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Abstract: Peri-implantitis diseases are characterized by the presence of an inflammatory process that
affects the peri-implant tissues under loading, caused by microorganisms and might lead to the implant
failure. Investigations on the microbiota of peri-implant biofilm would be important to define effective
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preventive and therapeutic strategies for peri-implantitis. With the development of sequencing technology,
sequencing and analysis technology of 16S rRNA gene have recently been used to evaluate the microbiota
associated with osseointegrated implants. These results expanded the knowledge on the diversity of the
microbial communities associated with the disease; they also suggested that the microbial structure of
peri-implantitis might be different with periodontitis. Here we review the recent progress about the
microbiology of peri-implantitis biofilm based on 16S rRNA gene sequence analysis technology.
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Tl A ] BT 72 1 32 201 PR AR AIE Ry v A ]
FELRCRSE 2H 21 AR R SR, R U SR 30 g A 44% ] I
FHRRELT M . P, B2 M. ¥ e EE 2 3k
oF FAR G e e A R SRR A
oL, ke A S P15 A o J2 o 5L A A 4 8 45
R, FAMAOAFE R IR KRR — SRR
FRREAE , 8 UL TR (A BBl R A S 4685
O B ER N N S Y KN = e s VAR o
YURE 2H BB T e P PR IR BE IR i AT
KRN 63.4% (49 30.7%HFHEHAR), iR %
(9T LE RN 18.8% (24 9.6% At i40) ]

oA A 2 1A 79 A 0 B 2 15 R oA R ) L R 1
SRR R F B 58 2 W R B 5T 0 T
20 tag 80 4EAL, XEMFRZKE TR IA A
JA ARG AEY (LG WA W B FR BOR S50 5%
R, A I (R PR R 55 i R A A 1 2 oy
o A AE B 22 S 000 AR H A g R ) A e A
T TR B A 4 R S E v B B P BROBR TR A AL
A AR LA DRARCRRT L =2 QP B8 A0 A ] 9 i
B0 TR ] 8 R B 11 ol A A 2 S
R, HA B B S R e ok B i
(Porphyromonas gingivalis), "[8]3% [< & (Prevotella
intermedia) . 77 R R RIE (P, nigrescens). 18
FEIH [ (Tannerella forsythia) M L LR AT 7

(Aggregatibacter actinomycetemcomitans)’”'>

U, #) 20 tHhadok, S 0 A A E R A A R
FREL A 8 J) (%) TR BRE i 26 0 A i 45 A S AR S AR, T
T JE 98 AV 5 PR (% i) P14 457 R T B ) 4
LA

AR, BT ER A B d
RNEEHE AR, FET 16S rRNA L ) Sanger I 7

B e 38 0 P B AR I G 1 1 2 A ) R A
Yy ZREPERG I ARk, X e R g T
AT 5B A R AR A R, AT
FELAA ] L 9 R O AR A P 2 [nl AT T 8T RN o
ZHA AR RN T 5k RN HAH R a5 R, R
AR S PR 4% 1 BkE A= 40 S 1 Al A A A 0 5 R
RIFAHL. AL, s 55 28 J& R J6 5 1
A AE IR AR ] L 98 1) AR R T Ay e A Y
YER B, ASCR A —UEE T 16S rRNA 4
R Sanger Iy 0 sy 3 20 Py WG 7 1T, R R{oRE A4
Jii) B 48 DA B0 A6 0 RS U2 ) 22 e it 5 R A —
2Rk

1 T 16S rRNA EH Sanger J|FF i Fh L
A I B R B AR B

20104F, Koyanagi 253 H] 16S rRNA Jt A
PCR. WefEF Sanger WIF Ik, Xt FAER IR
TRBEAEIREHAT TR ARG — e A
SRR B . — (L TR A L Rk A — 5 2
JAS B 335 ArEbEMFa R aEs 112 DA
FIRZERE, Hd 46% (51 Rl AREEFRIHED,
20% (22 BN R IR AP s FiRE 1A S R4 SR A
¥ i 98 28 0 T A o RS T AR A 0 b 4 A
YRR B 77, 57 R 125 —SEREET T
WMAEY, WETL ] (Chloroflexi) . HEETH
(Tenericutes) ¥ H. 3% 1 | ] (Synergistetes) ) i3 4= 91X
FE TE T oA U T R AR S n, - 4 JELORE TR )
(Firmicutes) W) 41 B [ 40 /N 1805 B B8 (Parvimonas
O B T8 4k B BR & (Peptostreptococcus
stomatis) &V WAUAFAE TR ARS8 R R JAd ;. 7o 2iid:
B, B LUCH SRR R A AT

micra) .

