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Microbiological outcomes from different
periodontal maintenance interventions:
a systematic review

Abstract: This study aimed to investigate the differences in the
subgingival microbiological outcomes between periodontal patients
submitted to a supragingival control (SPG) regimen as compared
to subgingival scaling and root planing performed combined with
supragingival debridement (SPG + SBG) intervention during the
periodontal maintenance period (PMP). A systematic literature search
using electronic databases (MEDLINE and EMBASE) was conducted
looking for articles published up to August 2016 and independent of
language. Two independent reviewers performed the study selection,
quality assessment and data collection. Only human randomized or
non-randomized clinical trials with at least 6-months-follow-up after
periodontal treatment and presenting subgingival microbiological
outcomes related to SPG and/or SPG+SBG therapies were included.
Search strategy found 2,250 titles. Among these, 148 (after title analysis)
and 39 (after abstract analysis) papers were considered to be relevant.
Finally, 19 studies were selected after full-text analysis. No article had
a direct comparison between the therapies. Five SPG and 14 SPG+SBG
studies presented experimental groups with these respective regimens
and were descriptively analyzed while most of the results were only
presented graphically. The results showed that both SPG and SPG+SBG
protocols of PMP determined stability in the microbiological results
along time. Nevertheless, new studies comparing these interventions in
PMP are needed, especially if the limitations herein discussed could be
better controlled.

Keywords: Dental Plaque; Microbiology; Root Planing; Review.

Introduction

The literature has clearly shown that the maintenance of periodontal
results after an adequate therapy is delivered depends on the quality of
the supragingival plaque control (SPG).**** However, during the past 20
years the subgingival scaling and root planing (SBG) has been associated to
that control and this association (SPG+SBG) been recognized as the choice
therapy during periodontal maintenance period (PMP).”® Nevertheless,
studies comparing this combination to other protocols were not available
until recently when a clinical study? and two systematic reviews'"!" suggested
that the SPG biofilm control alone might be the choice during PMP. The
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authors showed no clinical outcomes benefits from
the addition of the subgingival scaling (SPG + SBG).

Microbiological composition of the subgingival
area after therapy as well is an issue of discussion.
It is suggested that microbiological differences
between biofilms may explain part of the failures
observed along PMP period. The impact that the
subgingival instrumentation has over the amount
and composition of the biofilm has been shown."
However, not only the subgingival intervention but
also the supragingival control modifies the quality
and quantity of the subgingival biofilm."*'*!> Besides,
evidences support the biofilm as the main source of
bacteria to the subgingival area.® So, in theory, both
interventions, singly, would be able to maintain a
microbiota compatible with periodontal stability
and health along years. Taking this plausibility in
mind, this systematic review aimed at investigating
how does the subgingival microbiota respond
to the SPG in comparison with the SPG+SBG as
maintenance protocols.

Methodology

This systematic review was conducted in
accordance with the guidelines of the Preferred
Reporting Items for Systematic and Meta-Analysis
(PRISMA) Statement"” and used the reference manager
Mendeley (version Desktop 1.16.1-OSX-Universal;
Elsevier Inc.,, New York, USA). Neither a protocol
nor a systematic review registration was considered.

Focused question

In periodontal patients submitted to PMP, is there
a difference in the subgingival microbiological
outcomes from the SPG regimen as compared to the
SPG+SBG intervention?

Search strategy

Studies were identified by electronic databases
(MEDLINE via PubMed, and EMBASE) searching for
studies published up to August 2016. No language
restrictions were applied. The following MesH
terms were used in different arrangements
(Appendix 1-A; 1-B): randomized clinical trial;
randomized controlled trial; clinical trial; longitudinal
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study; prospective study; supportive periodontal care;
periodontal maintenance, and microbiology.

A manual search of the reference list from narrative
and systematic reviews studies, as well as the
bibliographies of the included studies, was performed.

Study selection
Two independent reviewers (PDMA and AFS)

nominated the articles that initially met the search

criteria, based on their titles. After agreement
on selected articles, the same 2 examiners read
the abstracts independently. Once the agreement
was again accessed, the articles were elected for
full-text reading. The final inclusion of articles
was done after discussion and verbal agreement
between the 2 examiners. A third examiner (SCG)
reviewed any disagreement between the examiners
during all phases.

The selection of the articles was performed
according to:

a. Type
randomized or non-randomized clinical
trials (RCT/non-RCT) with at least 6 months
of follow-up after periodontal treatment

of study and patients: human

phase were included. The primary outcome
of the original/primary papers should be
microbiological data or clinical outcomes
encompassing microbiological results as a
secondary outcome. Studies were not included
if: a) patients were not systemically healthy;
or b) patients received implant prosthesis,
surgical regenerative therapies, or were not
previously treated to periodontal disease.

b. Type of interventions during PMP: studies with
a PMP based on non-surgical interventions
were included. The experimental interventions
should be based on SPG or SPG+SBG
interventions. When studies were based in
antibiotics and/or supragingival chemical
control, data concerning control groups, i.e.
just mechanical intervention with or without
placebo, were included in the analysis.

c. Type of outcomes: subgingival microbiological
results were considered irrespective of the
microbiological method used including both
qualitative and/or quantitative analyses.



Quality assessment

Method of randomization, blinding of examiners,
rate of patient losses during the follow-up, and
the protocol and periodontal status information
were evaluated to access the quality of the studies
selected based on an adaptation of the Jadad scale.’*
Each item was scored: 0: not shown or absent
information; 1: incomplete or unclear information,
or 2: complete/adequate information. The achievement
of a sum score of at least 4 was necessary to the study
to be included (Appendix 2). A total score of 4 or
5 corresponded to an adequate quality, whereas a
final score of 6 to 8 corresponded to a good quality.

Data extraction
Data were extracted considering; 1) the methodology

of the studies and 2) the microbiological finds.

1. Study methodology:

a. Study design: type of study, period of
evaluation, experimental group included in
the analysis, and the set out baseline moment
of the PMP;

b. Sample: size, gender, age, smoking habit, and
initial periodontal diagnosis of the participants;

c. Quality: data obtained from the quality
assessment and respective final score;

d. Treatment phase intervention: interventions
employed before the PMP commencement;

e. PMP intervention: type of intervention delivered
at PMP appointments and recall frequency;

f. Microbiological data: sampling and microbiological
analysis methods.

2. Microbiological finds:

a. Microbiological results: numerically expressed
results for the target bacteria [Aggregatibacter
actinomycetemcomitans (A. actinomycetemcomitans),
Porphyromonas gingivalis (P. gingivalis), Prevotella
intermedia (P. intermedia), Treponema denticola
(T. denticola), Tannerella forsythia (T. forsythia),
Fusobacterium nucleatum (F. nucleatum)], total
bacterial counts and/or bacteria morph-types
(mobile rods, spirochets, cocci).

b. In the absence of numerically data, remarkable
findings, eg important microbiological results
as reported and /or stated by the authors, were
collected. When applicable, previous and referenced
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studies were sought and analyzed to complete
and/or clarify data from the included study.

Statistical analysis

Inter-examiner agreement for studies selection
based on titles and abstracts was calculated using
the Kappa coefficient.

As a consequence of the great discrepancy how
results were presented by the authors, assessment
of statistical heterogeneity or a meta-analysis could
not be conducted.

Results

Searching results

The electronic searches resulted in 3,563
(MEDLINE) plus 879 (EMBASE) and the manual
in 19 titles. After extracting duplicate citations,
2,250 potential articles remained to be screened
(dated from 1968 on). From these, 148 after title and
39 after abstract analysis were considered to full-text
evaluation. This evaluation resulted in the inclusion
of 19 articles (Figure 1, Appendix 3). Kappa values
for inter-examiner agreement were 0.71 and 0.79 for
titles and abstract analyses, respectively.

Table 1 shows the results of the quality assessment
of the included studies. All studies presented, at least,
adequate quality (Appendix 2).

