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Efficacy and preliminary mechanisms of Er,Cr:YSGG laser-assisted therapy for peri-implantitis
CHENG Chang, CHEN Wu. ( Department of Periodontology, The Affiliated Stomatological Hospital of Nanjing Medical University, Nan-
Jing 210029, China)
Abstract Objective To evaluate the clinical efficacy of Er, Cr: YSGG laser-assisted treatment for peri-implantitis (PI) and to pre-
liminarily explore the differences in the levels of inflammatory factors before and after treatment. Methods This study included 19 pa-
tients with peri-implantitis, involving a total of 22 implants, which were randomly divided into three groups. The SRP group received
subgingival debridement with a titanium scaler; the SRPL1 group underwent subgingival debridement followed by 1.5 W Er, Cr: YSGG
laser-assisted treatment; and the SRPL2 group received subgingival debridement followed by 2.0 W Er, Cr: YSGG laser-assisted treat-
ment. Clinical parameters, including probing depth (PD), modified sulcus bleeding index ( mSBI), and modified plaque index
(mPLI) , were recorded and compared before treatment and 1 and 3 months post-treatment. Peri-implant sulcular fluid was collected for
ELISA detection of inflammatory factors, including interleukin (IL)-17, vascular endothelial growth factor (VEGF) , and IL-1ra, and
the correlations between clinical parameters and inflammatory factors were analyzed. Pain levels were recorded using the visual analogue
scale (VAS) at 2 h after treatment. Results All three groups showed significant improvement in PD and mSBI at post-treatment com-
pared to pre-treatment values ( P<0.05). However, there was no significant improvement in mPLI, and no differences were observed a-
mong the groups (P>0.05). At 1 month post-treatment, both the SRPLI and SRPL2 groups had significantly lower PD and mSBI val-
ues than the SRP group (P<0.05), but no statistically significant
HAEWH AR 2 HIRT THR—IT B AR B ER  difference was found between the SRPL1 and SRPL2 groups (P>
(YIXYYJSDW4) VL7545 B 244 i (CXZX202227) 0.05). At 3 months post-treatment, only PD was significantly lower in
VEZ B 1 B A DR AL R W s O M 12 e 28 SRR AL TL 95 B 50 the SRPL1 and SRPL2 groups compared to the SRP group ( P<0.05).
(210029) ;2 MEBIRIIGE X BTiR R R CI = H 8,109 No significant difference was observed between the two groups (P>
FE3(210029) 53 VL9540 i 4 A IR 5% AR 52 o, Y195 R ot 0.05). One and three months post-treatment, IL-17 and VEGF levels
(210029)
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were significantly reduced (P<0.05). At 1 month post-treatment,
compared to the SRP group, the SRPL1 and SRPL2 groups showed a
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significant decrease in IL-17 and VEGF levels (P<0.05) and a significant increase in IL-1ra levels ( P<0.05). At 3 months post-

treatment, no significant differences were observed among the three groups (P>0.05). PD were positively correlated with 1L-17 and
VEGF (P<0.05), while IL-1ra was negatively correlated with PD and mSBI ( P>0.05). The VAS scores were significantly higher in
the SRP group compared to the SRPLI and SRPL2 groups ( P<0.05). Conclusion Er, Cr: YSGG laser-assisted SRP treatment for

peri-implantitis demonstrates excellent clinical outcomes, including improvements in clinical parameters, regulation of inflammatory

factor levels, and reduced postoperative pain. The levels of 11.-17, VEGF, and IL-1ra in peri-implant sulcular fluid can provide valua-

ble information for the diagnosis, treatment, and evaluation of peri-implantitis.
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1.2 Ko

B A HENLS> N SRP 4 (n=6) SRPL1 £ (n=
8) .SRPL2 #H(n=5) ., SRP % HE(VIEZEENE
MUMIA YT ; SRPL1 41 SRPL2 4 532 HIMIG 7 4h,
WHEZARRIBHL Er, Cr: YSGG BOGHBNATT .
1.3 AT A R A A

