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on root coverage surgery:
a systematic review
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Root coverage surgery can be performed in patients with
gingival recession to cover the exposed root aiming to control
hypersensitivity and promotes better aesthetic. Optical
magnification has been proposed as a refinement in this
surgical technique to increase root coverage. This approach
may lead to enhanced soft tissue stability, less post-operative
discomfort, better predictability and esthetic appearance. Aim:
This systematic review aimed to evaluate the effectiveness
of magnification on root coverage surgery when compared
to procedures performed without magnification. Methods:
Randomized controlled trials with a follow-up of at least
6 months that compared surgeries for root coverage performed
under optic magnification versus conventional (macro) root
coverage surgery were screened. The primary outcome was
mean root coverage (mm) (MRC) and secondary outcomes were
percentage of root coverage (PRC) and complete root coverage
(CRC). Results: Of 569 papers relevant to this review, seven were
included. Meta-analysis showed that the use of magnification
may favor greater PRC (7.38%, 95% Cl 3.66-11.09). Conclusion:
Magnification can increase PRC in root coverage surgeries.
More randomized trials with the use of magnification may be
necessary to verify if this benefit is clinically relevant, in order to
justify the use of this device.
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Introduction

Gingival recession (GR) is the apical displacement of the gingival margin, which
results in the exposure of the root surface'?. It is a frequent condition, which affects
a significant percentage of subjects and teeth®. It has been associated with older
age, male gender?, smoking exposure®®, higher education®>’8, poor self-reported oral
hygiene®6°1° higher percentage of sites with gingivitis®, regular dental visits, history of
periodontal treatment and presence of calculus®>’8,

Exposed root surfaces present an increased risk for caries, abrasion and erosion™"'2,
Furthermore, GR is related with hypersensitivity and poor esthetics, which has an
impact on oral health-related quality of life’®. Root coverage surgery can be performed
in these patients, aiming to cover the exposed root''®. The main objective of root cov-
erage surgery is to achieve clinically relevant root coverage (RC). Several techniques
have been proposed as root coverage procedures''®7, which result in correction of
gingival deformities, position and/ or amount of keratinized tissue''®.

Currently, optical magnification has been proposed as a refinement in mucogin-
gival surgical techniques, aiming to increase RC. Magnification of the operative
field can be obtained by the use of loupes or microscope during the surgical pro-
cedure to amplify visual acuity and enhance illumination. As a consequence, mag-
nification may minimize surgical invasiveness, enables more precise incisions
and suture co-adaptation of wound edges’®. This approach may lead to enhanced
soft tissue stability, less post-operative discomfort, better predictability and
esthetic appearance?'.

Some clinical trials have observed that the use of optical magnification in root
coverage procedures may enhance clinical outcomes and patient related out-
comes, as aesthetic condition, when compared to conventional surgical proce-
dures?>??, however, there is still lack of evidence in this field. A comprehensive
evaluation, combining similar studies may contribute to understanding the impact
of magnification on root coverage surgery. Therefore, the present systematic
review and meta-analyses aims to evaluate whether the use of magnification pro-
vides better clinical and aesthetic results when compared to conventional treat-
ment in root coverage surgery. The following focused question was addressed:
“In systemically healthy patients with Miller class | and/or Il gingival recession,
does magnification favor better clinical outcomes when compared to procedures
without magnification?”

Materials and methods

The protocol of this systematic review (SR) was registered at the National Institute for
Health Research PROSPERO, International Prospective Register of Systematic Reviews
(http://www.crd.york.ac.uk/PROSPERQ, registration number CRD42017064682). The
review text was structured according to PRISMA's guidelines (Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses)®, Cochrane Handbook of System-
atic Reviews of Interventions?* and Check Review checklist?.
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Eligibility Criteria

Inclusion Criteria

Randomized controlled trials, with follow-up of at least 6 months, that compared sur-
geries for root coverage performed under optic magnification versus conventional
(macro) surgery in patients with Miller class | and/ or Il gingival recessions were
selected. Only studies that mentioned the use of microscope or loupe in the surgical
procedure were included.

Exclusion Criteria

Trials that included patients with systemic disease (e.g., diabetes). Non-randomized
trials, studies that did not have a control group without magnification, animal studies,
in vitro studies, reviews and letters.

Primary Outcome

Mean root coverage (MRC), expressed in millimeters.

Secondary Outcomes

Percentage of root coverage (PRC), complete root coverage (CRC), keratinized tissue
width (KTW) change, keratinized tissue thickness (KTT) change, clinical attachment
level (CAL) change, probing pocket depth (PPD) change, aesthetic condition change,
surgical operation time (min) and adverse effects.

Information source and search strategy

MEDLINE via PubMed, EMBASE and LILACS databases were used to search publications
up to May 2019. MeSH terms and keywords were combined with Boolean operators (OR;
AND) and used to search the databases. There was no restriction regarding language or
publication year. Search strategies were: 1# root coverage OR gingival recession (MeSH
terms) OR coronal advanced flap OR connective tissue graft OR periodontal plastic sur-
gery OR mucogingival surgery AND; 2# microsurgery (MeSH terms) OR microscope OR
microsurgical OR magnification OR loupe. In addition, reference lists of the selected stud-
ies were hand-searched, and unpublished studies were searched at Open Grey.

Study Selection

Study selection was completed in two phases, as follows: 1) titles and abstracts;
2) full text screening. In the first phase, two reviewers (M.G.M. and M.L.S.S.) inde-
pendently screened titles and abstracts. In the second phase, the same reviewers
independently read the full text of the selected articles. In both phases, any dis-
agreement was resolved by a third reviewer (C.M.P). Data extraction and validity
assessment were performed for publications that met the inclusion criteria and rea-
sons for excluding publications were recorded.

