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Abstract

Objective This systematic review aims to assess the available literature on the clinical efficacy of hand versus power-driven
instruments for subgingival instrumentation during surgical periodontal therapy (ST).

Materials and methods A search of the literature was carried out on MEDLINE via Ovid, Embase, Web of Science, the
Cochrane Database, LILACS, and Scopus. RCTs comparing the use of powered instruments (test) to hand scalers (control)
for subgingival instrumentation in terms of changes in probing pocket depth (PPD) after surgical periodontal treatment were
included and screened in duplicate. Descriptive synthesis of the data and risk of bias assessment were undertaken.

Results Four RCTs met the inclusion criteria and were included in this systematic review. ST in all studies was performed by
means of open flap debridement. Gracey curettes were the most commonly used hand instruments, while sonic and ultrasonic
devices were used in the test group. Sites with initial PPD >6 mm had pocket reduction ranging from 2.93 to 4.89 mm in the
control group and from 2.77 to 3.86 mm in the test group. All studies found no significant difference between the different
types of instruments/devices in terms of PPD reduction.

Conclusions Despite the limited number of studies, both manual and power-driven instruments appear to be effective in
reducing PPD after surgical treatment of periodontitis.

Clinical relevance Based on the findings of this systematic review, the clinician may make a decision whether to use manual
or powered instruments during ST on a case-by-case basis and considering other factors, such as the risk of creating high
concentrations of aerosols.

Keywords Periodontitis - Scaling - Root planning - Surgical periodontal therapy - Systematic review

Introduction loss (CAL) and radiographic alveolar bone loss, associated

with periodontal pocket and gingival bleeding, which may

Periodontitis is a chronic multifactorial inflammatory disease
in which initiation and progression depend on a dysbiotic den-
tal plaque biofilm [1-3]. It is characterized by a destruction
of the tooth-supporting tissues including clinical attachment
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eventually lead to tooth loss [2, 4]. The treatment of periodon-
titis requires a stepwise approach that aims to stop disease
progression, improve clinical parameters, and reduce tissue
inflammation by effectively removing biofilm and calculus
from the tooth surface [3, 5]. Therefore, the patient’s optimal
oral hygiene associated with professional supra- and subgingi-
val instrumentation (step 1 and step 2) [3] and control of risk
factors are essential for achieving the endpoints of periodontal
treatment, i.e., pocket closure, defined as probing pocket depth
(PPD) <4 mm and absence of gingival inflammation (i.e., no
bleeding on probing — BoP) [3, 5-7].

Although most of patients/sites presenting periodontal
pockets will positively respond to steps 1 and 2 of peri-
odontal treatment, some sites may still present active dis-
ease after initial treatment [7—12]. In these areas, presenting
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deep residual pockets (PPD > 6 mm) and BoP, surgical peri-
odontal therapy (step 3) with the purpose of gaining further
access to the root surface [13] through different surgical pro-
cedures may be considered [3, 5]. The access to root surfaces
and removal of biofilm and calculus in the subgingival envi-
ronment may be completed either with manual (i.e., curettes)
and/or power-driven (i.e., sonic/ultrasonic devices) instru-
ments [3, 11]. Over the years, sonic and ultrasonic scalers
have been modified and designed to have smaller and thinner
tips, with longer working ends, providing easier access to
deeper pockets in furcation and intrabony defects. Studies
have shown that either hand or power-driven instruments, or
their combination, are effective to improve periodontal con-
dition and clinical parameters after non-surgical periodon-
tal therapy (NSPT), with no superiority of one instrument
over the other [5, 11]. Thus, the current S3-level treatment
guidelines strongly recommend for subgingival instrumenta-
tion, during step 2 of treatment, the use of hand or power-
driven instruments either alone or in combination and leave
the choice of instruments to the experience and preference
of the operator and patient, respectively [3, 5].