UL X A B AT D DA E 2, 08
A4 T RAR A LR IA T AR R AR R BB F
B 1 RS, TG AR (AR ] ] A A DX sl A 7 I RS 2
SRR AR R R BERE A (modified plaque index,
mPLI) (0=TJCHBE; 1 = HREF I 58 K0 FiAE 451 1 35356
AR ITREE ;2 = AR AT DL TR BE ;3 = R R BEAR R ) |
2 B R 74) H 145 %X ( modified sulcus bleeding index,
mSBI) (0= W FE AR ERZZRI2 TC 5 1 = HOFE 1Y
R ;2 = A TR N 2R3 =F s A &
HM ) FRIZEE (probing depth, PD) . XJ A %
PR AR FH R 1136 28 647 JR R T ) R 3% 61, SRPLI
¢ SRPL2 4B #H #E—247 Er, Cr: YSGG ¥t (wa-
terlase MD, biolase , 35 [®) % BhIG T , 06 TAER M4
FoA A, H OB, Bk w26 20 Hz, 50%
7K,50%<., SRPL1 HFOEHIZEH 1.5 W, SRPL2 4
WOLD RN 2 W, ¥ TAERITASREIE A4SR, 2
“STIER BNk AR, KV T ) B8 Bl Y ] sk A3 e 1 B8 2
FEIR S, BARIT LS B 60 s, RITE 1A,
SRPL1 #4115 SRPL2 Ak FiRAHIE Jrid & 1 K
HWOLIRIT

ARJF 1.3 NHBEZ S, B AEIFid %
PD .mSBI 1 mPLI,
1.4 BRERE

ARETRIARTG 1.3 A H WS F8 35 Flome 14 Ji) i vt
W o WO BRVA YRI5 T 2 T, BRI, AR WO R B 2K
P R ISR AFMAE A () Ml i b & (1)
M EA N AR HCA B B AF 8 1 min 5
U A I B MR 1 e 525, - 80 CARAE T H
1.5 ELISA #:i
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FEASZIRS A PBS P/, 10 000 r/min 5.0
5 min, % FIEW, % E )R (interleukin, IL) -
17 48 P B2 A 4 I F (vascular endothelial growth
factor, VEGF) IL-1ra( ¥R ALY b ) BaBH
PEATHRAE . SEHIREAR A (ZEBR K, 218 A 450 nm
PN &ALOCE EEE, TTREAR B
1.6 ARJFHIF AL

AJG 2 h, i o A58 A5 $ 8 5% (visual analogue
scale, VAS) 1C 5% 32 1 & I A2 &, i — 45 10 em
7K IELRZ, “ 07 RN TOI AN , “ 107 KRR IEH
RIZN RPN, ik TEL Ek TRl IRl s
Hodhs
1.7 Geits b

JIr A B0 R A IBM. SPSS 26.0 K417 48 314
Br A5G IR B3 SR X bR i 22 0K
K FH PR R T3 22 53 A 9 R 2% o O T i Ty 2 40
frgeit, AFFE IR/ i EUE FH b A2 80 s
B0 F , Humk a] A5 2L ) He A Kruskal-Wallis 7k Al
K  ZH N L3 Friedman 4656, 35 5 4% F Bon-
ferroni AR IE . ﬂ‘ﬁﬁﬂru}fﬁﬁ( Eﬁ’[ﬁ[ﬁ) EN , x
MRITRER AT U8, KRB S B 1B % Pearson
o} Spearman FICHE T AT IS0 HT . P<0.05 O

FSEAGIEE L,
ot

7 R

— TR
SRP A4k 6 i), 55 3 ], 2 3 ], - X4k

2

2.1

(60.83+13.09) %/ , 3t 8 JiFpfi A, SRPL1 4351k
8 1,55 5 1], 2 3 1], V- H4I4F 1% (56.25+9.65) % It
8 WiApAE AR, SRPL2 4L 5 4, 55 3 f41], % 2 fi], °F
PIAF 1% (58.40+10.53) %/, 4k 6 FiFpia ik, 3 4l
PR AR 22 T ICE AR S, B A AT HeE (P>
0.05) .