Data collection

Two reviewers (M.G.M. and M.L.S.S.) collected data from the selected articles using
extraction forms. Any disagreements in the data extraction were discussed with a
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third reviewer (C.M.P). Also, if needed, the authors of the included studies were con-
tacted to elucidate questions or provide missing data.

The following data were recorded from the eligible studies: 1) citation, 2) country of
the study, 3) characteristics of trial participants (age, gender and other trial’s eligibility
criteria), 4) Miller's classification of the recession defect?, 5) length of follow-up, 6)
intervention’s characteristics (type of surgery, type of microscope/ loupe, magnifica-
tion and microsurgical instruments), 7) sample size, 8) outcome measures, 9) conclu-
sions, and 10) financial support and conflict of interest.

Risk of bias of the included studies

Risk of bias was ascertained according to the Cochrane Collaboration’s Tool for
Assessing Risk of Bias. Two reviewers (M.G.M. and M.L.S.S.) independently evalu-
ated quality of randomization and allocation concealment (selection bias); complete-
ness of follow-up period/ incomplete outcome data (attrition bias); selective reporting
(reporting bias); blinding of examiners (detection bias) and other forms of bias. Perfor-
mance bias was not evaluated since it is not possible to mask patients and operators
in studies that use microscopes or loupes. Each domain was classified as adequate
(+), inadequate (-) or unclear (?). Overall risk of bias was categorized as: 1) low risk of
bias if all criteria were met; 2) unclear risk of bias if one or more criteria were partly
met; or 3) high risk of bias if one or more criteria were not met. Any disagreement was
solved by a third investigator (C.M.P).

Quality of evidence (GRADE)

GRADE (Grades of Recommendation, Assessment, Development, and Evaluation)
guidelines were used to assess the strength of evidence across RCTs for each out-
come. The quality of evidence was classified into four categories: high quality, moder-
ate quality, low quality, and very low quality, based on risk of bias, consistency, direct-
ness and precision?.

Summary measures and Synthesis of results

Summary measures were calculated as difference in means for MRC and PRC, gain
of KTW and CAL change, and as risk ratio for CRC, using random-effects models. All
meta-analyses were conducted with a software package (Review Manager Software,
version 5.3, The Nordic Cochrane Centre, The Cochrane Collaboration, Copenhagen,
Denmark). Moreover, heterogeneity among the included studies was assessed with
Cochran Q statistic and 1228

RESULTS

A total of 569 potentially relevant papers were identified. After screening of titles and
abstracts, 558 were excluded, leaving 11 articles. After complete reading of full text, 4
papers were considered not eligible for inclusion. At the end of the process, 7 papers
were included in the review, as shown in the Flowchart (Figure 1).
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Figure 1. Flowchart.

Included studies

Initially, 135 subjects with gingival recession were enrolled, and 128 (94.8%) com-
pleted the follow up period. The main characteristics of the included studies are
shown in Table 1. The age of the included patients ranged from 18 to 67 years old, and
most of them were female. When Miller’s classification of the recession defect was
analyzed, Class | was predominant. A total of 255 Miller class | and Il gingival reces-
sions were treated. Four studies used a split mouth design?°?222%, and the other three
used parallel groups™?'2'. The follow-up period of the trials were 629, 1219202231 gnd
24 months?'. Seven participants drop out the respective studies?®? either because of
relocation or refusal to complete the research.

Most of the selected studies excluded smokers?0222931 However, two papers did not
mention the smoking habits of the included participants'=.
Risk of bias

Two studies were considered of low bias risk???" and the other five were considered of
unclear risk of bias (Figure 2)1921:2930,
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Table 1. Characteristics of the studies.

Recession
Study/ Study y Sample Size - areas (Miller's Source of
Country design Follow-up (baseline) Participants classification)/ Funding
number of recessions
N=40 Test group: At least one Miller Department
(15Maleand N baseline =15 class | or Il buccal of Operative
Azaripour Parallel 12 25Female) Nendoftrial=15  gingival recession Dentistry and
etal, 2016/ RCT months Age Range: defect =1 and < 6 mm Periodontology
Germany 19-64years  Control group: in depth. of the University
(38.6+12.8 Nbaseline=15 N =71 (42test;29  Medical Central,
years) N end of trial = 15 control) Mainz.
N= 24 Test group: Presence of bilateral
(13 Male and N baseline =24 Miller Class I or Il Research
Bittencourt Split- N end of trial =24  gingival recessions Funding
12 11 Female) ) )
etal, 2012/ mouth g (> 2 mm) in maxillary Agency of
! months  Age Range: . - :
Brazil RCT 18-55 years Control group:  canines or premolars.  Bahia State,
(34 eyars) N baseline = 24 N =48 (24 test; 24 Brazil.
Y N end of trial = 24 control)
N=10 Test group:
(4Maleand N baseline =10 bilatz:glste:gﬁienzfroot
Burkhardt Split- 6 Female)  Nend of trial =8 .
12 ) denudations of Class
etal., 2005/ mouth months Mean Age: Lorll No
Switzerland RCT 32-44years  Control group: _ : .
T N =20 (10 test;
(meannot N baseline =10 10 control)
mentioned) N end of trial = 8
N= 24 Test group: Buccal recession at
(Male and N baseline=12  least 2 mm deep; no
Francetti Nendoftrial=12 loss of interdental
Parallel 12 Female not )
etal,, 2005/ : bone or soft tissue No
RCT months  mentioned) . .
ltaly Age: ot Control group: ~ (Class | or Il Miller’s).
ooty Nbaseline=12  N=24(12 test; 12
N end of trial = 12 control)
Bilateral isolated
or multiple Miller’s
N=7 Test group: Class | or Class Il
(6Maleand  Nbaseline=7  gingival recession >2
Jindal et al Split- 1Female) Nendoftrial=7 mm when measured
2015/ Indie; mouth 6 months  Mean Age: from cement enamel No
RCT 18-67 years  Control group: junction (CEJ) on
mean not aseline = anterior teeth or
N baseli 7 i h
mentioned) N end of trial =7 premolar.
N =30 (15 test; 15
control)
N=24 Test group: Presence of Miller class
(11 Maleand N baseline =15 lorclass|l gingival
Nizam et al Parallel 24 13Female) Nendoftrial=13  recession>2mmin
2015/ Turké' RCT months Age Range: at least one canine or No
y 19-41years  Control group: premolar tooth.
(meannot N baseline =15 N =42 (21 test; 21
mentioned) N end of trial = 12 control)
At least two sites
N=10 of Miller's class |
(Male and Test group: or class Il gingival
Female not N baseline=10  recession labially in
Pandey and Split- mentioned) Nendof trial =10  different quadrants
Mehta, 2013/ mouth 6 months g with thick and wide No
h Age Range: . ] ; X
India RCT 20-45 vears Control group: interproximal papilla
(mear): not N baseline=10  not smaller than the
. Nendoftrial=10  recession defect.
mentioned)