Among the included studies, none reported
microbiological outcomes from direct comparisons
between SPG versus SPG+SBG interventions. Five
studies reported only SPG results, while 14 studies
reported SPG+SBG. The characteristics of the included
studies are shown in Table 1.

SPG results

Table 2 reports the microbiological data regarding
the 5 SPG studies. The results from two studies®*' were
interpreted by visual analysis from graphics and in
accordance with the author’s conclusions/statements.

Conventional Polimerase Chain Reaction (PCR):
Chondros et al.® showed stability or even a decrease in
the mean levels of T. forsythia, A. actinomycetemcomitans,
P. gingivalis, T. denticola and F. nucleatum between 3
and 6 months of PMP, while P. intermedia presented
a slight (non significant) increase.
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Figure 1. Flowchart of the studies selection.

Checkerboard DNA-DNA hybridization:
Colombo et al.* showed that three months past the
PMP beginning, the levels of all target species were
maintained as stable, although the prevalence of
A. actinomycetemcomitans and F. nucleatum experienced
an increase.

Culture: Quirynem et al.*> reported significant
reductions in detection frequencies for P. gingivalis
and P. intermedia in the first months of PMP, followed
by stability over time. Rosling et al.® observed a small
decrease on the total viable counts (TVC) between
PMP baseline (15 x 10°) and PMP-36-month (12 x 10°)
examination. Nevertheless, there was a significant
reduction in the number of patients positive for
P. gingivalis and A. actinomycetemcomitans, and a
stability of those values for P. intermedia. Finally,
in the study by Westfelt et al.?* the mean TVC (10°)
were reduced between PMP baseline (20.1 + 22 x 10°)
and 36-month (5.4 £ 11.9 x 10°) examinations, and
a decrease in the mean percentage of P. gingivalis
(14.7 £254 t0 0.4 £ 0.3); and P. intermedia (9.6 £ 11.6 to
3.5+ 5.0) was also observed. Moreover, the number
of patients positive for A. actinomycetemcomitans
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and P. intermedia was relatively stable over time,
whereas a decrease was observed for P. gingivalis
(4 patients to 1).

SPG + SBG results

The microbiological results of the 14 SPG+SBG
studies are also presented in Table 2. Among these
studies, only four reported the microbiological
outcomes by numeric results on tables.?>*"2

Real-time PCR: Kolbe et al ¥ showed a non-significant
trend to decrease the quantities (amounts: log,,+ SEM)
of P. gingivalis (1.6 £ 1.4 to 1.0 + 1.4) and T. forsythia
(4.9 £ 3.6 to 4.7 £ 3.8) from PMP baseline to 6 months,
respectively, and stability for A. actinomycetemcomitans
(2.7 £31 to 2.7 £ 2.5). There were no differences over
time in the percentage of sites harboring T. forsythia and
A. actinomycetemcomitans, whereas a significant decrease
in the frequency of P. gingivalis was observed. In the
same way, Miiller et al.® reported an overall stability on
microbiological outcomes since the number of positive
sites with counts at > 1,000 and > 100,000 cells/ml were
not significantly different before and after 12 months
of PMP, for any of the target microorganisms.



Angst PDM, Stadler AF, Oppermann RV, Gomes SC.

|oAIBUL OW
9 40 |HO pup Buiysijod pidns

snid (seHs ww G = Qdd ‘+d4049)
fuswepuqap |pAIBuibgng

uonozipughy
YNQ-VNQ pirogiedpsyn

Sayis |pISAW ||\ {sBH_IND)

ainynD
(ww G < Qdd) tupiponb [oAIBLUL
mol uad ayis ysedes(g ow ¢ 4o |HO sn|d Buipds pudng
!(,G ) stutod Jadod 7

ainj|nD) ‘jupiponb
Jad ayis jsedes(] !(,0€)
sjuiod Jadod wnipsw 7

[oABUL OW € 1D |HO

ainyn?) !(edAt yiooy/sayis
|[owixoiddo ysedesp ¢)
tuniponb yybu Aipjjixow
Sy} Ul yies} pajool-Iinw
pup -ojBuIS /(0 1)
sjuiod Jadod wnipaw 4

ow g puo -g ‘-|
0 |HO sn|d ysesy ||o jo Buiysijog

uoyozipughy
VYNJ-VYNQ pipogiexpsys
‘(ww G = qdd) saks
isadesp (| ‘sepeund Asdnig)

|oAIB}UL OW
€ 40 |HO sn|d sixojAydoud nidng

(Y @#uaq|-oso1w) YOd
‘juniponb Jad syis jsedesQ

!(,07) tuiod sedod OG#

|[oAIBJUL OW
€ 40 |HO sn|d Buiubsd pidng

pjop |P2160[0IqOIIIN uonUSAIBIUI dNd

|[HO sn|d uoypjuswinisul
[oAIBuIBgns puo -pidng

(petoauy Aisnoinaud)

sijuoponiad J1UoIYD> PedUDAPD
/8IDIBPOIN dINd Ul pajjous
(si02A 09 8Bp ubsw ‘siexows

15 SRR ) SEMPR ] £

SeIPNIs ©FS+9OdS

dnoib o ul gys {(owg
Buunp syeem z Aians)
|IHO sn|d Buipds pudng

Adpiay} |oAiBuIBgns
|ouoisssjoid o

IHO snid
(196 XHD yim Buisuu
puD dyS) uondsjuIsip
yinow-||n} abojs-suy

|[HO sn|d (suoissas Apjaam
9 O ) dyS yinow-|ng

(Ww ¥ = gdd sexs)
Buiupbsd pidng snid 4yg

aspasip |pjuopouad

pedupApY *(sipeh GO—Of
'SIoqOWs ¢) S|PNPIAIPUL 7 |

(petoaiy Aisnoinaud)

MWOGm__U _O«CO*uO_\_GQ *UOUCO>_U<
dWd Ut pajjoiua sjonpIAIpUl 0Z

syiuopoued

913A3S-0}-81DIBPOIN "S|ONPIAIPUL @ |

siyuopouad J1uocIyd pajoalun
‘(si0oh GF ¢y 9B upsw ‘siedows
G ‘ss|ows} G |) s|pnpiaipul Gz

(patoaut Aisnoinaud)

siiuopouiad J1uoIyD) JWd Ul pajjolus
(si0eh 7°¢ F 970G @bp upaw
‘sieows ¢ ‘se|owa} /) S|PNPIAIPUL 7 |

SaIpnis 5HdS

uoljuaAIBlUl Bul|esog

a|dwpg

anuyuo?)

uo ow m n_En_
pooD 2800 '[P 4o uaibog
dnoib o
‘ow 9¢ ‘| DY
uo () App :dWd
ajonbapy 72866 L '[P 12 HOHSSM

dnoib O ‘ow 9¢
1D yinow-ydg

uo () Aop :dWd

ajonbapy 52661 '[P 42 Buijsoy

dnoib >
‘ow 9¢ -1 DY

uo ow ¢ ‘4\Nd

pooO 22500 [P +o waukiny
dnoib >
fow 911y

uo ow ¢ dNd

ajonbapy 12500 '[P 42 oquiojo)

dnoub s|buig ‘ow ¢
1D wip-g|Buig

uo ow ¢ 4Nd

RO 0z600¢ ‘[P 8 seIpuoys
dnoib >

‘ow 9 | DY

uBisap Apnig AyjonD Apnig

‘Salpnis T@UD_UC_ 9y} Jjo mUImCG,GO..OLU °L {|9nL

5

Braz. Oral Res. 2017;31:e33



Microbiological outcomes from different periodontal maintenance interventions: a systematic review

uonozipughy
VYNQA-YNQ pirogqiepsys
‘dnoub uad juniponb-mol
Jad (syexpod jusdplpp-uou
isedesp +d(O4g) seHs
!(,0€) stuiod sedod