2.2 3 Wil IRFER AR

3 4 [ERHET PD .mSBI mPLI ¥ 22 R LG22 5
X (P>0.05), RJ5131MH,34HHEEH PD mSBI Y
BT WK (P<0.05) , mPLI 5 AR JC ] 2 2
S(P>0.05)

ARJG 14~ H ,SRPLI 1A SRPL2 ZH (%) PD .mSBI
HELT SRP 41 (P<0.05) ,{H SRPLI 415 SRPL2
HEZER TG 2 L (P>0.05), K531,
SRPLI 40 1 SRPL.2 ZH{¥ PD i # K T SRP 4 ( P<
0.05) ,mSBI 5 SRP ZHAH b JGHH 8 2% 5 ( P>0.05)
ARJ5 3 418 mPLI TG 255 (P>0.05) (£ 1~3)

R 1 3ARTTHIE PD BILLE
Tab.1 The comparison of PD before and after treatment
in three groups mm
4151 AH AE1AMH ARE3ANH F P
SRP 41 6.63+1.51 4.88+£0.99*  4.63+0.52* 11.043 0.004
SRPLI #H  6.13£0.99  3.75:0.71® 3.25+0.71°" 14.889 0.001
SRPI2 41  5.83%0.75 3.17+0.75*® 2.50+1.05* 11.273 0.004
F 1.978 9.110 13.445
P 0.372 0.011 0.001

a: 5ARATELE, P<0.05;b: 5 SRP 4 b4, P<0.05,

Fz2 3EBITRIE mSBI BIEEER

Tab.2 The comparison of mSBI before and after treatment in three groups

[=1

51 ARH] AfF14MH ARIFE3MH X? P
SRP 41 2.00(2.00,2.75) 1.00( 1.00,1.75) 1.00(1.00,1.00)* 12.091 0.002
SRPL1 21 2.00(2.00,2.75) 1.00(0,1.00) 0(0,1.00)* 14.000 0.001
SRPL2 4 2.00(1.75,3.00) 0.50(0,1.00) 0(0,1.00)* 9.500 0.009
H 0.547 6.776 5.926
P 0.761 0.034 0.052
a: SRR, P<0.05;b: 5 SRP 4l H#:, P<0.05,
%3 3ERITAIE mPLI BIELER
Tab.3 The comparison of mPLI before and after treatment in three groups
4151 ARHT AJE 1A A5 3 1A X? P
SRP 41 1.00(0.25,1.00) 1.00(0,1.00) 0.50(0,1.00) 1.500 0.472
SRPL1 4 1.00(0,1.00) 0.50(0,1.00) 0(0,1.00) 1.500 0.472
SRPL2 41 1.00(0.75,1.00) 0(0,1.00) 0(0,1.00) 6.000 0.050
H 0.747 1.114 0.434
P 0.688 0.573 0.805