N =20 (10 test; 10
control)




Moro et al.

Azaripour et al. 2016

Bittencourt et al. 2012

‘ ' Blinding of outcome assessment (detection bias)

. . Allocation concealment (selection bias)
. . Sample size calculation
. . Overall risk of bias

Burkhardt et al. 2005

Francetti et al. 2005

-~ ~
® -
. . . . . . Incomplete outcome data (attrition bias)

-~

Jindal et al. 2010

Nizam et al. 2015

‘ ‘ . . ‘ ‘ Random sequence generation (selection bias)
. . . . . . Selective reporting (reporting bias)

~

)

-~
o
K

-~
K
K
K}
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Figure 2. Risk of bias.

In four studies, treatment was randomly assigned by coin toss?*?2?° and two
studies used computer-generated random sequence'?'. One publication did not
report how random sequence was generated®®. Four studies reported that allo-
cation concealment was made properly?'?22°31 and three studies did not report
this information9-20.80,

Effects of interventions

Individual outcomes of studies

The individual outcomes of studies are present in Table 2. Five of the included trials
used MRC as primary outcome'#?1223031 As secondary outcomes, six trials used PRC
and CRC'"2229%1 Although Pandey and Mehta® (2013) did not use PRC and CRC as
outcome, they used MRC, CAL gain and KTT (in mm). The use of magnification pro-
moted significantly greater MRC in Bittencourt et al.?> (2012) and Nizam et al.?' (2015)
studies. These two trials and the study of Burkhardt and Lang® (2005) showed that



Moro et al.

anunuod
"9)IS 8y} JO SaInjes} dlwoleue
‘sjuawinilsul 9U1 01 UOI}B[] U] UBSOYD SeM
wuibrew jeaibuib |eaibunsosolw ‘(5014 @nbiuyos) [eaibuns jo adAl ey
1S°L SLLF oo L60FEQT pue BullIeds Jo synsal Janaq 1S9 IuwQ SsI197 |1BD) X0E (A19Binsoloew)
F/°L:0ouo)  8E'Z|onuo) ._%m:momo /%8L 1010 ‘(oueleadde ae||ided pue xg usamiaq paueA 4v0 2 Y19 +4VI L 910 500¢C
69076/ L 98'0FE9C o oo - /80F pue ‘uibiew [eaibuib ‘BurLiess) uoneoyubew sy pue +4Vv9 6 :dnoub jo1u0) “le 18 Imaduel
BT BTN %E'85 1SOL 197 /%98:1s8]  @Aneyjenb :uoluido s|euoissaj0id ‘wiaisAs uoneuiwNny|l (AsoBansosoiw)
pauodai jou :uojuido siuaned ondo-1aqi e pey deyy seunpiwas | ‘N +
pasn 2dodsololw ay | 910 +4VO P YLD +4VO L
‘910 +4vD 9 :dnoib 1s9]
‘dey ejjided sjoipad-sjgnop
e Aq pal1anoo syeib anssiy
%ST %58 ‘sjuawinJsul BAI108UU00 981y Buisn (z661)
popodesloN  pevodaiion /2 M,_E.Eoo 7668 ”_n:coo paLioda) 10N |eaibunsololw ‘(ss1ez siueH Aq paquosap anbiuyos} } 5002
*%G'29 %Y |1eQ) uoneoyubew G| ay} 0} Buipioooe pawioyiad e 18 1pleyting
/G 1S9 70861591 1e sibew old @INdO sem ainpaooud [eaibuns ay |
K1sbinsosoew :dnoib josuo)
Aisbinsosoiw :dnoib 1s9]
(enbiuyoaey jeuonusauod) 919
+ '[e 19 sodwe) Aq payipow
‘sjuswinilsul pue o9jaueyS pue snaqqil Aq
8L'LF 690F %E'8G Y90FV2T pauodal |eaibunsololw {(jizeig pasodo.d
/€170U0)  6’LIOAUOD /L (jo1uo) /%E 88 :|011u0) 10U :uojuldo s,|euoissa40id ds ‘ojned oes anbiuyoal :dnolb joiuo) 2102
LOLFLSL Z80F96'L *%S'L8 *8E0F %L'6L :]onuoy ‘e2luo.Id|3 01dQ ‘snid (AseBunsosoiw) 919 “[e 3@ Wnoousllg
aseL as9] /1T S8l 9T /%86 1s8L %001 331 :uoluido sjusied INIS) uoneayiubew z1x + e 10 sodwe) Aq payipow
01 8X 1e 9d09SO0I0IN pue d9[aueys pue spaqqil Aq
pasodoud
anbiuyos} :dnoib 1se ]
£ L3276 :J01U0D ‘sjuawinilsul
90+ %9'96 TL¥ET/%C6 L'LT260891 _ [ea1Binsosdw
om.o .wobc.ou pevodal joN /8¢ ._o.b:oo +.m mm .._obco.o :(s3y) uouido s jeuOISSa}01d Ew:moc_.:mmE LY 910 +4V0 .a:.oa |oJuo) i} 9102
90%8¥0 %188 LLFLC/%9L (1011U0 puE 1521) X)9'0 0} °0 cwmfmn_ 910 + LI :dnoib isa). [e 30 noduezy
asoL /LE1s8L ¥€/61858L fioyoeysies :uoiuido sjusied saueA Buinss ‘,001d,
2doosouolw ss1ez
ww ww % /S3US ww YOI /08d UOIIPUOD J1IBYISBY juswdinba SUONUBAIRIU| Apnis
ML 0 ¥ ” ' [ed1BnsodlN .