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3086 A 2 A

Microbiol. China

AN HRAR SR TR (P, gingivalis) RIS R FT TR
(4. actinomycetemcomitans), TEIZMWEFE AP A S
FEIR LE WM rh LU AARARG s Pl TS i A A o
N, AR RE TR T P 2 S I RAE R 2 1)
PR

Koyanagi 25U E_FIRBIFST LR E3N T 64>
[Fi] Bsf R8 AT AR 4 J] T 98 R0 28 i) R Wi AR A, 4k
SEIFATIRANGY s SEREXF 799 D ri bR, Hhk
FEH 333 NMIFR; Hp 63% M ARKE A, 23%
ST R Bl AR B g L AR 21 192 A~
MAEDRN, FRRHAT K 142 45 JERERT]
(Firmicutes) ML FF T |1 (Bacteroidetes) ) i3 £ ) 7E
WA EREIRFE ;. MW (Chloroflexi)
W BRFF 181 1] (Deferribacteres) (A S A= W1 AN AT 7€ T F
TR Bl R R 45 /T & (Dialister) . FHAT
J& (Eubacterium) RNk TR J& (Porphyromonas) ()
AT AE PR A ] BT 2 2 1 Ll 61 o8 28 ] AR 4
MR O A ST, DL EEERE (P, stomatis) |
/N 3B B TR (P, micra) . AF FLOR R R
(Pseudoramibacter alactolyticus)~5 X & BT FhA {4
JA R A BB 3 i B AL, TAEFT A FEAS b = i e = 1Y
Yk BAZARFT I (Fusobacterium nucleatum); H5%
IR, FIRE AR S B 98 A B AR ) 22 R T A
wET ARk EE,

da Silva L 10 1R AT e R A AE A
KRR IEE EED, 10 BRI SRR A
XHHRZH, RAVCFERN Sanger M FAoE HidY £
FEVE; RERHTEERIH T 1 387 4 168 tRNA SEH
FORE, R 2 AT BR A v fgt R R A 2R P R
BEFR A 50 3 o LY 32.1%F0 35.8%, TMITE
FIVHEL AR J] B (B L IR 3k 41.2% 5 PR A J&] Bl
AR LI T KRR H R B AR B E R A
995 I (Socransky 2SRRI T (R M SR A4
DL 5 2 FE AR B O ZR R T I A 4 43 R 7S RS
W EEWR, alier., &, &, 2. %, R
R, WHERFTEF. nucleatum) . 0] FC I (P.
intermedia) . TH/IMYEAMIEE (P. micra)FEF4025 i g

(Campylobacter gracilis); A&, FRFEAR R 9 Ak
A B /N TR & (Dialister) . BBk =22 17 &
(Desulfobulbus) . 7= 4% i J& (Filifactor) . AT &
(Fusobacterium) . )W & J& (Mitsuokella) F1 1[N Wk .
MU TR & (Porphyromonas) WA 5 S g FEFAE A AR
Bt iR AR R ) 58 00 TR B A P B v B AT R 2 )R
Fobs a5 A R o R AN s A AU T
Al-Radha 55 P58 B AERAE A S8 Rl 98 B8 & B T
= L e TR AR SR I R, AR T R R
(Fusobacterium) 1% [ T8 J& (Prevotella) ; 5% & L
XREY) FEAATE T8 R0, Bl & R i
— R, IR R T

