LR R P B T K S A AR I )
TR B4 o Gluma 2 I PR HI Y — R AR
FE R I R REREAE T S A, B 2R
ATINE

ST H BHET A N : YAG #1062 Gluma i
BER) Ak BEF AR S5t/ NS A 207 THT A RCR , (R EA JL
AN 7 g0l PR S5 5 I B S8R

1 #RFTTE

1.1 A

B I A HL (Piezon 23 F] , B ) s Gracey &R 7
(Hu-Friedy A A), &) ; &F4RiE K S BOCAFRAETTAL
AR AHAR A F]) 515% — R0 1% (ethylene di-
amine tetraacetic acid, EDTA) &E/5 (RC-Prep A H] , 3
) ; Gluma AR (PR FRA W] L AR 5 Isomet fIGERE )
FIHL (Buehler 23 7], 2 [E) ; 94 F + 1 70 8% (Scan-
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ning Electronic Microscope, SEM, Hitachi S-3400N, H
SEAE], HAS) s FHRAABURAL (Flir A W] 32 ED

1.2 Zi%

1.2.1 BRTKE

VEHL 2017 4F 6 H—20174F 12 A5t T it [
PR 27 B T 11 s B e P i 8 2 o] 48 T4 5 1)
TR (A58 =R 2F )48 1, “F kg & | ois = 1k
FOUIEARAE BRI B S R . B v G
PAAE AR K WP A 4 CORFEIRAE 75 FH o
122 WBRERERE

5201845 H—2018 49 H N A Rk T
ZF JE AR 1 88 DH EAR 1) 28 25 30 4 (22 17 441, 55
134)) , 4 21~58 %, 21~33 % 64, >33~46%/ 15
i, > 46~58 % 9 5] , B R 2 100 L, 17 7 39
RS IF 45 0 S 168, E AN : OB H
WM R AT Q8 A Al B W ie>1/3 RS, B 45 3
2> 1 mm; QI =3 Fi/6i] ; @ F U T TG
W 3 AR B BRI S @R G L . HEBRAR
e - O 232 o AT 3 A H N 8 6 B et
B QIEFEHAT IERNAYT ; @34 H NG o A 1 56
1 @JC A PR B 5 SRR S s @A T4 22 1 11242
) LI @ Rt A T S B ORI R
ORI R . B A BE AN R AR5
IR ARBFRAAT R AR R By 2 i it aE il
1.23 44

W BT A7 SEER X R B HL AT 4 41, G W R4
G2:Nd: YAG 0G4 5 G3: Gluma A 557 4H ; G4 Glu-
ma +Nd: YAGHOGZ . SRS R4 12 100, I PR AR 2
RF4H 25,

1.2.4 BT AR FAT %

FHAR P 3 A B LR B ORI 5 28 A 4T3 2 min,
Gracey GJA 1 TF THR T &6 SAR P-4 2 min, &
BRI A 2R A A5, F Tsomet 12 38 V) EIHLUT
HARTEE 5 W), Rl AR 7 2~3 mm A iE AT
AJE R UIE] B 1.5 mm AR, 4 WIS 441 7
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AR AL (F22) o ] Flie T35 PR AR IO
Ak BRI JE AR Jo 3 1 KT TR AR A o AR BRE
FE AT 78 RO 7235 A 3235 10 min, £
FIRBIEIUK , g , S5 F LA

125 BHBLAEST

F#E R IE A LS Gracey Fll VA 7 X H & R TR
IR KR ENA TS R AT AR R A
55, % 83 HEAT L IR AL UL T 43 (visual analogue

R2 BRABELERE
Table 2 Sample processing method for each group
215 QbR
Gl WRAEHERIK60 s
G241 600 wmYEZF,50 mJ, 10 Hz, T TAEAZKIA 1 mm, BGT60 s, 734 ¢, BIRIEIRG 10 s, Tk, T B ahs =1 mm/s
G34H  HI/NBAERR D i RGN A 000 21 60 s SR 42T 28 I, ZEWAARTR 2 0H R 5 Wi sk

(n=12)