'$)|NS8J pUB SBWODINO ‘SUONUBAIBIU] ‘Sluedidilied “Z 8|qel



Moro et al.

‘de|) peoueApe A||eu0lod paAowl Ajjesale| :{yDINT [AS] 1usyORII. [BOI1UID YD ‘9]eds
Bojeue |ensiA :SYA ‘Uonelausbal anssiy papinb Y19 9100s dl1ayisae a6elan09 100y :STY ‘Welb anssi 9A110aUU0D [eljRyudagns 1919 nbiuyosl jpuuny [eo1BINsoIoIW palipow 11 AN

‘de|} paoueApe A||euolod 4y ‘D1eAlsp Xulew [pweus :qN7 2belanod 1001 ues| QYN ‘©beI8A09 1001 818|dwo) YD ‘deyy pauoiisod A||Buolod :4dD ‘YIPIM SNSSI paziuliesay (M 1IN

SpueWINASUI (A19Binsoioew)
_mo_m_:wob_E 4v3 + yeuboine gjjided
G0 :]0JU0D €172 :101u0) , : : paielol 9al) :dnoib [o1u0) €L0Z ‘BB
o10da. 10 op0dal 10 91J0dal 10 uoneoyiubew QX Japun
pou 1°N L0381 peu 1N S0Z 1seL pe} 10N A._Hmcmwso s:wm__c_ow (AsoBansosoiw) pue Aspued
__w\shwmv 9d0o2souoIN 4v0 + yeiboine gyjided
: pa1ejol 991y :dnoib 1s9]
‘paniodal
L 10U :uoluldo s,|euoISS8j0.d .
69°0F (6 pue g (sdeou0y anssi pue
V80T V/I0F 962 /%LZOL T USOMI3q $3100S) BUIFSE] YIIM ‘S10SS10S ‘Iap|oy a|pasu (AseBunsoioew)
60'Z:[0U0D  08°Z :|01uo) 6 :]011U0D 91°€8 :]0JIU0D pasedwon swujod wE_.y _._o:m:_.m\,w ‘sape|q) A1ebinsooiw 919 + 4dD :dnoib jo1u0) G510z “|e1d
yanh /60 GLaseL 580 : o 10} paubisep swdinba (AsoBansosoiw) weziN
_. = _ . _ |le Buinp paaosdwi Ajiejiwis pue \
FyeciassL FYyEasaL FC9€ /x%LY'8 >_Em.o_tcm_m I .mco:.cw\.:wE_ ayy Buisn ‘uonesyiubew 910 + 4d0 :dnoib 1sa |
F78G6 1591 a1 4O $3100S DIAYISIE By | G X Jopun 9dodsoudIN
:(91e9S SYA) uoluido sjuaned
‘anbjuyosy 1ebue
pue 1abue ay} o} buipiodoe
auop sem jualdioal o} a1ejed
‘(9oualayip weonlubis Ajjeonsnels c%ﬁowﬂ\”_wo_%ww ﬂ M_NMHMM:
ou) |043Uu09 0} pasedwod usym . v 01 _
%02 . sainins [AI0IA pue uoissadal [ealbulb
. . o ra- 191 Ul SSWODIN0 2119Y1Sd I1a1ag , .
pavodal JoN €y'¢:|onuo) /€ ;|00 %8L'L9 :|onuoy -(soueseadde oejided 0-9 X0 jo uoneosyubew 40 eale syl ueyl £jeisip SL0C "|e 1w
gLgassl %L9°9¢ %8G°£9 1s8L pue ‘uibiew [eAiBuIb ‘Burlieas) e 1e (suojul) -OIsaWw I9pIM 4100} duo 0} jepuir
/1S9 o . : adoosouolw |ealbing 1|ey-auo 1sea| 1e paoe|d
aAlleyl|enb :uojuldo s,|euoisse)old
9110dal Jou :uoluido susied SUOISIOUL [EO1LISA OML LM
P T o ‘de|} ssauyoly} |ented v
Kiabinsoloew
:dnoub jo11u0)
Kiabinsoltoiw :dnoib 18]
i ww % /S3US ww UOIIPUOD J11Y1Sd juswdinba SUOIUBAIRIU Apn
ML o 340 HOW /04d np nayisay [e21BINSOIOIN 1 | pmis

uonenunuod



Moro et al.

the intervention with magnification promoted significantly more PRC than conven-
tional surgery. In addition, more sites with CRC were found in the test group in the
studies of Bittencourt et al.?? (2012) and Burkhardt and Lang? (2005).