KRR FRER AT — LR R, AR
oty 5 HE S 1 IR VRN A O, W IR TR RN
B PO Rk, AL A A T A R b A
JAR RWAFAE— IR . R TUESE X — WS,
Faveri Z£PWEICT 25 (il [ ok ELAG et e A 8 e
R EIEE MR EA, 25 IR FEIARSE SR &
FEE R A 0T T A AR R S s AR R
N, TEBFEA, PR AR F ARG IE R R
AR A7 0 it i A U 8 67 B4 ot A T B B Sk
48% . 16%F11 8%, HAT MR AHR AL Fy vy A2 T K
Ve TAE R B AR 5 780 AR PR PR A
i H ot 58 K 18 (Methanobrevibacter oralis) s £
S, TEXT R L 92%, BEHTH
95.3%; SRR AR HHEAE AR SR
FIAHLE I RETERE , B AT A 14 S5 [ 4%
(VR AESOR R . AR RS AT RE S O s AR AR
RGMIAEE R AR A s, DT a2 FE e 7R
J& Fea G G ARSENTIHN R (T, forsythia) .
IR BB REAR (Treponema denticola) . 7 HiNMK PRI
WA(P. gingivalis)Fl—L2 )8 T8 (058 G4 R TR 1Y
WK
2 T 16S rRNA FE PR 5558 20 5 wyh
JE] B % oA B AR B 5

PEREE WP BRI K i, o AR B AR TF

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



AR TR R B R A WS T A MR T AP E DT T 0

3087

Uy 7 W I TR AR B B R B A= AT 5% o Kumar
L2100 530 ARORE (A ) PRl 26 JE 3 . IE W AR RE . 18
PEAJE AR B TN F SR i e o e (R 10 4), R
FHAEBEIRIN - H AR o LA e VR 4548 s P8 b
455 370 NEAE 2 JE A I0(Operational taxonomic
unit, OTU), M 84 NEFIKF-H) OTU, 7358
TIEEER ) (Firmicutes) . “ZIE I |(Proteobacteria) .
T 2k Il (Actinobacteria) . Hl ¥ T ]
(Bacteroidetes) . Y2JEK] ] (Spirochaetes). H.IFHE ]
(Synergistetes); AT . KA . IEH FiiE 4
IR A Bl 98 BB A7 A= R ARG SR A E ) o e
SRR 52.6%. 44.6%. T7.8%F1 48.4%, PAAEKHFE
(Anaerococcus) . /M J& (Exiguobacterium) FI{H
e, FC B & (Burkholderia) WU 7E R A 1R & [ 4R 14 £ 40
JE PRI R s WFFTIA LI, IEH R AR R
AR 22 (B B0 0 1 225 P ) S ) AR AL 22 3y T fik
B (0 2 SRR F R R AL 5 Heah, AR A A 15 4L
(Shannon index), 1F % FAE A FI A AE A AL 4 2 6] 1Y
T W) 2 T AN T 2 2 J A JR) R
Tl A ) R 9 R T TR BRE A 0 6 v R P o = o i
T IEE A IARSCE R RO, X —Z5 R SRR
R IR . IR 1 R B R IE R A
bess RO R e M ML PR I oYy e s ER N IR
FEFFESAL, Xt 5 2 BT HaE > %
Dabdoub %] 168 rRNA H D8] 5 8 0 7 1
ik, WEET 81 ANAAIER B X R A R AE
)RR AR T L 85 PV (A A P 53 S A 5 BURE ARG DU 5
BRI 12 AT 110 B 523 M
Pifl; Fom R R AR, i [ MR
194 Ffr, H22 FROAPERF R 148 Bl ILANAA 47 Fhi
E[CPHPER 99 A2 [RIAMEDR AR s DAL IETAR
PRI 34 FIHTTAE ) s W BRI & (Staphylococcus)
NS MEENR B (Treponema) BT A B 5 Fi Ak A4 T il
RZFAE R XM, HS5FRRMLECAEALSD
F TE 60%My B, HF R 98 R (A J il 48 388
LRI EE PR 21 50% 03 A: Y1 Rl kb AR ] 5 it
Ak, 85%m B E T, I JEFRRL A A PR A

[ A TAE R 8% 5 IZ AL AN Z Hil i iR 1B S
MR, FEE S TR R S A D AE K e RAE IR 2F
AR AT AR AEAE , H R = B e R Y S
IR GAE YIRS, T8 JE A AR A ] Bl 48 h g
5 FA 2 A X