GA4H Sl Gluma & (R G34H) , T Nd:YAG OGBS (R G2 47)

scale, VAS) RN F# , & B AG R EH . A PR
KR L R 4 (R L) o AR B R
FALBZE , Bt , B U I AR IR | (3R 2) , & 4B 2
eI 52 UG 7R3 25 CF - O = e I 1 o i
1 mm &b, [ ZF SRR 2 s, 10 5 P IR R VAS
{8 QREFLL 0.2 N 7R3 A B0 3 Uk, it sk R A AL
WO VASE . FrA RS f TR — 44 B AR 52
126 MEIH:

AT WS LB GIRTT RS AR i/ N
TR A . SEM WAL F A 5t B e 11 8 A B /s
BE R, WEAEECN 1000465 .3 000 1% . it
Image J#XMF, IC A AU IME B EOR

Il K H 2 VAS (T 5% : VAS PEA B 2F U
BE,VASTEM 0~10, 0: To¥&9 ; 10 IR ERIZ . o3
SIEIRITRT AT R RN Z 1S A A JE e R

TR FOHLR B VAS B0 5% o BRI il
SE2 UK VASHA, U (H.
1.3 “%it5riE

K SPSS 22.0 # A TE A A, Bl ge it LA
PR brifi2E (2 = s) RoR o 25 AL o A5 1 FL AR
FHR 56, 8 ek 22 40 0] Hedse o) I BA R R 2%
AT, P LR LSD-c K6 36, P < 0.05 W EFA
GiitaEE o

2 &% B

2.1 BARITRR

A G I AR AL OGN BT 2 AR T R 3%
AT I E R 23.0 °C, Ak HRLS F A Ji R 3% T IR E N
26.4 C, FF43.4 C, AT R 243 C,
FH1.3C(E 1),

200 |G¥LIR

21.2 (oFLIR

A ALTRAT 5 B ACFRS A AR 5 C AL IR SF A B T
1 BRI ARRERE

Figure 1 Temperature of dentinal before and after Nd : YAG laser treatment

SEM WML %¢ B AR A 5T F - SEM 45 R 7, G2,
G3.G4H 7 Ao v R Jo A i 1575 /2 8, Gl
A A J/ING T8 TP, INE SRR Q2L A AR
JBT /N RER o R, BB 3 /N T 2 X AT BB, R 58
SV A R e TDHLRE AN OF 5 G3 4 AR /Mg
KIFEEW A H/INE EARAR /N, A /NG ]
WHTVEW) ; G4 A A Tl /N FEA 2 4 A, ml DL 2
A/ NG FEA R IE AR, RO (E 2),.

Image J 70T A A i /N 2 88 R 45 S - G2.G3,
G4 20 28 A Jir /NG T TR FR IR 8 G 4/, /NG T 3
REKT RS . Horp G4 4 AR /NG B8 R AIK,
T HAL A, G2/MERERINT G341, 2 RIA
GiitFE L (F3).
22 BEBLEE T AR

ZEREM IRIT 1IN HIE,G2.63 G448 G1 4
B BUREE A I TR (R 4,5) , Hh HLOR
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NAYAG 4 X AL
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Gluma+NdYAG 4

B2 HEFAEAB/NESEMURER
Figure 2 SEM Observation results of dentinal tubule in

each group

BB R E TR 2 (M2 R ERIT ¥R
X G2.G3.GAH VAS AL H X R4 /57, 25 5%
HEiE (P <0.05,%6,7),

G2.G3.G4 405 Gl 4L R J5 VAS {1 4 Iip 2 %
%, T O J5 B2 VAS 1/, G4 %% G3 441G, SR
I (P<0.05),625 G341 .G2 5 G4l =R TG 11~
H(P>0.05); R 1, G258 G3 AR, HUR 4
(P<005),C25C4HERILFITFEXL(P>
0.05); RJF 1A , G4 444 A 3 44K, I BRCR:

R3 BEAFRFNERZER

Table 3 Dental exposure rate of each group

(%,x+s)
21531 FAR NG FR R
G141 (n=12) 47.08 + 6.54
G241 (n=12) 18.35 £ 5.70"
G34(n=12) 26.33 = 6.27"
G441 (n=12) 6.14 +3.22%