Nevertheless, a significant disadvantage of power-driven
scalers is the production of contaminated aerosols [15]. As
such, additional care is required to achieve and maintain
good infection control when incorporating these instruments
into the patient’s treatment. The emergence of the SARS-
CoV-2 virus and COVID-19 pandemic has had a significant
effect on the delivery of routine dental treatments, particu-
larly periodontal care [15—17]. In response to the new chal-
lenges, professional organizations published clinical guide-
lines providing guidance on the provision of periodontal care
and use of aerosol-generating procedures (AGP) for patients
[18]. Due to uncertainties about the safety of dental proce-
dures, guidelines initially advised that aerosol-generating
procedures should be avoided or, if necessary, undertaken
with droplet and contact precautions and personal protective
equipment (PPE) [18].

Although previous studies have compared the efficacy of
manual versus power-driven instruments, they essentially
focused on the non-surgical treatment of periodontitis (step
2) [19]. Therefore, the aim of this systematic review was to
summarize the available literature on the clinical efficacy
of hand versus power-driven instruments for subgingival
instrumentation during periodontal surgical therapy (step
3). In other words, we were interested to clarify whether
different instruments or their combination could influence
pocket reduction after periodontal surgical intervention. This
review provides useful information in the attempt to consider
different approaches and types of instruments during surgi-
cal therapy of periodontitis, which may contribute to crea-
tion and implementation of future guidelines and protocols
for periodontal treatment. It also provides relevant evidence
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to support treatment in those cases requiring reduced exposi-
tion to AGPs.

Material and methods

The systematic review protocol was registered with the
International Register of Systematic Reviews (PROSPERO;
CRD42020192679), and it is in line with the Cochrane
Handbook [20]. The Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) was adopted.

Focused question

In periodontal patients undergoing periodontal surgery,
what is the efficacy of hand compared to power-driven
instruments for subgingival instrumentation in terms of
probing pocket depth (PPD)reduction?

Inclusion criteria

Based on the PICOS, the main criteria for considering
studies for this review are as follows:

a. Types of participants: adult (> 18 years old) patients
clinically diagnosed with periodontitis, undergoing peri-
odontal surgery

b. Types of interventions (test group): studies evaluating
the use of power/mechanically driven instruments/scal-
ers (e.g., ultrasonic scalers, sonic scalers, and rotatory
instruments) combined or not with the use of hand scal-
ers for instrumentation during periodontal surgical treat-
ment

c. Comparison (control group): patients receiving subgin-
gival instrumentation with the aid of hand instruments
(e.g., manual scalers and curettes) during periodontal
surgical therapy

d. Outcomes: primary outcome: changes/reduction in prob-
ing pocket depth (PPD) defined as the distance from
the gingival margin to the base of the pocket; secondary
outcomes: (1) percentage of pocket closure, defined as
PPD <4 mm and no BoP; (2) changes in clinical attach-
ment level (CAL); (3) changes in bleeding on probing
(BoP); (4) changes in plaque index (PI); (5) tooth sur-
vival; (6) gingival recession; (7) radiographic changes
(bone level changes); (8) changes in microbiota; (9)
changes in gingival crevicular fluid (GCF) biomark-
ers; (10) patient-reported outcomes (including adverse
events as reported by authors); and (11) time needed to
perform the procedure
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e. Types of studies: randomized controlled trials (RCTs)
and controlled clinical trials (CCTs) both with a parallel-
group or split-mouth design and a minimum follow-up
of 3 months post-surgery

Retrospective studies, prospective controlled studies
(non-randomized), case series, case reports, review papers,
in vitro studies, studies on animal models, opinion articles,
and conference abstracts were excluded.

Search strategy

A sensitive strategy was developed aiming to identify
studies reporting the use of hand and power-driven
instruments for subgingival instrumentation during
periodontal surgical therapy. The search strategy
included MeSH terms and free text terms related to the
Population (disease AND surgery), the Intervention, and
the Comparison investigated in this review, connected
with the Boolean operator “AND” (details on the search
strategy can be found in supplementary file, Appendix 1).
Six main databases were searched: MEDLINE via Ovid,
Embase, Web of Science, the Cochrane Database (including
the Central Register of Controlled Trials (CENTER),
LILACS, and Scopus. A database search was conducted in
2020 and updated in March 2022. In an attempt to include
both published and unpublished data, a specific theses
database (https://about.proquest.com/en/dissertations/)
and clinicaltrials.gov were searched. A hand search was
performed for papers published about this topic, in high
impact factor journals (Journal of Clinical Periodontology,
Journal of Periodontology, Journal of Dental Research,
Journal of Periodontal Research, Journal of Investigative
and Clinical Dentistry) in the last year. Grey literature
was investigated in opensigle.inist.fr. Papers published in
English, Portuguese, Spanish, Italian, Greek, and German
were considered.