Maruyama 252745 T 20 437 [F] i AT Fhke 44 )
Rl 98 RN 2F JE] 9 (R AR B A, 4 v Lo 4K J] Rl 4%
A R 9 FR A 1 6 BT TR ERE AT R TR B R AT X
B, P 16S rRNA LR V3-V4 X ffF5t 4G
TR, BRS04 i R R 3
FEAL, A C AR IR AR A AE I 22 501 ¢
B4 # (Correlation analysis)fJ45 R B/s, FmBE R
W EC T (P. nigrescens) i H (91 76 Fh AR J&] BBl 98 BB Ak
) R B P S e T SR AR R B, T 2F S 4 T B )
H A B & I 6l B9 /8 35k & )8
(Peptostreptococcaceae) F1 Wi i 1 &
(Desulfomicrobium)@# M5 AN, WFFEE K IHELER]
VYIRS IG RS ECEA G, Qg IR E R R
i (Treponema sp.) 5 7 ] 4% #4812 I & (Pocket
probing depth , PPD) . IIfi JK Bf} % 7K F (Clinical
attachment loss, CAL). ‘B %%k (Bone loss)FIIKIK
43 1(Pus discharge)55 4 Tl RS E HA e ikbE
A R — 2P A, BRI 1A JR] Bl 98 Fn 2
S R HR 2t Z R e W5 | A Gk, (H =3
(A% U S A S A A AN ]

AEAREPIFI T 16 rRNA L[ V4 X i i
WFPEAR, Lh S BRI R BBl 5 H 5 R 4 461 1 5 Fh
MBS X5, WF5T L 1 s iR 14 J] Bl 5
BB I 2 REPERS s FERP R TR BBl 4 s Py
P g R B A TE 5 1 & (Selenomonas) . fBCHR.
L T4 J& (Pseudomonas) X ¥ #1 T J& (Fusobacterium)
S TEFPORE A £ e 3 B D0 AR B S R AT TR B
(Fusobacterium) . 5 #EK T J& (Veillonella) S PR A
J& (Streptococcus) <5 ; WHFT A5 BRIV YIREE
gmEsUE, £ W, H. B sk Lk
BIHA 25 PR B R 0 & A R SR AR
AR AR R AE R T, T LS E A

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3088 A 2 A

Microbiol. China

BEIRSS A B A OC s A, IR
(Treponema) . %2 J& (Herbaspirillum) 2§ T J& 7
Pl O J PR R ARl s B P A E 2 S, SR BN
AT A -5 i (A ] AR 1) 2B R S AR O

Zheng 2PV 5 RERI A SF 4% (10 1) |
IR AR FEE 2% (8 5] R 14 J] BT 4 (6 f3l) 3 ZRAN[W]
DL T IR BEURE A 16S tRNA FEBH N 43047 5
A3 BT & B A iR A JR) L TR BRE A A ) 2 AR
TFARFEFAEAR; 58T (Co-occurrence analysis)Z
IR, ZH0 R 0 R T L 2 5 R AR 2 A
R, WFERNNHEARIER (P. gingivalis) . FRFEYrHLY
W (T. forsythia)fHp (a5 [CE (P. intermedia); S
AR ] L 4 AH G 1 9 Jir AT A i v A 286 B AR A6
W B AR A, 2 BRI AR 280 B R ) A AR
A Bl 98 e ) OB e A8 B 5 A, R IR K
IR A 4% JR] PR ¢ e A EL AT A v LU B A ECAT T R
(Eubacterium) 4 A= ¥y , If H 4l /N H AT
(Eubacterium minutum) P83 [CHE (P. intermedia)
Z AFERL [V EFHOC AR

Apatzidou ZPVBEEE T 10 785 A FJH 4697
FRIFPAE S, 0 S0k L R S 1 9 84S 0 28 i fik
FERR AL A DI EEA T IORE , 974 16S TRNA JE[H
V3-V4 X IFFEAT i i e s b a5 Rk
B, RAEE B YA A X R, fd AR
FEASAE WIS rh (R P AR 5 T BB AR 5 fe e
FEA T 5 T 5 LA X TR AT T T (A ctinobacillus)
H1BE 3R R J& (Streptococcus) T AE Y, T G &
(Prevotella) NNt T J& (Porphyromonas) % WL T
PIRFEA ; HFRWE T 1(Synergistetes) 5 FAE {4 J&] il
RV XA 28 Ji A s s i Ak U3, 2
() 2 ] 98 9 D A 40 A, K o A AE 1 R R 1S S R
HIBAL, I HLUB I PR (A RNl B 2 A7 ) U
G5 2250 R