¥Dd dwi-|oay

(+d0Og pup ww G<dd)
alis auQ ‘(,0€)
juiod uadod |

uonozipughy wYNQ-yNd
ﬁ\_OOQ\_wv_Uwr_U .\mmtm _UUUDQ
-0ISaW ||/ ‘SOHaIND Aednig)

@du@dsaoNjouNWW|
(Wwy =YD 'WwW G < ddd)
says g /(,01) stuiod
siedod suy ¢

xa|dyjnw
¥Dd pup YD ‘(Ww 9 =
Add) tupiponb Jed syis
isedea(] ‘sapaind ajuslg

uoypzipughy YNd-YNQ
pJoogue¥23YY) {sals [022Nq
-o1saW ||y ‘saya.ind Aednic)

40d ‘(+7vD
'+d0Og ‘Ww 9 = ddd)
ytes} snobBojowoy Jojow
-uou g /(,01) stutod sedoy

[oABUL OW € 1D |HO
puo Bujuoa|d pudns snid 43S

juswjutoddo
Ow g 40 (s341s WWG < (dd)
4yS snid (ow 9 jun Aysuow
pup ow | Buunp sAkop-G | Aieas)
|HO pup sixpjAydoud nidng

[DAIBIUL OW € 1D 4D [HO
pup (4yS) Burjpds edupusjuIpyy

_U>\_®+C_ ow ¢

10 4yS snid |HO pup sixpjAydouy

HOE__OWOQ O} TOLOQEOU ww N
= VD Yhm sayis) sjuswipuioddo
OCLw_. _UCO .N_. 10 n_w_m mD_Q
(ow yz pup gL ‘7L ‘6’9 '€)

+C®E®UIQ®T oidns r_.SOC\T__DH_

[DAIBJUL OW € JD
|HO sn|d Buljpds edupusuIOW
|oyuopouad yinow-||ng

[DAIBJUL OW € D
(ww9 = Qdd sews) uoyodijddo
JewAhjod ogeop|d snid Adpisyy
|ojuopouiad aapoddns ipjnbey

IHO pup Buiupapd
oidns yynow ||ny snid
(syexppod onpisal +dO4g)
UoIDJUBWNIISUI B1IND
pUD J8|DDS DIUOSSDIN
10 48sD| OYAIT

(uoissas |) 4yS ysnow-||ny
pup |04u0d pidng

IHO snid
(uorssas |) 43S yunouw-|jng

(owg seyp) yuswaplLgep
doyjj usdo ypum juswipaly
[02164ns snid 4ys

IHO

sn|d (yupiponb Jad) Buijpds

[oAIBuibgns puo -pidng

(tuniponb
Jad uoIssas auo) JyS

(Ww9=Qdd seus)
JswA|jod ogedp|d jo
uoyodiddo pup 4ys snid
|od4uod pidns yinow-||ny

(payoauy Ajsnorraid) syyuopousd uo ow9 dd

S1UoIYD) YN Ul pajjoius (sipeh 7 /G
abp ubaw ‘siows ||o
‘ss|pwia} €) s|PNpIAIpUL G | sdnoub yjog ‘ow 7|

‘1D yinow-yijdg

syiuopouad d1uoiy?) uo 0 App g
(s109k /71| F 2G8Y
86D ubsw ‘siezows-uou
dnoib 5 ‘ow 9

‘sa|pwa} 7| ) s|pnpiaipul zz ‘1 ynou-pdg

(petpaly Asnoiaaud)
siuopouad dluoIyD) dNd Ul pejjoius
(sdnoub ‘sipeh g F ¢ 960 ubew
‘s9|pWd} % | ‘g = U ‘Ysnuqujoo}
patamod :| pup ‘sisk g F /i
8bp upaw ‘sejpws} %z ‘Gz = U
‘YsnIqUIOO} [oNUDW D)) SIPNPIAIPUL Qi

uo ow ¢ dWd

sdnoub yiog
‘ow 9 /| DY

uo ow ¢ :dWd
(petoauy Aisnoinaud) siyuopouied

aAI1ssa1BBD a1aAss pazipiauss)
‘(p|o si0ah Gg o} dn) s|pnpiAlpul €| dnoub s|buig ‘owg |
1D wip-9|Buig

(B4 pup py Aq uondsul |PAIBUIBGNS) uo owg ‘dWd
siiuopoLiad J1UoIYD 818A8S-0}
AR A (e
| 1 8) S[PNpApuUL /| ‘owpz [y
uo ow ¢ :dWd

syuopouad d1uouyD
‘(sibeh | | ¥ gy abo
ubsw ‘ssjowey OZ) sjonpialpur zg  dnoib ajbuig fow 7|

1D wup-g|buig

ow g1 otg ‘diNd

siyjuoponied
JIUOIYD padupApY ‘(sipeh 7'z | F
69y 8bD upbaw) sjPNpIAIpUI G | dnoib >

‘ow y7 1Dy

pooo

RESS)

pooo

RESS)

pooo

pooS)

pooo

eeC 10C '[P 8 8PQ-uyos

1z LOC '[P 42 39|

21007 "o o @aloyop

o661 |0 e Aejjosung

1£500¢ P o Sqwyg

2000 [P o 1uibnD

52800¢ [P 428 l]|BHOD

uoupNUIUOY)

Braz. Oral Res. 2017;31:e33



Angst PDM, Stadler AF, Oppermann RV, Gomes SC.

“dnoub ysey :dnoub | ‘jusweplgep |pAlBuiBoidns

YHm pauiquiod pawiopad uoyuaniaiul Bulupid joous pupb Buljpds [pAIBuIBgns :5gG+9dS {|o4uod [palbuiboidns :54g ‘Buiupd joous pup Buljods :gyg ‘|ouy [0o1UID paziwopupl 1] DY ‘yidep
Buiqoud |pjuopouad :qdd ‘espyd esupusiuipw [pjuopouad g4 ‘sijpalbuib souowoidydiog By ‘uolobal uibyd aspiawAjod 1yDd ‘suondniisul auslBAY |DIO {HO {|PUY [DDIUI|D PAZIWOPUDI-UOU
1] DY-UoU ‘Yjuow Oy /|pu} [DIIUID 1] D) fBUIPIXSYIO|YD XHD ‘SSO| JusWYIDHD 021Ul Ty ‘dnoib joiuod :dnoib o) ‘Buiqoid uo Buipss|q :dOg ‘subjiwodwaedAwoulon Jappoqrobaibby by