Moreover, when CAL gain was analyzed, two papers were not included?®®'. Just one
study found out that magnification promotes significantly more CAL gain when
compared to control group?'. On the other hand, four papers analyzed KTW change
and none of them showed significant differences between groups'?'?2%1. Four stud-
ies evaluated PPD change and no differences were found between control and test
groups™?12231 One study evaluated KTT change, and no differences were detected
between groups?.

Two trials observed that the length of surgery was greater using microscopes, when
compared to conventional technique (72 + 8 min versus 51 + 5 min®; 73 + 12 min
versus 55 + 8 min)?" and one study did not found differences between groups (test:
60 min versus control: 54 min)%.

Divergences among studies were observed as regards to aesthetic condition
change. As regards professional’s opinion, in one parallel study, using the root cov-
erage aesthetic score (RES), both conventional surgery and surgery under magnifi-
cation were related with acceptable esthetic (Test: 9.2 + 1.1/ Control: 9.2 + 1.3)%". In
another split-mouth study, the use of magnification resulted in 100% aesthetic sat-
isfaction, while conventional surgery was associated with 79.1% satisfaction??. The
parallel study of Nizam et al.?" (2015) also used visual analog score (VAS) to obtain
patient’s opinion. The aesthetic scores of conventional surgeries and the technique
with magnification were significantly improved, with no differences between groups.
Two trials used a qualitative scale to obtain professional’s opinion using pictures
of treated sites, as follows: scarring, gingival margin, and papillae appearance’?°,
Although Francetti et al.’ (2005) found better results for scarring and gingival mar-
gin in the magpnification group, Jindal et al.*® (2015) observed no difference between
groups regarding esthetic outcomes.

Pooled outcomes

Pooled estimates of MRC (in mm) were available in 5 studies'?'2231 gand showed no
difference between the use of magnification and conventional treatment (mean differ-
ence = 0.20 mm, 95% CI-0.10-0.50; I? = 35%, p = 0.18; low quality) (Figure 3 and Table 3).
Six studies were summarized in the meta-analysis of PRC'*?2?°%1, and indicated that
magnification resulted in greater PRC than conventional technique (mean difference =
7.38%, 95% Cl 3.66-11.09; 1> = 0%, p < 0.0001; low quality) (Figure 3 and Table 3).

CRC data was available for 6 studies'®?2?°31 Results indicated that magnification did not
increased the chance of CRC (RR = 1.35,95% Cl 0.94-1.92; I = 62%, p = 0.10; very low
quality) (Figure 3 and Table 3). Meta-analysis of CAL gain'®?'22%° showed no difference
betweenthe use of microscope and conventional technique (mean difference =0.25mm,
95% CI-0.11-0.61; 12 =21%, p = 0.17; low quality) (Supplementary Material 1 and Table 3).
Moreover, similar results were found when pooled outcomes were calculated in 5 stud-
ies that evaluated KTW (mean difference: 0.08 mm, 95% CI-0.10-0.27; 1> = 0%, p = 0.39;
very low quality) (Supplementary Material 1 and Table 3)1921223031,
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Figure 3. a) Forest plot of random effects meta-analysis evaluating MRC on

magnification.
Microsurgical Comventional Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weignt IV, Random, 95% Cl IV, Random, 95% Ci

1.8.1 Microscope

Azaripout etal. 2016 21 11 42 23 42 29 196% -0.20075.0.35 —_——

Biftencourt et al. 2012 246 038 24 234 0B4 M TN 0224008 052 T

Francetti et al 2005 267 087 12 283 091 12 135% 004 067,075 —_—

Nizam etal 2015 362 085 21 295 089 21 240%  066[0719,113 —_—

Pancey &Mehta 2013 205 129 10 213 141 10 57%  -0.08}1.36,1.10]

Subtotal (95% Cl) 100 96 100.0%  0.20(-0.10, 0.50] -

Heterogenelly TauP=004; ChF=613,dr= 4 (P=019) F=35%

Test for overall efflect Z= 133 (P=018)

Total {95% C1) 109 96 1000%  0.20[-0.10, 0.50] -

::Iete;aueneW Tauf= 004, ChF= 613, df= 4 (P=0.13), F= 35% =1 1 b

astfor overall effect Z=133 F=018) o o

Test for subaroup differances: Not applicable Favours [Conventionall  Favours [Magnification]
Figure 3. b) Forest plot of random effects meta-analysis evaluating PCR on
magnification.
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1.7.1 Microscope
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Figure 3. c) Forest plot of random effects meta-analysis evaluating CRC on
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Figure 3. Forest plot of random effects meta-analysis evaluating MRC, PRC and CRC on magnification.

Meta-analysis for PPD and KTT were not conducted since few studies presented

these variables.

Adverse effects

One study reported absence of complications associated with conventional surgery
and the use of magnification™. One study reported that in the conventional technique
groups, three subjects had dentin hypersensitivity and 10 had postoperative pain,
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Supplementary material 1. Forest plot of random effects meta-analysis evaluating CAL
gain on magnification.
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Supplementary material 1. Forest plot of random effects meta-analysis evaluating KTW
change on magnification.
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Supplementary Material 1. Forest plot of random effects meta-analysis evaluating CAL gain and KTW
change on magnification.

while 10 participants had postoperative pain in the magnification group?. Three trials
did not report information about the presence of postoperative complications?:2931,
In another study, one subject in each group had postoperative hemorrhage and one
participant in the test group had partial necrosis and swelling in the donor area?.
Moreover, one trial showed that less subjects in test group (20%) had postoperative
pain when compared to control group (60%)°.