2.3 3 HIRIFRIJE 1L-17 VEGF IL-1ra [ FLE
AR 3 4106 11-17 . VEGF IL-1ra 2% % 5 12¢

B (P>0.05), H5ARAMHE, RS 1.3 4H 34

IL-17 \VEGF /K30 41K ( P<0.05) ,IL-1ra /K

B4 5 (P<0.05) . 5ARJE 1 ASH A, SRP AR

J& 3 AN H IL-17 KB B, RS ARG 3 4

H 1L-17 \VEGF IL-1ra JCH 481k (P>0.05)
WITIE 1A, 5 SRP 414, SRPLI 4171 SR-
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PL2 41 1L-17 \VEGF 7KW S #AIK ( P<0.05) , IL-1ra
JKF-HH 485 (P<0.05) , SRPLI 41 A1 SRPL2 4 ]
TRFEZSF (P>0.05) ;10975 3 A ,3 41 1L-17,
VEGF \IL-1ra JCH I 25 7 (P>0.05) (£ 4~6)
x4 3HERTTHIE IL-17 BIELER
Tab.4 The comparison of IL-17 levels before and after
treatment in three groups pg/mL
4151 A AKFE1AHA RE3IAAF P
SRP 41 36.80+4.62 29.20+3.94* 25.36+4.69"" 21.851 <0.001
SRPL1 4 34.34£6.59 23.26+3.60* 21.30+3.00* 28.017 <0.001
SRPL2 4H 33.11£2.66 22.49+4.08* 20.34+4.66" 20.097 <0.001
F 0.981 6.794 3.065
P 0.393 0.006 0.070
a: SARATHEL, P<0.05;b: 5ARJE 1 NH HA, P<0.05;¢. 5 SRP 4
H#s,P<0.05,
&5 3HIARTHEIE VECF BILLE
Tab.5 The comparison of VEGF levels before and after
treatment in three groups pg/mL
ikl AET ARF1IMA KE3IAH . F P
SRP 241 55.37£3.19 43.40+9.88" 37.32+4.65" 18.865 <0.001
SRPL1 41 56.20+5.56 33.92+5.07* 33.05+5.00*° 31.971 <0.001
SRPL2 4 53.81x5.70 32.81+3.10" 31.71+7.31* 21.716 <0.001
F 0.418 5.307 2.009
P 0.664 0.015 0.162
a: SRR, P<0.05;b: 5 SRP 4 H#:, P<0.05,
RO 3HIRITHIE IL-1ra KILLEL
Tab.6 The comparison of IL-1ra levels before and after
treatment in three groups pg/mL
41 AHT AE1IAA RE3MA F P
SRP 4 356.12£39.22  492.07+40.19" 559.44+9847% 25.989 <0.001
SRPL1 2l 332.62+107.75 599.34+87.59"" 645.68+75.91* 75.655 <0.001
SRPL2 4 324503542  623.95+56.39 657.11£54.27°  67.780 <0.001
F 0.380 8.542 3.302
P 0.689 0.002 0.059
a: 5ARRATHE, P<0.05;b: 5 SRP 4 H#, P<0.05,
2.4 3 4 IL-17 VEGF IL-1ra 51l K $8 5 i AH 44
i
SRP 20+ 1L-17 #1 PD .mSBI 1EAH5%( P<0.05) ,
VEGF 5 PD 2 IEM % (P<0.05),IL-1ra 5 PD,
mSBI 1 #H5¢ ( P<0.05) ;SRPL1 415 SRPL2 41+ IL-
17 .VEGF 5 PD mSBI IEAH2% (P<0.05) ,1L-1ra 5
PD .mSBI A5 (P<0.05) (£ 7~9),
&7 SRP A 1L-17,VEGF,IL-1ra 5 KIEFRHITE X S 17
Tab.7 Correlation analysis of IL-17, VEGF, IL-1ra with

clinical indicators in the SRP group

e 1L-17 VEGF IL-1ra
S HL
r P r P r P
PD 0.483 0.017 0.446 0.029 -0.459 0.024
mSBI 0.714  <0.001 0.352 0.092 -0.536 0.007

2.5 3 4IAITIA VAS PEAr R
SRP 4 SRPL1 41 SRPL2 4 VAS $E434351 A

% 8 SRPLI #H IL-17 VEGF.IL- Ira SlfaRIEFRAUIE DT
Tab.8 Correlation analysis of IL-17, VEGF, IL-1ra with
clinical indicators in the SRPL1 group

e 1L-17 VEGF IL-1ra
al=ch
r P r P r P
PD 0.538 0.007 0.701  <0.001 -0.870 <0.001
mSBI 0.848 <0.001 0.513 0.010 -0.592 0.002

&9 SRPL2 4 IL-17,VEGF IL- Ira SIGFRIEFRRIEXIES 4T
Tab.9 Correlation analysis of IL-17, VEGF, IL-1ra with
clinical indicators in the SRRL2 group

A B 1L-17 VEGF IL-1ra
r P r P r P
PD 0.689 0.002 0.710  0.001 -0.797 <0.001
mSBI 0.740  <0.001 0.675 0.002 -0.630 0.005

(5.50+0.93) 43, (3.50+0.76) 43 (3.00+0.89) 43,
SRP 1B & 5 F SRPL1 21 Ml SRPL2 41 (P<0.05);
SRPL1 411 SRPL2 4[] JoHH I 25 55 ( P>0.05)