Data management and data extraction

A two-stage screening (titles and abstract first and then full
text) was carried out independently by two reviewers (JP
and NC) using Rayyan QCRI free web app (https://www.
rayyan.ai/). Any disagreement was resolved by discussion,
and if necessary, a third reviewer (EC) was consulted. Prior
to the formal screening process, a calibration exercise was
undertaken to pilot and refine the screening questions.
Calculation and presentation of level of agreement at each
of the two-stage screening was carried out using kappa
statistics.

Data extraction was also performed in duplicate by two
reviewers (JP, NC). When data were only presented in

figures and authors were not able to contact study investiga-
tors, information was extracted from figures by using soft-
ware (Plot Digitizer) in line with the Cochrane Handbook.
For the primary outcome (PPD changes/reduction), mean
values and standard deviations (SDs) were extracted. Sec-
ondary outcomes were extracted if they were presented in
at least one of the papers included. Only clinical parameters
measured at least 3 months after the surgical procedure were
extracted.

Quality assessment and risk of bias

Quality assessment of all the studies included was con-
ducted independently and in duplicate (JP, NC), as part
of the data extraction process. Since all included stud-
ies were RCTs, the revised Cochrane risk-of-bias tool for
randomized trials (RoB 2.0) (updated August 2019) was
employed. The RoB 2.0 assessment has five domains as
follows: (1) bias arising from the randomization process,
(2) bias due to deviations from intended interventions, (3)
bias due to missing outcome data, (4) bias in measurement
of the outcome, and (5) bias in selection of the reported
result. In case of any inconsistence of the data between
reviewers, information was checked. After the domain-
level judgement, an overall risk of bias judgement was
addressed for each of the included studies: low risk of bias,
some concerns, or high risk of bias. Data on sample size
calculation were also extracted.

Data synthesis

The PPD values at the different time points were extracted
from the studies meeting the inclusion and exclusion cri-
teria. PPD changes over time were calculated by sub-
tracting the follow-up values from baseline (TO —T1)
When the SDs of the primary and secondary outcomes
were not present, they were extrapolated by the for-
mula: SD= (A*\/n)/t_(n — 1) when a punctual p value
was reported and the tn — 1 value was calculable. When
the p value was not reported and/or was not a punctual
value (e.g., <0.01), the SD was estimated by the formula:
Variance (A) = Variance (x months) + Variance (basal)
—2r*SD (x months) * SD (basal), where r is Pearson’s cor-
relation coefficient between the two times and it was fixed
at 0.2 (low correlation) to be conservative. Whenever the
information was available, the unit of analysis (patient or
tooth) was extracted. When not available, changes in CAL,
BoP, and PI were also calculated as per description above.

Only descriptive statistics were presented since meta-
analysis was not performed due to the heterogeneity of the
included studies.
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Results
Study selection

A total of 1295 records were identified and screened for
the title and abstract, which led to 14 articles for full-text
screening (Fig. 1). Only 4 studies met the inclusion criteria
and were included in this systematic review. Reasons for
exclusion of articles are described in Supplementary file
(Appendix 2).

The level of agreement between reviewers was 93.3%,
and Cohen’s kappa was 0.84 at full-text screening stage.