DISCUSSION

The findings of this review suggest that magnification has a controversial influence
on clinical outcomes in root coverage procedures. Surgeries performed under magni-
fication may result in higher PRC than the ones performed without magnification. On
the other hand, when analyzing the other outcomes, including the primary outcome,
magnification did not promote additional benefit. Magnification was associated with
approximately 7% more root coverage than the conventional technique. Although
this percentage was considered statistically significant, the clinical relevance of this
improvement must be discussed. The clinician should analyses if it is worth invest on
magnification for gain more 7% of root coverage than conventional technique. Mod-
erate heterogeneity between studies was detected in meta-analysis of CRC (62%),
whereas pooled estimates of MRC and PRC showed low heterogeneity (35% and 0%,
respectively), what may reinforce the reliability of such findings.
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The rationale use of magnification in periodontal surgery involves a combination of
practical considerations associated with scientific evidences that indicates, in some
clinical situations, that magnification may be an advantage for both the practitioner
and the patient. However, it is difficult to directly compare the available devices and
to identify which magnification yielded the best results. Loupe was defined as a dou-
ble monocular telescope with converging lenses side by side to focus on the opera-
tive field. The range of magnification varies between 1.5 and 6 x*. The microscope
provides a greater range of magnification (4-45 x). It incorporates an optical system
coated with achromatic lenses and has a high optical resolution due to the enhanced
depth of focus and field of view®,

Microscope allows the adjustment of magnification according to the preference of
the user in each step of the procedure. The microscope magnification of the trials
selected for this review ranged from 3 to 30 x. Further, the values of magnification
also varied within the same study. Azaripour et al.®' (2016) used a magnification that
varied between 4 and 7x, and the magnification of Francetti et al.’® (2005) and Bitten-
court et al.? (2012) studies varied between 5 and 30 x; and 8 and 12 x, respectively.
The studies of Burkhardt and Lang? (2005), Jindal et al.** (2015), Nizam et al." (2015),
and Pandey and Mehta® (2013) applied just one value of magnification (15 x, 10 X,
3.5 x and 10 x, respectively).

The use of different surgical techniques also difficult comparisons. The majority of the
studies used coronally positioned flap (CPF) in association with subepithelial connec-
tive tissue graft (CTG)*'?2?°, Other studies used double-pedicle papilla flap?, and free
rotated papilla autograft + coronally advanced flap (CAF)®. Azaripour et al.®' (2016)
compared different techniques (modified microsurgical tunnel technique + CTG ver-
sus CPF + CTG), while Francetti et al.’ (2005) used different techniques, according to
the patient’s need.

Azaripour et al®" (2016) was the only study that included upper first molars. The
others included incisors, canines and premolars (maxilla and mandible)?; anterior
area from maxilla and mandible'; canines and premolars from maxilla??%; or upper
canines?. Despite the present interesting findings, it should be considered that RC
may vary according to tooth types due to the anatomic characteristics as recession
width, frenum attachments and lip muscles®#35. Another point is about the operators.
The use of magnification is associated with a well-trained and experience operator,
while the conventional surgery can be performed by a less trained operator. The use of
magnification is associated with an additional financial investment, training time and
potential longer surgical time®**<’. These factors induced the operator to get better and
promoted more precise surgeries.

The precision and refinement promoted by magnification may result in better final
visual analyze®. Esthetic evaluation was conducted by Francetti et al.” (2005) and
Bittencourt et al.? (2012) that found superior results for surgery with magnification.

Two studies followed patients for 6 months?®, the majority of the investigations fol-
lowed the subjects for 12 months™202231 and Nizam et al.?' monitored the subjects
for 24 months. Although some studies claim that the longer the follow-up time, the
changes are more stable®, other studies have reported that results obtained after 6
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months are stable over time up to 12 months*4! or even after 3 years of follow-up*.
Tissue stability is also associated with other aspects, including surgical technique,
tissue thickness and mainly oral hygiene habits of the patients.

Within the limits of our knowledge, this is the second systematic review investigating
the influence of magnification on root coverage procedures and some important differ-
ences have to be highlighted. While the present review included seven trials, the previous
review was limited to the inclusion of four studies?. This difference could be explained
due to the publication of recent papers addressing magnification and also, no restric-
tions for surgical technique. Another difference is that meta-analysis in the Kang et al.?
(2015) review included only two studies that used CTG in the surgical procedure?%??,

Despite our interesting findings, some limitations must be addressed. Five studies were
classified as unclear risk of bias’?1?%%  Studies that present unclear or high risk of
bias tend to overestimate the effect of treatment and decrease the reliability of the tri-
als’ conclusions. Moreover, according to GRADE, three outcomes (MRC, PRC and CAL
change) were related to low quality and two outcomes (CRC and KTW change) were
related to very low quality, which indicated that further research is recommended to
confirm whether the estimates are close to real values.

Still, when patient related outcomes are analyzed, the use of microscope did not inter-
fere positively on discomfort, postoperative pain and esthetic evaluation??®'. In this
sense, well-conducted studies are needed, in order to focus not only in clinical aspects,
but also evaluating the perspective of the practitioner. Data regarding physical lesions
caused by work, fatigue after working hours and frequency of pain in neck and column
could bring interesting information for the field. These data could contribute not only to
the understanding of the potential benefits of magnification on clinical results, but also
whether the use of magnification devices could favor the quality of life of a practitioner
during his career and after retirement.