uo ow m n_En_
(owg (petoauy Ajsnoinaud)
uoLEZIPHGAY YNJ-YNG |oABJUL OW € D is41 ay4 ur Apeem) |oio siuopouad J1uoIyD) gwd Ul
pinoguey28y?) seyis [022Nq : : : -+ ’ : I~ : pooo)
B Buipos edubusiuibw |PAIBUIBANS  |HO pup |pAowal anbojd pajjoiue (sioeh | F gG obp
o1soul ||y {594R1n3 492019 01dns puD (SUOISSaS ) dYG  UDBW ‘Se|pWa} /) S|PNPIAIPUL Q|
’ B dnoib sjbuig ‘ow 7|
1D wup-gjbuig
(petoauy Ajsnoiaeud) siyuopoued uo 0 Abp :gd
uoyozipughy YNQ-vNd |PAISjUl OWQ-E D |HO pup IHO pup Buiysijod SlUCIYD) dING HUBIsfIp Yim | Ty
piooguaxday)) ‘seys (0dng  Buiysijod snjd uonpjuswinisul sn|d uoypjusWNIsUL snoineid o ul pejjolus (si0sh ajpnbepy
-0I1saW ||y ‘sapaind Asdnio) |oAIBuUIBgns pup -pidng [oAIBUIBgNs pup -pidng 0L F/G ebo ubsw ‘sisyows g dnoub edupusjuiDy
‘se|owiay OE) S|PNPIAIPUL ZO ‘ow 9¢ ‘| DY-UON
(patoauy Ajsnoiasud)
o1dodsoudiw play op siuopoLIad PedUDAPD-0}-940I8POIN
pup ainyn7) ‘sayis (Josoul dWd Ut psjjoius (sdnoub ‘sinek uo 0 Aop :diNg
sjuswiuioddp ow 7z | puo -9 [HO snid
|DJUBD Y3| JaMO|) |DIING £'y¢ 9bp upsw ‘se|pws} Y |
10 juswapugap [oAlBuIbgns juswepugep |paIbuibgns g , aipnbapy
-OJsIp pup (IDjow | 4ybu 0z=U ‘ysniqyjoo} pasemod
pup (ow ¢ AieAs ip) |HO jo uoisses Buoj-inoy | . , !
Aip|jixow) |p22Ng-olsay ;] pup ‘sinah z° 4z 9bo upsw
(,o) stutod uadod suly ¢ ‘se|pwia} | ‘0g=U ‘ysniqyioo} sdnoib yiog ‘ow
[onuoW D) s|pNpIAIpUL O Cl 1D PeYdHonW
uo ow ¢ :4\d
(ussig) ugAS) ¥Dd |oAIB}UI [HO sn|d syuniponb josuod (Pa10844 Ajsnoine.d) sspasip
, |oJUOpOLIR] dINd Ul pajjoius
awilj-|oay ‘ayis jsadssp owg 1o |HO sn(d saps < dd Z 0 seiis wwiy < Qdd (51084 ¢-gG 0B UDBW ‘SiOWS pooo)
!(,0|) 4urod sednd | ||o Ul juswapLgap |pAIBulBgng [|o Ul d¥S D1uossouy|n i 589 i 6l dnoib [o4uo)) fow z|
mm_OEwu_ QNV S|PNPIAIpUl OG \._.U r_,PDOrc.,F__Qm
uo () Aop :dNd
uonozIpUGAY YNG oAIBIUI OWE J0 [HO SN - (+dOg snjd ww (petoauy Ajsnoinaud) suyuopoued
, " G=(dd SoHs) tuswepuLgep JIUOJYD PEDUDAPD-0}-94DIBPOIN
-YNQ pioogiaxyday)) ‘seps  (+dO4g sn|d ww G=qdd seus) onBUIBGNS SapaInd pup  “(si0ak ; T 6 ) poog
, 1Bul F Gy obp upbsw ‘siedows dnouB
sedaep  ‘suiod sedod g fuswapLgep jobuibgng | 19 OUwM_Eoqu-onmu ‘sa|pwa. s|pNpIAIpUL P2
| ! Id G 's3|owiay Z |) S|onpIAlpul 6 | ‘owy | ‘10Y
uo ( Aop :
(petoaut Ajsnoiaeud) E
o1dodsoudiw pjay }op |pAIBjuUlL oW € 4o ysiusiBAy |pjusp isiusibAy |pjusp o syiuopouiad d1uoIyD) g U! aionbo
[oHuBIeyI(q ‘seHs ysedasp 9 o Aq sixnjAydoud |pjuopousy Aq sixpjAydoud |pjuopousy psjjoJu (sipeh G| F GG 8bp dnoub 5 H PV
UDAW ‘S3|DWS} () S|PNPIAIPUL /1 ‘owgy ‘1Y

6000 [0 40 dint4-zouauy

£800C [ +° S9|3L

9c686 1 "0 40 Apunpy

gz LOC '[P 18 490w

5¢900¢ '[P 8 [0

,e686 1 |0 ¥ usppbysi

uolpNULUOD

7

Braz. Oral Res. 2017;31:e33



Microbiological outcomes from different periodontal maintenance interventions: a systematic review

(reve ow gl ‘yleve

‘ow 6 ‘(g)ez'e ow 9 {(g)eT e row g iwnypapnu Y {(0)0Z'E oW | (0)0Z'E oW 6 {(L)0r"E oW 9 !(G)0T ¥ 10w g Dipauwlsiul g {(Z) /7€ oW T |

(2)zz e row 6 () Lz e 0w 9 {(y)£9"€ ow ¢ sypabulb g 1(0)0g e oW 71 *(0)0€E oW 6 (0)0E"E oW 9 /(Z)0L'E “OW € 1SUDHWODWSRIAWOUND Ty
‘[61 = u] (puspnq jo saidUaNbaly) san|DA DLBODY UDSW SO Passaidxe P

,/dnoib | sy} ur swiy Jero peanpau Ajupdyiubis aiem sexe|dwod abunio pup usalb sy ul saads spaseym ‘dnoib 7 ul swil Jaro suoydNpal jupdHiubis pamoys

x8|dwod usaib ayy ut seads 4ojnoiind u) AjAydadsal ‘sdnoib o) pup | ayt ul swily uaao Ajjupdyiubis pabupyd seidads 19Biby (1 JO @ PUD O} 4O €| JO SIUNOD UDB,
dnoub ysey 1] ‘dnoub jouuod D) "ww G = gdd seus Buipiobau ysnl synsay “(;0 | X) S)UNOD ubsw sp passaidxe PO
SSIPMS OFS + OdS

(206 FGgowoe(zl) 9 LL F 96 :0ApQ opawdiul g !(1) €0 F +°0 OW9E !(¥) ¥'GZ F £ 7| 0 Aeq sioabuib ¢ !(y)
9'8 F Q' F oW 9L !(G) Z'L F 9°0 :0 ApQ :subjwodwaediwoundp y iz | = u] (stusipd aaisod Jequinu) seidads [pUBIODQ 4O 9 UDBW SD passaldxe pyPQ

6Ll F PG owoe !0°gZ F 10T 0 Ae@ (01 X DAL) SHUNOD 8|gPIA [0jOf UDBW SO passaldxe Dy

(91)g :ow 9 (6 1) 0 Ap@ :o1pawisiul 4 !()z 0w 9¢ !(6)/ 0 AbQ :sipAIBUIB ¢
(1) 10 :ow 9¢€ (G) "0 :0 AoQ :supgwodwsedAwouldD Yy :[0Z = U] (sjuenod eatisod Jequinu) sajdwps aAlisod Ul DLIBIID JO 9 UPBW SO passaidxe bipQg

0L X T :OW 9L 501 X G 0 AoQ (50 X DAL) SHNOD B|qPIA [PJO} SD passaidxe pyoQg
,'SUOHDLIDA {2NPOJd-Iiul SO |[@M SD -DAUL ID|IWIS Yim 9|qoindwiod alem saBubyd syt Y ayi 1o,

. (uononpas Boj €0
D YHm oy juswinaiy |[pws) dnoif ogedn|d syy Joj pabupydun Alpau pauibwal (**7) YS PUNOJD s81ads 1GOISDUD SD ||9M SD D100 JO Jaquinu 8y ,

L YN ‘OL S oW 9 ie | YW ‘L L (YS fOW € iDIpawIBiUl 4 e YW ‘T HYS oW 9 ‘e YW ‘E S row ¢ isipabulb g

"Yio9} pajoo-IynW YW ‘Yiesl
pajoos-a|Buls :yG 'se1ads D1qOJsDUD PUD DIOIBD JO} [W/N4D) JO Jequinu 0404 Ul s8Bupyd upaw pup ‘[9| = u] Aduanbaly uoydsjep sp passaidxe pyoQg

. 'S|oA9| paiamo] b saidads dlusboyind sy desy of papaau 81D sjisiA @dubusjuIDW dipolad Jpy 8§PJIPUI SHNSa 9say},

, SON|DA 3UI8SD] YHMm painduwiod Usym oW |0 S|9AS| Jomo| pajuasald [|us
sa1Dads |piaAss YBNoyD gyS 18yp owg Jsiiy ayy Buunp pauind20 swsiupbiooudiw sy jo Ajuolow ayy Jo sjeas| puo sdus|paaid ul seBupyd Bupjuys jsow sy,