Study characteristics

The characteristics of the included studies are presented
in Table 1. The total number of participants in each group
(power-driven and hand instruments) was 50. Out of four
randomized controlled trials included in this systematic
review, 3 had a split-mouth design [21-23] and one a
parallel-group design [14]. Studies included systemically
healthy patients presenting periodontal disease defined as
presence of moderate to advanced bone loss encompassing
40-60% of the root length [21, 22] or chronic periodonti-
tis (PPD >5 mm) [14, 23]. In two studies, smokers were
excluded while the remaining studies did not report data on

J

Fig. 1 Flowchart of the system-
atic review search process

smokers [14, 23]. All studies were carried out in a univer-
sity/hospital setting, in Brazil [14, 23] and Germany [21,
22].

Sallum et al. [14] and Silva et al. [23] assessed anterior
teeth while Kocher et al. [21, 22] evaluated single-rooted
teeth and molars with furcation involvement. Only two
studies specified the number of teeth/sites instrumented. In
the study by Kocher et al. [21], 76 teeth (456 sites) were
evaluated in the control group and 65 (390 sites) in the test
group. Conversely, 45 molars with furcation involvement
were investigated in a study performed by the same research
group [22].

All studies included in this systematic review provided
some type of initial therapy including oral hygiene
instructions (OHI), plaque control, and/or supra/subgingival
instrumentation (step 1 and step 2) before periodontal ST
(step 3). In all studies, ST was performed by means of
open flap debridement and was carried out by experienced
operators, except in the study by Silva et al. [23] in which
data on operator experience was not reported. In the study
by Sallum et al. [14], surgeries were performed using a
surgical microscope M-900 (DF Vasconcelos, Sdo Paulo,
Brazil).

Regarding the type of manual and power-driven instru-
ments used, Gracey curettes were the most commonly
used hand instruments, while sonic [21, 22] and ultrasonic

Records identified through
database searching
(n =2533)

Additional records identified
through other sources
(n=0)

1.1. Identification

1

Records after duplicates removed
(n =1295)

1.2. Screening

J

1.3. Eligibility

J(

1.4. Included

[
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Studies included in
qualitative synthesis
(n=4)




Clinical Oral Investigations (2023) 27:1-13

JTomod wnuw
-TXeW Y} Ur
‘(1zexq ‘oyned
0BS ‘@sneun
STIOSHINIA)
9OIAP JIUOS
-enn ‘dn ¢y

adoos

-0I01IW [B213INS
& 3ursn (901A9p
Jruosenn yim
JUAWIYIRIOP
snnofed

‘dno13 sNad
{sa191N0 YIMm
JUSWYORIAP
snnofed ‘dnoid
D)D) [eAowdl
WNJUAW
[euonuAUI INO
-U)IM IO (S01AdP
Jruosenn yim

—dno13 sNAd uoneudwW
Jomod -nIsur Jool
wnwrxew [EUOTIUDAUOD (y001
) ur ‘([izerg ‘dnoi3 sNID JOLIJUE Ul
‘o[ned oeS {saInd YIm soyis Jewrxoxd
Od SAep 0¢/X7  ‘@SMEBUD OIUOS  SANAIND AJ0ID)  UONRIUSWINISUL 7 1se9 e Ul
JreuodN[3 AUIPT -OIA) 1P 9/6—dnoiS DD 1001 [RUOTIUAA ww ¢ < dd)
-XYIO[Yo %210 owosenn ‘dn sanaInd £30vID -uo0d ‘dnoid snnuopotiod papnpour M 1T [#11 (S002)
s Suisury  ¢gH—dnoiS gN1oy  9/6—dnoi3 DI O1D) YIM @O Joryy jou s1jowg ‘N 6T *09-S¢  Anstoatun/[izerg 1od ‘[e3e wn[eg
(yr3u9g J001
(AuewIon ‘uow Ay JO %09-0F
(Auewrron -197T ‘@Apari] Surssedwoous)
‘yoeraqrg -NH) 9)32Ind SSO[ QuOq
Yoom [/Aep ‘@oAey 2dK) Jequreqg paooueApe
® X7 uonnos -0jo1d) syrosur 9/G ‘sap2Ind 0] 9JeIOPOW [zz]
QUIPIXAYIOYD JI9[BOS J1UOS Kdov1D $1/€1 UM 9SBISIp KyjisIoA (6661) uuew
%T0 UM Suisury  pajeod-puowelq  pue ‘ZI/I1 ‘8/L ado [eIUOPOLISd AN AN 19-T¢ -tun/Auewiey  pnow-ds ‘1Y  -Seld pue I9Yd03
(a3uor J001
(Auew1on ‘uowt Y JO %09-0F
(Auewron 19T ‘@ApoLL Surssedwoous)
‘yoeraqrg -nH) 92INd SSO[ Quoq
0Od Yoom 1/Aep ‘@oAry] 2dK) JreyuIeg paoueApe
BX 7 uonnjos -0j01d) syprosut 9/G ‘sanaImd 0) 9JeIopOW (12l
QUIPIXAUIOYD IoBOS JIUOS Kooe1n UM 9SeIsIp Kyis1oA (6661) uuew
%T°0 WM SUISURY  PIILOd-PUOWLI(] ¥1/c1 pue 9/¢ ado [eIUOPOLISd UN AN *79-6C -luny/Auewien  yinow-[ds ‘1Y  -Se[d pue Joyooy]
ampaoord PAATIOAI
I0)je JO Y)IM pasn sjuQwINISul sjuow juQuIean [B) uon
Joue)sqns Jayjo uoALIp-1omod -NISul [enuew -uoporrad [ed  -TUyOp/SIsouerp 1opua3d
10 dnoqnuy —dnoi131s9], —dnoi3 [jonuo) -13ms uo s[reIPg snnuopoLdd - Smes Sunjows ‘ofuer o3y Sumes/Anuno) Apms Jo odAL, (1eak) JoyINYy