In conclusion, there is low evidence that magnification can increase PRC in root cov-
erage surgeries. However, more randomized trials with the use of magnification are
necessary, in order to prove that this benefit is clinically relevant, in order to justify the
use of this device.

ACKNOWLEDGEMENTS

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

REFERENCES

1. Kassab MM, Cohen RE. The etiology and prevalence of gingival recession. J Am Dent Assoc. 2003
Feb;134(2):220-5.

2. KangJ,MengsS, LiC, Luo Z, Guo S, Wu Y. Microsurgery for root coverage: A systematic review. Pak J
Med Sci. 2015 Sep-Oct;31(5):1263-8. doi: 10.12669/pjms.315.7782.

3. Rios FS, Costa RS, Moura MS, Jardim JJ, Maltz M, Haas AN. Estimates and multivariable risk
assessment of gingival recession in the population of adults from Porto Alegre, Brazil. J Clin
Periodontol. 2074 Nov; 41(11):1098-107. doi: 10.1111/jcpe.12303.

15



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Moro et al.

Albandar JM, Kingman A. Gingival recession, gingival bleeding, and dental calculus in adults 30 years
of age and older in the United States, 1988-1994. J Periodontol. 1999 Jan;70(1):30-43.

Susin C, Dalla Vecchia CF, Oppermann RV, Haugejorden O, Albandar JM. Periodontal attachment
loss in an urban population of Brazilian adults: effect of demographic, behavioral, and environmental
risk indicators. J Periodontol. 2004 Jul;75(7):1033-41.

Sarfati A, Bourgeois D, Katsahian S, Mora F, Bouchard P. Risk assessment for buccal
gingival recession defects in an adult population. J Periodontol. 2010 Oct;81(10):1419-25.
doi: 10.1902/jop.2010.100102.

Mythri S, Arunkumar SM, Hegde S, Rajesh SK, Munaz M, Ashwin D. Etiology and occurrence of
gingival recession - An epidemiological study. J Indian Soc Periodontol. 2015 Nov-Dec;19(6):671-5.
doi: 10.4103/0972-124X.156881.

Mamaladze M, Khutsishvili L, Zarkua E. Distribution of carious and non-carious cervical lesions and
gingival recession at age related aspects. Georgian Med News. 2016 Jul;(256-257):18-23.

Minaya-Sanchez M, Medina-Solis CE, Vallejos-Sanchez AA, Marquez-Corona MD, Pontigo-Loyola AR,
Islas-Granillo H, et al. Gingival recession and associated factors in a homogeneous Mexican adult
male population: a cross-sectional study. Med Oral Patol Oral Cir Bucal. 2012 Sep;17(5):e807-13.

Loe H, Anerud A, Boysen H. The natural history of periodontal disease in man: prevalence, severity,
and extent of gingival recession. J Periodontol. 1992 Jun;63(6):489-95.

Cairo F, Pagliaro U, Nieri M. Treatment of gingival recession with coronally advanced flap
procedures: a systematic review. J Clin Periodontol. 2008 Sep;35(8 Suppl):136-62.
doi: 10.1111/j.1600-051X.2008.01267 X.

Chambrone L, Tatakis DN. Periodontal soft tissue root coverage procedures: a systematic
review from the AAP Regeneration Workshop. J Periodontol. 2015 Feb;86(2 Suppl):S8-51.
doi: 10.1902/jop.2015.130674.

Wagner TP, Costa RS, Rios FS, Moura MS, Maltz M, Jardim JJ, et al. Gingival recession and oral
health-related quality of life: a population-based cross-sectional study in Brazil. Community Dent Oral
Epidemiol. 2016 Aug;44(4):390-9. doi: 10.1111/cdoe.12226.

de Sanctis M, Clementini M. Flap approaches in plastic periodontal and implant surgery:
critical elements in design and execution. J Clin Periodontol. 2014 Apr;41 Suppl 15:5108-22.
doi: 10.1111/jcpe.12189.

Rossi R, Pilloni A, Morales RS. Qualitative assessment of connective tissue graft with epithelial
component. A microsurgical periodontal plastic surgical technique for soft tissue esthetics. Eur J
Esthet Dent. 2009 Summer;4(2):118-28.

Allen ER, Miller PD Jr. Coronal positioning of existing gingiva: short term results in the treatment of
shallow marginal tissue recession. J Periodontol. 1989 Jun;60(6):316-9.

Roccuzzo M, Bunino M, Needleman I, Sanz M. Periodontal plastic surgery for treatment of
localized gingival recessions: a systematic review. J Clin Periodontol. 2002;29 Suppl 3:178-194;
discussion 195-6.

Agarwal SK, Jhingran R, Bains VK, Srivastava R, Madan R, Rizvi |. Patient centered evaluation of
microsurgical management of gingival recession using coronally advanced flap with platelet-rich
fibrin or amnion membrane: A comparative analysis. Eur J Dent. 2016 Jan-Mar;10(1):121-33.
doi: 10.4103/1305-7456.175686.

Francetti L, Del Fabbro M, Calace S, Testori T, Weinstein RL. Microsurgical treatment of gingival
recession: a controlled clinical study. Int J Periodont Rest Dent. 2005 Apr;25(2):181-8.

Burkhardt R, Lang NP. Coverage of localized gingival recessions: comparison of micro- and
macrosurgical techniques. J Clin Periodontol. 2005 Mar;32(3):287-93.