:.TOUDU@; >_TmV_LDE 2loMm w_®>m_ .:mrI Q®>®>>O£ \mucw_0>®._Q ul memLumU Jme_UOrr_ o} _Um\SOLm O:®_~O>®LQ_ +O mw_Ume:

,/Adpiay-jsod ow ¢ o sen|oa sulesDq O} pespa.dul Adusanbaly sii ‘Bl JBAO SJUNOD Ul Ajjupdiyiubls pednpal
sa10ads JsD| SIy} YBNOY)|y "SUDHWOIWS82AWOUKID "y PUD DIYIASIOf | ‘sijoalBulb 4 10} paAISsqO 81eMm S|aAs| pupb @dus|pAaald ay} ul suoydnpal juodyubig,

“(s]]182 60 | X) 4uNOD sjeAs| UPBW pup (%) Aduanbai} uoldeiep UDBW SD passaidxe PPQJ

»1Add YHm juswipaly sayp owg 4o “ds nboydoifooudor) pup susposod “J (') Jo suondnpal juodyiubis Ajpousypls
SUoM SJUSWIIDAI} OM} B} USAMIS] SedUBIBlIp Ajuo By *(***) ‘wnypajanu 3 ‘DjodKuUSpP °| [jO |9AS] UDBW] Ul sUODNPaJ JUDDHIUBIS Ul Paj|Nsal sjuswibal) yiog,

‘dnoub [ouuod ayy ul suosupdwod dnoub-piul BuipipBai papodal SDM UOHDWIOUI ON| "S[9AS| [DUBJODG UPBW SO passaidxe Do

salpnis 543

mw:uﬁ;m m_.i +O mt_OLJSO mrI >Q T®+O+m SO wmc:uci m_QOv_LOCLwL 10 w.::wm‘_ _OU_UO_O_QOLU_E

SNuUUoD

52800¢ '[P 42 1||3H0D

2800¢ '[P 12 uaibog

2866 L [P 9 HPHSOM

ezl 661 "D 40 Buljsoy

225002 °|o +o waukin®d

12G00C '[P 8 0quojo5

0z600¢ '[P 8 soipuoys

Apnig

'S3IPNIS pspn|dul 8y} 4O SBWODINO _OU_EO_O_QOLU_E *C dl9nL

Braz. Oral Res. 2017;31:e33



Angst PDM, Stadler AF, Oppermann RV, Gomes SC.

, SIUSWIIDaI} Y40q IO} PEAIBSO SDM puUNOgas D ‘ow
21 0+ 9 wold ((800°0 = d) dnoub 3 sy} 40} peAsIydD AJUO SDM OW § O} BUI|BSDY WO} SUDHWODWSRIAWOUHID *y/ jO 8dug|pAsid Ul uoydNnpal juddiubis,

, JuDdIUBIS Jou SOM OW g | PUD -9 O} 8uUIjesDg WO} uoudNpal ay} ‘dnoib ) sy}
u| ‘ow g | o papsjep jou som usboyipd syt pup (|00 = d) dnoib | syt uiysm ow 9 o} suijesog wout Apupdiiubis paspaidep pIyiAsio) || jo edus|pAsId,

4 SijpaiBuib g paioquoy dnoub | ayy ut yusynd suo
spasaym ‘dnoib O sy ul paydIpRIa Aj|D4oy SOM SIpAIBUIB 4 ‘oW Z | W (9100 = d) ow g | O} duljaspqg Wwoly paaasqo som uoydnpal jupdiubis o ‘dnolb
1 3y uiyhm pup ‘(6£0°0 = d 4set /90’0 = d :|o4u0d) owg o} Buljasnq woly Ajjupdyiubis paspaidep sijpalbulb g o edus|paid By} ‘sfuswiDal Yioq Jo4,

, HUDDHIUBIS JOou SOM OW Z | PUD -9 UdaM{a] UOKINPaI 8y} sDaIaym ‘Jupdyiubis
0} 8S0|2 SOM OW Z | PUD - O} auljesng wouj dnolb | ayj Jo} SJUNOD [DLBIDG Ul UOKINPaS BY] “JUDdKIUBIS JOU SDM OW g | PUD OW ¢ Usamjeq uoldNpal
sy} spateym ‘(€00°0 = d) ow Z| of pup (80Q°0 = d) Ow 9 O} BUIESDY WOI} PAAISSFO SDM SHUNOD |DLIRIIDG Ul uoKdNpal Jupdyubis b ‘dnoib O sy} uj,

,'SiuSWYDa1} OM} By} 4o} sjulod Sl JUSISHIP {0 PSPIODal BJ3M SJUNOD |DLIBIODA JO SaN|PA 3|qpipdwoy) “Jupdiiublis jou som sdnolb usamiaq aduaIBYIP aY |
(50°0 = d) dnoub | syt 4o} @duaIayIp Bulpepiog b pup (70O 0 = d) dnoib 7 syt 4o swit Ag @dualalip JUDDKIUBIS ||DISAC UD PaMOyS S8I0DS [DLIBIIDG [DIO] ,

*dnoub ysey 1] ‘dnoub josu0d 1) “spusipd SAIISOd JO JaqUINU PUD $BI0DS DLIBIIDG 04O} SD passaldxe pipQg
(%€9°€9) '€ F L7 10W 9 {(%E9°€9) 8°C F £'G 0W € !(%81'89) 9€ F &%

10 ApQ :o1yHASIOf 7| (%G GE) L F 07L OW 9 [(%6°TG) L F GTL 0w € [(%88G) ¥ L F 97| 10 A sijoabuIB g {(%/'¥9) G F £°T 10W 9 (%L LY)
I'CF 9| 0oWeg (%l /y) 'S F £ T :0Anq :subjwodwajadiwoundn y :seyis aAlsod o sbojusdiad pup (35 F °Bo|) junowo so pessaidxe o

, proiqosdiw [paibuibgns ayj jo uonisodwod sy uo |paowas enbojd [PAIBuIBDIdNS jo aye syt som Buipuy Jolbw ay],
L Sio8lgns jsow 1oy paspaidep A|pesupw Spm DjodKUBP 1| Pup ‘sipalbulb g ‘DiyiAsio) || ‘saidads xa|dwod paJ ay4 jo edus|pAaid,
. $dnoib yjoq ur @dus|pAaid Ul paspaudul subjwodwepedAwoundn "y AjuQ "sdnoib Buiysniq yjoq 1of @due|pARId Ul PedNPal BJ8M PAUILDXS DXD} ||,

,’OW § O} BUIESDY WO} SJUNOD |DJO} Ul sDaJI8p D pamoys sdnoub yioq ul spalqns jo Aiolow ay) "dnoib g ayj 1o} sjunod [paIbuibgns
u1 @spaudap jupdiiubis o pup ysniq pnupw syt Buisn spslgns syt ul se|dwins enbojd [PAIBUIBgNS (***) 40} SJUNOD |DJO} Ul 9sDaIDP JupdlIUbBIS D som alay] ,

‘Buiysniq paiemod :g ‘Buiysniqg jpnupw ) *(9) siusnpd eAlsod o Jequinu upaw {(;() | X) SUNOD 4O} UDBW SO passaldxe by
(€0°0F¥1°0) 0207890 0wz ‘(20°0FS0°0) £0°0F£0°0 0w (20°0F#0°0) SO'0F60°0 OW9 (£ ['0FE0°0) 90°0F80 0 ‘owg sijoabuib 4
(20'0F£0°0) 90°0F ¥ 1°0 *oWg | “(20°0FS0°0) ¥0'0F£0"0 0W4 *(€0°0F80°0) ¥ 1'0F£Z 0 “OW9 !(€0°0FZ1'0) 90'0F8 1 0 :OWE :SUDHLIOIWSISIAWIOUHID 'y
‘(seys @alisod jo uoipodoud upaw) sjeAs| upaW so passaidxe pipQg