BRZEH2Z 00 F=113.710, P< 0.001, 5 GlL41 %, P <
0.05;5 G224 H# . *P < 0.05; 5 G341 b4t , P < 0.05,

Il , ARG (P < 0.05) ., HUMHIEA S
INH L, C2AK G3dHER TSI E L (P>0.05),
ARG FE R B

VAS{EASAL R R AR S5 B Z 1 14 A 5 ARG
VAS I ZH 5 RAT VASTHZ . G2.G3.G44] VAS
AR G A R o R VAS (HAR LR o,
G215 GA ARG BN Z e AR5 1 AR B 335 5 T G3
ZH(P <0.05),G24H 5 G4 A7 BI 2] B R 1 J5 2%
ERER TG FE X (P >0.05), ARG 14~
AR Em T G3H (P <0.05),G44H ARG 11MH
AR E T G2.G34H (P < 0.05) ; HLA % VAS
AR, G2 . G3I A T ARG Z AR JE 14 H
TCHI I 22 5 (P > 0.05) , Hiax VAS {548 fb 3 [m] i &
ik &

3 i

ek 2 J 98 B 23 DR RS 3 22 9% it B2 iR
R4 AR Ih] 5% 5 A R)R, 1 5 ) Hh B DHCAEAR,, T
IF JAFEREG YT AR nT R 2 BRI 2 8 B R, i
R —HER T FETRAR A BE , B ZRRYT
Jiik K2 DH, 25y PR, S — MOy T %
ERE A A TIVE T ZE BRI flok
B LA BN s 75— RO A0 ik, R Rl R
PR EA BELI A AR B AgURR ] AR A

TEASFIRTT DH 7535 HOGE 2 1 8ok B

F4 BABFERERBVASE

Table 4 VAS of thermal stimulation for DH tooth in each group (x+s)
Gref AR AR5 RIZ AJ5 1 AR 14H
G141 (n=25) 5.08 + 1.06 4.64 +0.98 438 +1.13 4.28 +0.97
G241 (n=25) 4.98 +0.97 2.86 +0.90° 2.20 +0.94° 1.66 £ 0.97
G3 4 (n=25) 5.08 £ 1.12 3.44 +1.36 3.16 £2.12* 240+ 1.70"
G441 (n=25) 5.10 = 1.17 2.56 + 1.37"* 1.94 +0.97" 0.72 + 0.60"*
FIE 0.062 15.376 16.153 44.636
P 0.980 <0.001 <0.001 <0.001

G144 bE:, P <0.05;5 G241 bi,"P < 0.05;°5 G341 b4, “P < 0.05,
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Table 5 VAS of mechanical stimulation for DH tooth in each group (x+s)

Wap| AR AJe B Z] ARJ5 1) ENEREOE

G14 (n=25) 4.82 £ 1.06 442+ 1.12 392+ 1.16 3.64 +1.04

G2 (n=25) 448 £ 1.16 242 +1.28 1.68 +1.12° 1.28 + 1.14

G3 4 (n=25) 440 £ 1.46 2.82+2.01° 2.54 £2.06™ 1.70 + 1.44

G4 4 (n=25) 4.56 £ 1.56 1.92 +1.38 1.52 £ 1.12"° 0.58 +0.59"*
F{H 0.470 13.238 14.899 35.969
P{E 0.704 <0.001 <0.001 <0.001

5CIAHE, P<0.05;5 G241 b4, *P < 0.05; 5 G3IA H#E, *P < 0.05,

xo6 BHBIFRERFVASETMLE
Table 6 VAS change rate of thermal stimulation for DH

tooth in each group (x+s)

x| NE ARG 1)E A 14H
Gl4(n=25) 0.08+0.14 0.14+0.15 0.15x0.11
G2#H(n=25) 0.44+0.17° 057+0.18 0.68+0.18
G34(n=25) 0.33 024" 0.39+0.35% 0.54+027"

G44(n=25) 0.52+0.20" 0.62+0.12"* 0.86+0.11"*
F1H 25.588 25.126 70.743
PiE <0.001 <0.001 <0.001
H5GIHE, P <0.05;5 G240 b4, 'P < 0.05; 5 G3d [,
P<0.05,

7 BABFTVHAEVASETHE

Table 7 VAS change rate of mechanical stimulation for

DH tooth in each group (T+s)

i A Rz A NERYL  NEREE!
G141 (n=25) 0.08 £0.12 0.18 £0.19 0.24 +£0.18
G241 (n=25) 0.45+0.31° 0.62+025 0.72+0.25
G341 (n=25) 0.32+0.49" 042+038% 0.63+0.25