16



21.

22.

23.

24.

28.

26.
27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

Moro et al.

Nizam N, Bengisu O, Sonmez S. Micro- and macrosurgical techniques in the coverage of
gingival recession using connective tissue graft: 2 years follow-up. J Esthet Restor Dent.
2015; Mar-Apr;27(2):71-83. doi: 10.1111/jerd.12124.

Bittencourt S, Del Peloso Ribeiro E, Sallum EA, Nociti FH Jr, Casati MZ. Surgical microscope may
enhance root coverage with subepithelial connective tissue graft: a randomized-controlled clinical
trial. J Periodontol. 2012 Jun;83(6):721-30. doi: 10.1902/jop.2011.110202.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015 Jan
1;4:1. doi: 10.1186/2046-4053-4-1.

Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of Interventions.
Version 5.0.0. The Cochrane Collaboration; 2011 [cited 2015 Dec 1]. Available from:
www.cochrane-handbook.org.

Chambrone L, Faggion CM Jr,, Pannuti CM, Chambrone LA. Evidence-based periodontal plastic
surgery: an assessment of quality of systematic reviews in the treatment of recession-type defects.
J Clin Periodontol. 2010 Dec;37(12):1110-8. doi: 10.1111/j.1600-051X.2010.01634.x.

Miller PD Jr. A classification of marginal tissue recession. Int J Periodont Rest Dent. 1985;5(2):8-13.

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of recommendations. Brit Med J. 2008 Apr
26,336(7650):924-6. doi: 10.1136/bmj.39489.470347.AD.

Higgins JR, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. Brit
Med J. 2003 Sep;327(7414):557-60.

Jindal U, Pandit N, Bali D, Malik R, Gugnani S. Comparative evaluation of recession coverage
with sub-epithelial connective tissue graft using macrosurgical and microsurgical approaches:
A randomized split mouth study. J Indian Soc Periodontol. 2015 Mar-Apr;19(2):203-7.

doi: 10.4103/0972-124X.148641.

Pandey S, Mehta DS. Treatment of localized gingival recession using the free rotated
papilla autograft combined with coronally advanced flap by conventional (macrosurgery)
and surgery under magnification (microsurgical) technique: A comparative clinical study.
J Indian Soc Periodontol. 2013 Nov;17(6):765-70. doi: 10.4103/0972-124X.124500.

Azaripour A, Kissinger M, Farina VS, Van Noorden CJ, Gerhold-Ay A, Willershausen B, et al.
Root coverage with connective tissue graft associated with coronally advanced flap or tunnel
technique: a randomized, double-blind, mono-centre clinical trial. J Clin Periodontol. 2016
Dec;43(12):1142-50. doi: 10.1111/jcpe.12627.

Shanelec DA. Optical principles of loupes. J Calif Dent Assoc. 1992 Nov;20(11):25-32.

Hoerenz P. The operating microscope. |. Optical principles, illumination systems, and support
systems. J Microsurg. 1980 Mar-Apr;1(5):364-9.

Miller PD Jr. Regenerative and reconstructive periodontal plastic surgery. Mucogingival surgery.
Dent Clin North Am. 1988 Apr;32(2):287-306.

Nart J, Valles C. Subepithelial Connective Tissue Graft in Combination with a Tunnel
Technique for the Treatment of Miller Class Il and Il Gingival Recessions in Mandibular
Incisors: Clinical and Esthetic Results. Int J Periodont Rest Dent. 2016 Jul-Aug;36(4):591-8.
doi: 10.11607/prd.2748.

Tibbetts LS, Shanelec DA. A review of the principles and practice of periodontal microsurgery.
Tex Dent J. 2007 Feb; 124(2):188-204.

Sitbon Y, Attathom T. Minimal intervention dentistry II: part 6. Microscope and
microsurgical techniques in periodontics. Brit Dent J. 2014 May;216(9):503-9.
doi: 10.1038/sj.bd].2014.356.

17



38.

39.

40.

41.

42.

Moro et al.

Chambrone L and Tatakis DN. Periodontal soft tissue root coverage procedures: a systematic
review from the AAP Regeneration Workshop. J Periodontol. 2015 Feb;86(2 Suppl):S8-51.
doi: 10.1902/jop.2015.130674.

Chambrone L, Sukekava F, Araujo MG, Pustiglioni FE, Chambrone LA, Lima LA. Root-coverage
procedures for the treatment of localized recession-type defects: a Cochrane systematic review.
J Periodontol. 2010 Apr;81(4):452-78. doi: 10.1902/jop.2010.090540.

Stefanini M, Jepsen K, de Sanctis M, Baldini N, Greven B, Heinz B, et al. Patient-reported outcomes
and aesthetic evaluation of root coverage procedures: a 12-month follow-up of a randomized
controlled clinical trial. J Clin Periodontol. 2016 Dec;43(12):1132-1141. doi: 10.1111/jcpe.12626.

Zucchelli G, Mounssif |, Mazzotti C, Stefanini M, Marzadori M, Petracci E, et al. Coronally
advanced flap with and without connective tissue graft for the treatment of multiple gingival
recessions: a comparative short- and long-term controlled randomized clinical trial. J Clin
Periodontol. 2014 Apr;41(4):396-403. doi: 10.1111/jcpe.12224.

Jepsen K, Stefanini M, Sanz M, Zucchelli G, Jepsen S. Long-Term Stability of Root
Coverage by Coronally Advanced Flap Procedures. J Periodontol. 2017 Jul;88(7):626-633.
doi: 10.1902/jop.2017.160767.

18