Al-Ahmad 2PV 10 A7 AT fi HERI AR 1A L A8
AR S BBl 4% 1) A SR M F SR X 52, 43 Tl ) 9 i
T FRAMAE AT, PR TRBE A P EA TR 5 £k
R L A R AL ] L 4 AL 38 A A R = R Tk

A R 2 Oy TR BE TR 1] (Firmicutes) . $0AF T 1]
(Bacteroidetes) . AT | 1(Fusobacteria). TLZH ]
(Actinobacteria) . “EIE W | |(Proteobacteria) . H.5%
H 1 )(Synergistetes) MRJERT | (Spirochaetes) il TMT7;
Fofo A A4 J] L 98 3B A HL A B E R UM I )
(Bacteroidetes)i £ W), FAGHATE(F. nucleatum)i)
FREAMBE; ARSI YR E A
FIRES AW HA B SRR s @ g a5 d
YR A Nk 576 SR R (Veillonella dispar) V|5 {8E R
P (4G R 2 Y] .

3 MEERYE

UEAER, PR R KA A TZE B GRS Fh
LA ) B 28 JR) 98 1 T TR A1 ) Aol A O ) ol 5 9
AR, Z AR 22 S5 S R T A 2R A
ARFTER, A RS T T F ) 28 4 B
WA ZRE R, R A AR
RICEYWA L SINRE . ToE 57 R RY R [, A
REVR EEHR /R AE D SRR R LR G &R, ATy
PR B A PO AR A RIS o Bn, DUFEAEITAY
AN R AR 2R 8 BAN [ RS 25 50) 76 Bk 418 52 rh B RCR
i, B T RN D AR BT
UM A K, A BR FHACR .
2018 AFR M IBIHIFEH, Korsch S5l 704 17
Premier implant cement (PIC)#1 Temp bond (TB)ixX P
TR 45 70 0 AL VA TR IR A= I 52, BIFSE SR 2
/NEF TB RSS2 8 S I A A
PRBEBE R ORGP N, A T R S
PEWHIRIT AR TR, FERAT
REL IR B S A% OV A ) FlC ) it L, AT AR
KAARTBLitke— 45 TF R R TR (4% Ji] Rl 4% 1405
PERIA e T BRSO H A (A F
RIBEWAH IR LR HRFAZ, i R pkeA
A, H RSP B AE YR RAT S
DRI, i X R AR A ] Rl 2R B2 AT IR U
At AT A B AR F L ERRREE  ME A
WEIE ). IR RE BB Z IR AR 04T

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



AR TR R B R A WS T A MR T AP E DT T 0

3089

A BT AT TR AR B S T MR 1R
IR ZR o TR F AR 7 X e (A o R 52 e &
Bt ks A RS ENE, RS
J S ke A T B e AR 11 M {3 i s 4 (IR B 4K
JEACE BT 18]

REFERENCES

[1] Heitz-Mayfield LJA. Diagnosis and management of
peri-implant diseases[J]. Australian Dental Journal, 2008,
53(S1): S43-S48

[2] Zitzmann NU, Berglundh T. Definition and prevalence of
peri-implant diseases[J]. Journal of Clinical Periodontology,
2008, 35(S8): 286-291

[3] Atieh MA, Alsabeecha NHM, Alsabecha Jr CM, et al. The
frequency of peri-implant diseases: a systematic review and
meta-analysis[J]. Journal of Periodontology, 2013, 84(11):
1586-1598

[4] Charalampakis G, Belibasakis GN. Microbiome of peri-implant
infections: Lessons from conventional, molecular and
metagenomic analyses[J]. Virulence, 2015, 6(3): 183-187

[5] Renvert S, Quirynen M. Risk indicators for peri-implantitis. A
narrative review[J]. Clinical Oral Implants Research, 2015,
26(S11): 15-44

[6] Mombelli A, Mericske-Ster R. Microbiological features of
stable osseointegrated implants used as abutments for
overdentures[J]. Clinical Oral Implants Research, 1990, 1(1):
1-7

[7] Quirynen M, Vogels R, Peeters W, et al. Dynamics of initial
subgingival colonization of ‘pristine’ peri-implant pockets[J].
Clinical Oral Implants Research, 2006, 17(1): 25-37

[8] Renvert S, Roos-Jansiker AM, Lindahl C, et al. Infection at
titanium implants with or without a clinical diagnosis of
inflammation[J]. Clinical Oral Implants Research, 2007, 18(4):
509-516