, peisisiad Jo passauddns Ajupiodwiay som supywodwWwaeAWwoudD
'y ‘sjuenod Buiuibwes sy} uj “pouad Apnjs owyz 8y Jero pessesddns som supjiwodwsedAwouon v ‘jusypd dnoib-7 | pup sjusyod dnoib-) G uj,

, DIpawlsul § puo ‘-dss pwauoday) ‘pIyiAsiof || jo edus|pasid sy} Buiuieduod dnoub ) pup | usamjeq punoy siem sedusIyIp updlIubIs O,
,/pouad Apnis ayi Jao spusiod dnoib o) pup | usamiaq punoj asem sipAIBUIB g Jo sa1DuaNnbal) UoIDaLEP Ul S9DUBIAYIP [DUOHIPPD O,

. pored Apnys auyue ayy JeAo paisisibas som susboyind Jo uoypdIpoIe Wiel-Buo| ou subjwodWSRIAWOULID
"V 40 uoydedxa ayt yppp sueboyynd |pjuopouiad passasso jo Ajuolpw ayy jo edus|pAsId By} UOC @dUBN|UI pajiwI| P Ajuo poy seidpiay; yiog,

dnoub jsay} 1] ‘dnoub |ouuod :7) *paziuojod sjuanpd Jo 9 so passaidxe pipQg

/8wl Jo spouad pabuojoud io} seneds papajes ui sespaidep Adoisyy jsod |ouiul syt Buluipuipw ul juppodwi 8q o} painaddo Bulpds eduUDUBUIDW ‘SNY| “S[OAl|
juswypal-aid ypm paiodwod usym owyg | 4o Ajupdiubis pednpai |us a1em saidads asayy YBnoyyp ¢ys isod owig ysily syt Buunp paund0 uoydnpas punojoid ysow,

.’ Add Ul @spaidep ay} pajs|piod saidads asay; jo uoipodold ul suldep ay| “espaJdep O}
panuyuod suoipodoid spasaym Adoisyy ysod owg | pup -4 4o 8spaidul {ybijs B pamoys pub owg |yun edus|paaid Ul paulRep [s)palbulb g pup piyiAsio; ],

", 0wz | 1o paspaidap Ajpupdiiubis som pasudwod siypabulb g ‘piyiAsio) | oy} junod aqoid YN |0t 8y4 jo uolpodoud,,
", Apupdiiubis paspaidep sipabuib g ‘DiyiAsio} o] @dus|pAsd pup s|eAg),
",OWZ | PUD -4 D S|9AS| JOMO| 853U} {0 PUIDWISI PUD }ISIA OWQ 3y} 0} dn §|2A8| puUD 8dud|pABId Ul PESDaID8p DJOdKUSBP:| PUD DIyAsIof 7| ‘sipaiBulb 4,

'sjunod aqoud YN JO % UPaW pup ‘S|oAs| pup ddus|pAaid s passaidxe pyo(

eeC LOC '[P 8 9|pQ-uyoly

1z LOC '[P 18 2q|0}y

21007 "| o @aloyoy

02661 |0 4o Asjjosung

1£500¢ '[P 5 Suyg

0c0002 ‘[P o 1uibn)

uonpNUIUOD)

9

Braz. Oral Res. 2017;31:e33



Microbiological outcomes from different periodontal maintenance interventions: a systematic review

“juswepugap |pAIBuiBoidns yim pauiquiod pawopad uoiuaaisiul Bulupid yoos pup Buipds |pAIBuIBgns :9gS+9dS {|o4u0d |paiBuiboidns :6¢g ‘Bulupid joos pup Buijpds
:d¥S ‘yidep Buiqoud |pjuopouiad :qdd ‘Adoiayl o1upukpojoyd 1| Qd ‘Sytuow :ow BuIpIXayio|yd iXHD ‘Hun Buiuioj-Auo|od 4D ‘WnpePNU WNLSIdDGOSN (WND8INU 3 ‘DIYIASIO) Djj@IauuD]
:DIYiAsI04 *| ‘DjodRUBP PWaUOdal| DJOJHUSP | {DIPBWLIBIUI D||3j0ABIJ :DIpaWLBiUl o ‘sijoaibulb souowolAydiog :sipaBuib g ‘supjwodwapedAwouldp 194dpqupbaibby subjwodwsiedAwoundn v

8wl jo pouad pabuojoid b 1o} pjoIqodIW B|qHPAWOD JSOY D ysi|gpise o} 8|qp som pakojdwae Adoiay] ,

, slequinu semo| Ajuodyiubis
ul 4nq sayis Jamay Ajjundyiubis 1o Ajuo jou punoy som sipaIbuIb g "paspaidep Ajjupdyiubis aiem saidads G seidads yset ayi o stunod ybiy Buiiqiyxe
SHS JO 9 S} Ul UOLDNPAI D O} 8IOW {Nq ‘(PZIUO|OD SHS JO %) 8dus|pAaId Ul 8sDBId8P D O Und Ul 8NP SDM PAAISSCO SJUNOD UDSW Ul UoldNPal,

,/OWOQ pUD -g UsaMaq BUI[IBP Of PANUILUOD NC OWE JO PISDIIDBP BIOM SUDJIWOIWSISIAWOULID 2000 '|P 1o aink4-zauawiy
"V O SIUNOD UDB "DIY}AsIof | pup sijoaiBulb 4 1oy ‘esoyd Bulubs|d |puolssajoid 8y} Jo uona|dwod Jayp AjajpIpawWwl ‘owg o USaS Som daye Jolow ay],

1A Buliojluow owg 8y} Jayp |04ju0d anbojd psuwuopad-}jas o} pauinial spalgns ayy ybnoyt usae aspaidep
O} paNuIUOD puD omo;a Buiuoa|o |puoissajoid ayj jo uoys|dWOoD JBYD PasPaIIBP (Of/FE) s812ads [DNPIAIPUL JO SJUNOD UDSW PUD SJUNOD |DJO} UDSIA,

"(c01 X) slunod sadads [oNPIAIPUI PUD |0JO} UDBW SD Passaidxa Do
,SiUNod aqoud N |04} 8y Aq paunspaw so wiyolq [pAIBuUIBgNS 4O sspw PO} By} Ul suoldNpal JupdyIubIs Ajpoysipis pamoys sdnoub [odiuld yiog,
0L X 607 :0W 9¢€ ‘c0 X £ £E :0 ApQ (0| X) stunod |pjoy upsw so psessaidxe Djpq
. Pored Apnis yjuow-z | ayy 1o} snypjs [od1uld pajepind snipjs d16ojoiqosdiw ‘dnoub jusyod siyy oy,
% L°EE W - %L 0E D OWZ| ‘%8 L9 W - %6'€9 D 10 AbQ :pHaPDg diqoispup 9ipbiqO 9e686 1 [P 40 ANy

!dnoub seupa|d Yoo} Aipjod 1y ‘dnoub susibAy |pio [pUOKUBAUOD 1) "N4D) [P0} By} 4O BO| sp passaidxe pypQ

£800¢C [ 12 S9|3L

,dnoub jouuod 8y} ur omy o} paipdwod ‘jwi/s|[@d OOO'Q0 | < PeulPuod sjdwns ou puo ‘dnoib |osuod
8y} 0} paipdwod §s8 8y} Ul JIOMO| SOM |Wi/S|[82 000 | < SUDHWOIWS@IAWOUHID Y/ JO SJUNOD Yhm sajis Jo Aduanbau) ey} uoypUILLDXS [DUlf 8y} 4D J8ABMO
‘Syuow 7 | Jeyo pup aiojeq juatayip Ajjupdiiubis jou atem |wi/s|[@2 000'00 L < PUP Q0Q’ | < P swsiubBiooidiw paipnys 8y} Jo seiduanbaiy uoldalep 8y,