G441 (n=25) 0.57 026 0.65+0.19" 0.88+0.12"*
F1a 10.624 16.809 44.735
P{H <0.001 <0.001 <0.001
5G14E, P <0.05;5 G241 b4, P < 0.05; 5 G3 4l khgx,
P<0.05,

HE AR PR EE Y Nd: YAG OGRS DH
HIAVE FHBLHI B S IR R, B0 S A A
[/ NG PR FE BNV AR AT 7 Nd: YAG OGRS
J& ,— R R ) B TE 2F A Jo o T 3 O A B/ s
EZE, [ Nd: YAG OGS EA W 24431
YEHT, Orchardson 2574t 38 T Nd: YAG It 497 DH
HY AL IR BEL T 22, HIA S Nd: YAG BOG ] LAY
BF RELUBT C 27 4EF1 ABLF Ayt 2 fisth . SR, iR Ak
LT RER A A A5 AR Z BT AESE T Nd: YAG
WO A AT, 16 A A BT 3R T8¢ 21 B A A
GUMG RS AP R YL E IR T

3.3 °C, WX A B AN 1T 3 453, B I T T
5.5 CHEXT B A B4 i v e 45 o A5 2 R ER
FATIERE/NT 1 mm B, BOEIREHE AT B4 250k
JEB G A RELALZL . SR, Sulieman 55 & B 14
S TAT (14 T B RN s PN L BE DR 2 AR A% 3o AR RE AN
T AH 2250 K, 76 4 BE A0 M 32 BT, (A P9 24 B b Al
TG PR REAS T B — S0 70 9 U AR
AT CSHORES T YRSk Nd: YAG 3%
SR BIRIF B R WRITE R F AR R EE E
T2 3.4 °C, AR B H R LT 1.3 C, AR W0F5E
R 1.5 mm A ARG, JEE AR 1 2 A Joi B
JEE W AT LA PR v B s ) ek R AR AN B
INZSECT BOGIRIT & 4

Gluma B 1) 32 2 o0k 6 L IR T B
B U8 [ 4 A S/ INE N R LT B 3% JE AR U
LB/ NE BB, TS DHAEIR " AHF5E
SRR, Gluma BGRB8 2 A o/ N
WA EMARTTIED , A3 A 58 B A AR /NS, ]
RS R R I I 5 8 A SO UM e AR e, &
Pk B PR ARG T A YA Y X AT B JESZ I Gluma
BRI RS A AL

Nd: YAG #OGH A F Gluma B8GR5 BE 54
ISR ) A o DAY ) 2 A I3 /N s 4 AT [ B 5
JEIE A S FAR/NESE A 7 E . Gluma fii
S 08 FH L 22 PR AR Nd s YAG 380G AR FH R st 1), 72
SERLRIRES TR TS T, BRI AR BTS2 5 i vl B o

AR 54 8 R R 1) AR B /N AR | L A Pl
i F Nd: YAG 30 B 8GR) K — B B AR 70 A AR
J /NG 5t AT S L, E— 2T S 45 R AT TR T I
PR BB A N I RCR . SEM 455 /R, G2.G3.G4
P Gl ALAAT/INVE B A% 5, i Nd: YAG 0t
BXA Gluma BEBIGRVEE ), 20 A S5/ Vg B R ey, %
Mt i, IRREE R R ,G2.G3 G4 E 11 H
J&i DH JEAR#E G141 5 A ) B & 2 i . Horpr, Nd:
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YAG HOGHK A Gluma i SR 6 G 40 H e PR A8
DHAERZE i foctf s BT HI N : YAG EOL A A /)N
B Gluma R RS 4, {5 3% 1l K DH AE
ARG MICH B 22 5 o A I () SE K, DH SE AR 2
Gefifk, T RESE BT ) A S DO, R T
JBRBUSCR o ABFFEWEEE] , i PR S 55 rhoo B2 A5
o3 SR AR PR K IR A It B DH S R 22 1 1
o, JE AT B R OB R R B8 PP DH AR
— 5 AN RDREOT 20T B8 2 3 BUBURAR BEAS
7] o AR5 0 aek B S LRI 7 e Jr ke TP Al
DH AR, [A] I 5% 1 VAS AL R EM I BUSCR | 1k
SERT AW

25 LR Nd: YAG BOGHE G Gluma [l BT g
i 3 AT S0 2 A B /NG Ui DHUREAR:, Pl PR
J7 DH B 155 530
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