[9] Shibli JA, Melo L, Ferrari DS, et al. Composition of supra- and
subgingival biofilm of subjects with healthy and diseased
implants[J]. Clinical Oral Implants Research, 2008, 19(10):
975-982

[10] Leonhardt A, Bergsttém C, Lekholm U. Microbiologic
diagnostics at titanium implants[J]. Clinical Implant Dentistry
and Related Research, 2003, 5(4): 226-232

[11] Leonhardt A, Dahlén G, Renvert S. Five-year clinical,
microbiological, and radiological outcome following treatment
of peri-implantitis in man[J]. Journal of Periodontology, 2003,
74(10): 1415-1422

[12] Kumar PS, Mason MR, Brooker MR, et al. Pyrosequencing
reveals unique microbial signatures associated with healthy and
failing dental implants[J]. Journal of Clinical Periodontology,
2012, 39(5): 425-433

[13] Faveri M, Mayer MPA, Feres M, et al. Microbiological diversity
of generalized aggressive periodontitis by 16S rRNA clonal
analysis[J]. Oral Microbiology and Immunology, 2008, 23(2):
112-118

[14] Shchipkova AY, Nagaraja HN, Kumar PS. Subgingival

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

microbial profiles of smokers with periodontitis[J]. Journal of
Dental Research, 2010, 89(11): 1247-1253

Koyanagi T, Sakamoto M, Takeuchi Y, et al. Analysis of
microbiota associated with peri-implantitis using 16S rRNA
gene clone library[J]. Journal of Oral Microbiology, 2010, 2(1):
5104

Koyanagi T, Sakamoto M, Takeuchi Y, et al. Comprehensive
microbiological findings in peri-implantitis and periodontitis[J].
Journal of Clinical Periodontology, 2013, 40(3): 218-226

da Silva ESC, Feres M, Figueiredo LC, et al. Microbiological
diversity of peri-implantitis biofilm by Sanger sequencing[J].
Clinical Oral Implants Research, 2014, 25(10): 1192-1199
Socransky SS, Haffajee AD, Cugini MA, et al. Microbial
complexes in subgingival plaque[J]. Journal of Clinical
Periodontology, 1998, 25(2): 134-144

Al-Radha ASD, Pal A, Pettemerides AP, et al. Molecular
analysis of microbiota associated with peri-implant diseases[J].
Journal of Dentistry, 2012, 40(11): 989-998

Lepp PW, Brinig MM, Ouverney CC, et al. Methanogenic
Archaea and human periodontal disease[J]. Proceedings of the
National Academy of Sciences of the United States of America,
2004, 101(16): 6176-6181

Matarazzo F, Ribeiro AC, Feres M, et al. Diversity and
quantitative analysis of Archaea in aggressive periodontitis and
periodontally  healthy subjects[J]. Journal of Clinical
Periodontology, 2011, 38(7): 621-627

Vianna ME, Conrads G, Gomes BPFA, et al. Identification and
quantification of Archaea involved in primary endodontic
infections[J]. Journal of Clinical Microbiology, 2006, 44(4):
1274-1282

Faveri M, Gongalves LFH, Feres M, et al. Prevalence and
microbiological diversity of Archaea in peri-implantitis subjects
by 16S ribosomal RNA clonal analysis[J]. Journal of
Periodontal Research, 2011, 46(3): 338-344

Dabdoub SM, Tsigarida AA, Kumar PS. Patient-specific
analysis of periodontal and peri-implant microbiomes[J].
Journal of Dental Research, 2013, 92(S12): 168S-175S

Rutar A, Lang NP, Buser D, et al. Retrospective assessment of
clinical and microbiological factors affecting periimplant tissue
condition[J]. Clinical Oral Implants Research, 2001, 12(3):
189-195

Tabanella G, Nowzari H, Slots J. Clinical and microbiological
determinants of ailing dental implants[J]. Clinical Implant
Dentistry and Related Research, 2009, 11(1): 24-36

Maruyama N, Maruyama F, Takeuchi Y, et al. Intraindividual
variation in core microbiota in peri-implantitis and
periodontitis[J]. Scientific Reports, 2014, 4: 6602

Li ZJ, Wang SG, Li YH, et al. Study on microbial diversity of
peri-implantitis subgingival by high-throughput sequencing[J].
Journal of Sichuan University (Medical Science Edition), 2015,
46(4): 568-572 (in Chinese)