 PUD | | iDIpaWaul !/ | PUD QE :DjOdHUSBP | ‘O | PUD € :SIDAIBUIB g 4| PUD GE DIYIASIO) | {7 PUD ()| :SUDJWODWSSIAWOULID "y :oWg | gz LOC *|P 42 9]0
Q PUD { | :DIPaWIBIUI { ! /7 PUD Zi :DJOdHUSP °| ‘7| PUD /& :SijoaBulb g {G| PUD g€ DIYASIOf | ‘) PUD / iSubjwodwaedAwouydp Y i Abg
‘[0S = U] (Aleayoadsal) jw/s|j@2 000’00 L < PUP QOO L < SHINOD yim sapis alsod Jo siequinu s passaidxe pjoQ
,-sdnoib yioq ui saps pup sjusynd Jo Ajuolpw syt Ul ;)| S S[eAS| 40 PaUIDWIR) DIPBULIBIUI J ‘SUDHWODWSIRIAWOULID Y/ ‘DIYiASIO) °| ‘sioalBulb g jo @dus|paaid,,

Aeapadsal ‘947 Ge patunown sayis ayy jo ebpjusdied
Buipuodsaliod ay] 0| < StUNOD 4o xa|dWwoT) pay ay} jo sa1dads omy §SD3| §D Yiim Sayis aiow Jo suo poy dnoub-q 8y Ul [s|oNpIAIpUL JO] 989 ‘oW 7| 1y,

' DIpaWLIBjuI ¢ puo 5¢900C "IP 2 ||OD2W
SUDJWODWS}B2AWOUHID *\/ 10} PUNO} SDM 8dUBIBHIP ON "dnouB-| 8y} ul ubyt piyiAsIo) 1| pup sipAIBuIb g jo sjunod ybiy yim dnoib-q ayy ul syusypd siow
AjpuooiiuBis siem a1yt ‘uo ow 9 woiyg 'sdnoub yoq ur swy Buispaidul yum susboyind |pusdDg Jo edusjpasid Buispaidul jo uiepnd [pisusb o som aiay],

*dnoub [oluod :dnoib-g ;0| < SHINOD YuMm Sals /S|PNPIAIPUL JO (94) @dudjpaaid sp passaidxe pipQg
,AjIp21Bojoiqousiw pup Ajjpo1uld yiog stusynd O 8yt so |jam so paupj dnoub | ey ul stusynd,

,'sdnoub | pub 7 sy} Joj pLBIDD] JaYIO JO suoiodoid Byf UsaMIS] SSDUSISHIP OU 8I8M 818y | 'SUOHDUIWIDXS juanbasgns
puUD UD3A- | BY} O} SUOHDUILIDXS OWQ PUD SUI3SD] 8y} Woly pasnaudul sdnolb juswioall yioq Joj sedAjoydiow [pusng ,Jayio,, jo sebojusdiad,

, uIbBo aspaudul o) uobaq Asy ‘owg | xau syt Jof Buizi|iqoys Jayy owg |
is413 8y ybnouyy suljesnq woly paspaidep suolpodold sy *dnoib | pup 3 8yt Joj upjiwis som Apnis eyt inoyBnouyt seteyd0uids jo suoiodoud ubsw, 1c686 | ‘[P 42 UsHDBysI]

L, SuoypuUIWDXe UsaMaq Jaip Asyy pip Jou ‘sdnolb usamiaq AjjupdiIubis Jagip fou pIp SUDBW SPOJ B|HOW 4O 9%

. S|9A8] Bulj@snq paydpal JaAsu inq ‘auwilt yim Ajpybijs pasoa.oul suoiodoud sy (*+°) ‘uoyoulwDbxe J0sA-| By} 4o
Aduoys Buiddoup ‘ow ¢ tsuiy eyt Buunp tsaybiy aiem suoipodoly ‘sdnoib | pub Oy sy} usamiaq juatapip Ajupoyiubis Jou a1em s||9d p10220D Jo suoipodoud,

‘dnoub ysey 1| ‘dnoub jospuod 17 sedAjoydiow |puedDA jo uoodoid ubsw sp passaidxe pyPQ

uolPNUIUOD)

Braz. Oral Res. 2017;31:e33

10



Conventional PCR: Cortelli et al.” observed no
significant differences between PMP time-points
in the presence of target pathogens. Irrespective of
theses observations, reductions on mean bacteria
values for A. actinomycetemcomitans (3.70 to 3.30) and
P. intermedia (4.20 to 3.20), between 3 and 12 months
of PMP, respectively, were significant. Ehmke et al.*
showed that the results related to the prevalence of
A. actinomycetemcomitans and P. gingivalis presented a
general stability along PMP. However, an increase in
the frequency of P. intermedia and T. forsythia could be
observed. Interestingly, these values were somewhat
similar to those observed at pre-treatment examination.

Checkerboard DNA-DNA hybridization: studies
performed by Bogren et al.*, Haffajee et al.??,
Teles et al.¥” and Ximenez-Fyvie et al.*® showed that
the mean levels/counts (x10° SEM) of the target species
remained constant® or even decreased®>¥* during
PMP. The results from Cugini et al.** showed an overall
stability in prevalence and counts of all target bacteria,
especially for T. forsythia and P. gingivalis, with some
fluctuations between study time-points, although the
increases never reached the pre-treatment values.
Krohn-Dale et al.??, in turn, observed a significant
decrease in the total bacterial scores and number
of positive patients for the target bacteria between
PMP-day 0 and 6-month examination, followed by
stability or even a light decreasing until the end of
the study. On the other hand, there was a rebound
for A. actinomycetemcomitans at the PMP-12-month
exam. In opposition, McColl et al.*® showed a general
pattern of increase in the number of individuals or
sites (counts > 10°) positive to the target bacteria
species over PMP, with the final numbers always
greater than the pre-treatment values.

Immunofluorescence: Gunsolley etal.* showed a light
and continuing decrease in the mean levels of P. gingivalis
(0.08 £0.06 to 0.07 £ 0.03) and A. actinomycetemcomitans
(018 £ 0.06 to 0.07 £ 0.04) between PMP-3 to 9-months
examinations, respectively. At the end of the study
(12 months), the levels of P. gingivalis (0.68 = 0.20)
increased, A. actinomycetemcomitans remaining
stable (0.14 £ 0.06).

Dark field microscopy: Listgarten et al.** reported
that the mean proportions of different bacterial
morph-types were maintained stable during PMP.

Angst PDM, Stadler AF, Oppermann RV, Gomes SC.

However, the mean values for the so-called “other
bacteria morph-types” increased from PMP-day 0
and 6-month examinations to 1-year and subsequent
examinations. Finally, Murray et al.*® showed a
significant shift in the microbiota for the experimental
group that experienced high percentage of obligate
anaerobes, motile rods, and spirochetes at the beginning
of PMP. After 12 months, the microbiota showed
similarity to that described as associated to oral health
status. F. nucleatum (log) total colony-forming unit
(CFU) values were relatively unchanged from day 0 to
6-months, but had significantly decrease at 12-months.

Discussion

The present study sought to investigate subgingival
microbiological outcomes during the PMP when
supragingival biofilm control alone or its combination
with the subgingival one were delivered. Although
no randomized clinical trial aiming to answer this
question was available, the results from studies with
SPG or SPG + SBG experimental groups showed that
both interventions were able to propitiate stability
on the microbiological results over time.