3 3 i

TR A J) 46 1) PR 6 L2 B BE SR 4, mT 5| A
LR LA B 4 20 R E B IR | B 28 5 SRk Al
TRASSHETE . 1697 MG 5 28 TR Je 26U | BRAILM
EBRHEBE PR YL S Er, Cr: YSGG #O% UL 4F ¥
iz A B T R AR R R AEF ARG TR, A
W RN G 3L Al - 3R Er, Cr: YSGG #Ot4HT
BRI 2% | 38 28 1 R A8 A5 B 48 i X 5 /K 7
A R GEVEAR HY AL

F 5T 25 3 s | BT B Sk s A OkIR YT
WHEARSG AT TR, H Er, Cr: YSGG #OGHE
BIA Y7 J5 I PR 2l 3% o B 2, 5 LA BIF o 45 SR M
I SRR, S LRGSO H g, o6 R
TAEIKE AN, S AL GEHARTE G AH L 3825 5 21 15 Al
TR RSSO TRAL | TR EAT B 1 A AR 4 | RR IS A2
T BSCET 24 4 L TS 20 L A A 3R 1 ) B
WL, A BT E LA {H2.0 W Er, Cr: YSGG
WOCH BNAIT A BUS L 1.5 W J) 3R 4 i34
EE Yo I ) N NG U e A DER
R Al A 35 e SR A0 R LT I 7 o 49
LG TR AR SORE AR A 2 & T 1 1 TR
B O BA B 22 I R A4 2 ThT Rt

Xif S AE P F HEA TR I, AN (AN BT 48 78 0
() A Fpa LT, 28 BT LSk 0932 W | 9 g e W 4 L KL
G T S R A= B gL - 1 L RN N 1 o e
RN, SARAE L, RFERIEW 1L-17 5 VEGF /K
14 R T IL-Tra KD BA T4 7R JRh
RACRSAF BN GE A, R AT BEICTG TP R 5 414U
ALY X —AE AT e S5 HOCIR YT T B R
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SRR IR 5 TL-17 Rk KR fig
AT RO e S A P R R A g A e R A
LS Ak 5 554 8 8 Ry 0 9 A SN, 1 T IR
W SRR 571 VEGE 7E M 4 J& 48 41 41
SRR, T 0 AT Ok, 3 0R ai  m aE e
IL-Tra fE0 1L-1 15538 B B9 3550 1, BERE A 2R
Wr TL-1B A3 1 RAE S, RAEHLR 5 LU
AU AR R BoR,EITE 1 AN H L Er, Cr:
YSGG G4 B FCHUME 1 7T 32E— 2 B ARG 2 i I 1
KPR REFRIK, AR,
Er, Cr:YSGG WOGHEMS A 80 I R R 2 10 (1) 40 7
T, R 22 R b A A
I RAE A Rk, HARJE 3 A HLAIE B Fh
B EOEIA YT IR] 1L-17 \VEGF IL-1ra 35 CH &
Z5 MRS RANEH T AP R A FHREIET
VA L R PR B A R TR AR O, 53 Ah, IR
J7 PD .mSBI 5 IL-17 \VEGF #J2 IEAHE  IL-1ra
5 PD Fl mSBI 2 FAHC, #E7R31X 3 Fh 4P+ 7]
A Ay W U A ] 2 AR AR R ZE R AR

AT VAS P45 R Wos  AGHE AT HLA I A1
BEARSFEMBE & THOGH BNGIT 85, fTae S
AR R ZLB 3 KA T AR A 5 B 40
I 48 98 | B0 A E RN 98 T e N AE AR A
KT R Er, Cr: YSGG HUOGIRITREMS H2 5 &
IRYT R B RPIE R, R R IE EEPA IRI T SCR  EE
BARIRZ — MRS R K AP DG R R

25 FFR  Er, Cr: YSGG %) SRP V&7 Fht {4
JARAEDCEE I RAE B | 45 R AE B 7K FIs AR
Je Y O T A R A 3R B, PR A R LR VA
IL-17 \VEGF il IL-1ra F7K - 51l RS H0% DI,
A A Sy PN o A ) PR 2 S A RS A A T
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