A, T, ABRME, SRR SRR
SRR A 2R ]. TN R BB R, 2015,
46(4): 568-572

Zheng H, Xu LX, Wang ZC, et al. Subgingival microbiome in
patients with healthy and ailing dental implants[J]. Scientific
Reports, 2015, 5: 10948

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3090 A 2 A Microbiol. China

[30] Apatzidou D, Lappin DF, Hamilton G, et al. Microbiome of cement on the peri-implant biofilm-microbial comparison of
peri-implantitis affected and healthy dental sites in patients with two different cements in an in vivo observational study[J].
a history of chronic periodontitis[J]. Archives of Oral Biology, Clinical Implant Dentistry and Related Research, 2018, 20(5):
2017, 83: 145-152 806-813

[31] Al-Ahmad A, Muzafferiy F, Anderson AC, et al. Shift of [34] Bai GH, Miao CC, Chen J, et al. The study of construction and
microbial composition of peri-implantitis-associated oral expression  of  periodontitis  gene  vaccine  against
biofilm as revealed by 16S rRNA gene cloning[J]. Journal of Porphyromonas gingivalis[J]. Genomics and Applied Biology,
Medical Microbiology, 2018, 67(3): 332-340 2018, 37(11): 5165-5173 (in Chinese)

[32] Fan Q, Liu JG, Zhou L, et al. The application of StraumannSLA P, WRER, WRuG, 5. P dRnhm i g o8 i 48 2R I
and Ankylos implantation system in the recovery of miss JETT MR S LR oT (1], SEB A4 5 % HAE 2%, 2018,
teeth[J]. Acta Academiac Medicinae Zunyi, 2012, 35(1): 37(11): 5165-5173
45-46,49 (in Chinese) [35] Fan Q, Xia CP, Wang CF, et al. The effect of 0.4% tea
JW, XUHEE, JA#, 4. StraumannSLA 1 Ankylos Fil R 4E polyphenols in chronic periodontitis[J]. Guangdong Medical
TEBF A& S i N [J]. 3 SR 2 B 2 iR, 2012, 35(1): Journal, 2012, 33(16): 2484-2486 (in Chinese)

45-46,49 W, B, EHEX, 2. 04%5EZWBRAIT 81T 40

[33] Korsch M, Marten SM, Walther W, et al. Impact of dental JPRLI]. T AR EE2E, 2012, 33(16): 2484-2486

Y Y R HRY Y HRY Y R Y Y HRY Y HRY oY) R oY Y HRY Y R Y Y AR Ry AR oY Y oY) Y AR Y Y oY) Y ARY oY) R Y Y oY Ry AR HRY Y oY) Ry HRY oY Y oY) Ry oY oY) R oY) RY Y

IEE:S
ARILAT A (kL4 ShBIR))

CRUEY S ) BITT 1974 45, A1), S ERRABE A A s e fvh ERUE Y 2 F 90, B[NAMNATT RAT, LA
A2 BRI T B BRI S ERER G A AR T, PN Tk, e 35, . &k, &
i BBE L KA 25 BEERUEYIF A R AR IR RER AL . TR S A Y S S R R R . Ak
BRI, DARAE W2 e e e 4

AT SO O, o EREAZOIAT), CSCD 0T, AR E R F RN T =585, thERA IS RO
T =484, et R R TIXE, Be AT )t RGBS B 7 18 b [ 3 ) 7 B> 4 51 g < U B )

P ER R ARG B E B R, AT 2012 4E 2 A5 LIE N RUEEY)  RE =28 T gR G100 B30 — i i s
Ffreh A H 2 AR R, IR A e rp RS SR R, R b DR A BB R TR 27 AR SC(F5000) 7 H SR 1)

YA RIEEFIRRIT RS A S AP GEIRRIWE, 2019 FAHEM 80 L, 24F 960 yo, FATHMET .

Rk . (10010 DALETEHFH X ALR TG | 5B 3 5 ERME B E MR i (A=W ) S ip

Tel: 010-64807511; E-mail: bjb@im.ac.cn, tongbao@im.ac.cn

%41k http://journals.im.ac.cn/wswxtben

EWNIREACS: 2-817; EHANRITLS: M413

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