There was an expressive variation in PMP baseline
definition in the studies once a clear distinction between
treatment end and PMP commencement phase were
absent in most of them. Because of that, the 90" day
after therapy was considered the PMP baseline to data
collection.t¥4 If the 90* day data was not available,
the nearest exam was considered. This was applied
to 3 out of 5 SPG studies, and in 8 out of 13 SPG+SBG
studies. Besides, most of the studies included presented
short-term evaluations of no longer than 12 months of
PMP 1t is stated that this is a short period to observe
great changes in periodontal status over time, and that
the major challenges for a breakdown or recurrence of
the disease occur later in the maintenance phase.>%¥442
Herein, microbiological findings in studies with more
than 12 months showed in general stability along
subsequent years.?23437

The methodology for microbiological identification
performed by most studies were qualitative or
semi-quantitative analyses, when it is accepted that
molecular identification and absolute quantification
are the preferred techniques.*** Irrespective, the
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overall results showed constancy of the subgingival
microbiological outcomes during PMP related to both
interventions, even thought changes in bacteria numbers
could be observed within experimental time-points.
These fluctuations were particularly observed in
the SPG+SBG studies reporting the percentage of
positive patients/sites (e.g., prevalence) by the use
of Checkerboard DNA-DNA hybridization®33
or a non-quantitative method (dark field microscopy*
and conventional PCR™). Interestingly some of
the fluctuations observed indicated eradication of
some bacterial type. However, as it is known that
the eradication of oral pathogens residents is not
possible and even an undesirable goal,"* this so called
eradication should be interpreted with caution. The
absence or disappearance of bacterial specie might
be related to limitations of the methods.****

The main limitation of the preset study is that
it was not possible to perform a statistical analysis.
Results reported only graphically and differences
between studies methods, such as different periods
of evaluation and the microbiological method applied,
made the meta-analyses impossible. However, the
pattern of microbiological response was very consistent
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Appendix 1 - A. Electronic search strategy for MEDLINE database and number of found studies.

Strategie

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10

#11

#12

#13

#14

#15

#16

#17

#18

#19

#20

#21

#22

#23

#24

Total

MesH terms and combinations

Randomized clinical Trial AND supportive periodontal care

Randomized clinical trial AND periodontal maintenance

Randomized clinical trial AND supportive periodontal care AND microbiology
Randomized clinical trial AND periodontal maintenance AND microbiology
Randomized controlled trial AND supportive periodontal care

Randomized controlled trial AND periodontal maintenance

Randomized controlled trial AND supportive periodontal care AND microbiology
Randomized controlled trial AND periodontal maintenance AND microbiology
Clinical trial AND supportive periodontal care

Clinical trial AND periodontal maintenance

Clinical trial AND supportive periodontal care AND microbiology

Clinical trial AND periodontal maintenance AND microbiology

Longitudinal study AND supportive periodontal care

Longitudinal study AND periodontal maintenance

Longitudinal study AND supportive periodontal care AND microbiology
Longitudinal study AND periodontal maintenance AND microbiology
Prospective study AND supportive periodontal care

Prospective study AND periodontal maintenance

Prospective study AND supportive periodontal care AND microbiology
Prospective study AND periodontal maintenance AND microbiology
Supportive periodontal care AND microbiology

Periodontal maintenance AND microbiology

Supportive periodontal care

Periodontal maintenance

N° studies

23

185

40

25

183

40

31

256

11

53

151

29

94

11

28

217

180

1,953

3,563
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Appendix 1 - B. Electronic search strategy for EMBASE database and number of found studies.

Strategie  Key-words and combinations N° studies
#1 randomized AND clinical AND trial AND supportive AND periodontal AND care AND [embase]/lim 7
#2 randomized AND clinical AND trial AND periodontal AND maintenance AND [embase]/lim 31
#3 randomized AND clinical AND trial AND supportive AND periodontal AND care AND microbiology AND [embase]/lim 1
#4 randomized AND clinical AND trial AND periodontal AND maintenance AND microbiology AND [embase]/lim 5
#5 randomized AND controlled AND trial AND supportive AND periodontal AND care AND [embase]/lim 7
#6 randomized AND controlled AND trial AND periodontal AND maintenance AND [embase]/lim 29
#7 randomized AND controlled AND trial AND supportive AND periodontal AND care AND microbiology AND [embase]/lim 1
#8 randomized AND controlled AND trial AND periodontal AND maintenance AND microbiology AND [embase]/lim 5
#9 clinical AND trial AND supportive AND periodontal AND care AND [embase]/lim 17
#10 clinical AND trial AND periodontal AND maintenance AND [embase]/lim 64
#11 clinical AND trial AND supportive AND periodontal AND care AND microbiology AND [embase]/lim 1
#12 clinical AND trial AND periodontal AND maintenance AND microbiology AND [embase]/lim 8
#13 longitudinal AND study AND supportive AND periodontal AND care AND [embase]/lim 1
#14 longitudinal AND study AND periodontal AND maintenance AND [embase]/lim 18
#15 longitudinal AND study AND supportive AND periodontal AND care AND microbiology AND [embase]/lim 0
#16 longitudinal AND study AND periodontal AND maintenance AND microbiology AND [embase]/lim 2
#17 prospective AND study AND supportive AND periodontal AND care AND [embase]/lim 6
#18 prospective AND study AND periodontal AND maintenance AND [embase]/lim 15
#19 prospective AND study AND supportive AND periodontal AND care AND microbiology AND [embase]/lim 3
#20 prospective AND study AND periodontal AND maintenance AND microbiology AND [embase]/lim 0
#21 supportive AND periodontal AND care AND microbiology AND [embase]/lim 7
#22 periodontal AND maintenance AND microbiology AND [embase]/lim 51
#23 supportive AND periodontal AND care AND [embase]/lim 84
#24 periodontal AND maintenance AND [embase]/lim 516
Total 879
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Appendix 2. Quality assessment of the included studies.

Intervention

SPG

SPG + SBG

Study/design

Chondros et al. 20092°

Quirynem et al. 20052

Rosling et al. 1997%

Colombo et al. 2005%

Westfelt et al. 1998%

Bogren et al. 2008%°

Cortelli et al. 2008%

Ehmke et al. 2005%
Haffajee et al. 2001
Listgarten et al. 1989%7

McColl et al. 20063¢

Teles et al. 2008%

Cugini et al. 20003

Gunsolley et al. 19942

Ximenez-Fyvie et al. 2000%

Murray et al. 198938

Kolbe et al. 2014%7

Krohn-Dale et al. 2012%°

Maller et al. 20142

Randomization Blinding

Rate of loss

Randomized clinical trials

2 2 2
2 2 2
1 2 0

Single-arm clinical trial

NA NA 2
Split-mouth clinical trial

1 NA 1

Randomized clinical trials

2 2 2
1 2 2
1 2 2
1 2 2
1 0 2
2 2 2

Non-randomized clinical trial
NA NA 2

Single-arm clinical trials

NA 2 2
NA 2 2
NA 2 2

Matched clinical trial
NA 2 2

Split-mouth clinical trials

2 2 2
2 2 2
2 2 2

Protocol

2

0: not shown/absent; 1: incomplete/unclear; 2: complete information; NA: not applicable. SPG: supragingival control; SPG + SBG:

subgingival scaling and root planing intervention performed combined with supragingival debridement.
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Appendix 3. Excluded full-text analyzed studies.

Authors and publication year of the study

Byrne et al. 2009

Carvalho et al. 2015

Charalampakis et al. 2013

Cosyn et al. 2013

Escribano et al. 2010

Giedrys-Leeper et al. 1985

Guarnelli et al. 2010

Haffajee et al. 1997

Haffajee et al. 2009

Jansson et al. 2004

Jolkovsky et al. 1990

Listgarten et al. 1986

Magnusson et al. 1984

Maller Campanile et al. 2015

Petersilka et al. 2003

Ratka-Kriger et al. 2012

Riep et al. 1999

Rudhart et al. 1998

Smulow et al. 1983

Wong et al. 1999

E: electronic search; M: manual search;
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Database source

Reason of exclusion

Without PMP intervention

Unclear PMP intervention

Without PMP intervention

Short-term

Short-term

Short-term

Short-term

Repeated sample

Chemical biofilm control

Short-term

Unclear PMP intervention

Short-term

Chemical biofilm control

Without PMP intervention

Unclear PMP intervention

Without PMP intervention

Short-term

Without PMP intervention

Unireated patients

Without PMP intervention