sisA[eue oy} Ul popn[our S[ELI) PI[[OIUOD PIZIWOPUEI Y} JO SOTISLISJORIRYD UIRJA | d|qel

pringer

a's



6 Clinical Oral Investigations (2023) 27:1-13
. L L [14, 23] devices were used in the test group. Three differ-
Q
§ 5 £52 ent power-driven instruments, primarily sonic/ultrasonic
= = © = . . .
°cse 2229 devices, were used in the test group (details for type of
LZ&gelzoge® group yp
2252 2N - instrument are reported in Table 1). None of the studies
) O |-= =] . . . . .
T8 B8|ESE XQ investigated the combination of powered and hand instru-
<o 5 A~ ments in the test group.
3 ., B . In the study by Sallum et al. [14], clinical measurement
= - S o S O . . . .
rL § @ § 0 8 % SRS _| ¢ was performed with the aid of a stent, while in the other
§ 5 g 'é § E g s “8’ <) '.i; E ‘§ studies, no attempt of standardization was made. The follow-
L S &5 2 .
ool EEE22E6Sz| & up varied from 3 to 24 months.
282 |2EE2802&8<28| 8
= a8 A 8
(=¥
= <
| ' Primary outcome
. =7 <
5 S g -
o ‘:73 ~ m b . .
En £ gz $e 5 Probing pocket depth (PPD) changes or reduction
(SR =% 3 E =
8532 2 o &85 =2
S £ g 5.2 o .
Sgg [g°F = The results demonstrated that both therapeutic approaches
. z (hand or sonic/ultrasonic instrumentation) were effective in
gﬂ . = reducing PPD values from 3 to 24 months after surgical peri-
2 2= = .
<S8 5 odontal therapy [14, 21-23] (Table 2). On the experimental
g 2 Py P
= % g g § sites with an initial PPD of 4/5 mm, mean reduction in the
§ T‘j % 3 % % studies included ranged from 0.86 to 1.82 mm in the control
o= F s roup and from 1.00 to 1.89 mm in the test group. Sites
o o group group
B &= g E i:: iy GC:: with initial PPD > 6 mm had mean PPD reduction ranging
= o — 'z =1 o .
£ 3 55 E g 5 E 5 ‘é& from 2.93 to 4.89 mm in the control group and from 2.77 to
§ § .S 8 E A 73 % g - S 3.86 mm in the test group, respectively. However, no differ-
2 8o g _§ g g g2 %’ B S ences in the PPD reduction caused by the selection of instru-
£33 O ‘é ments were shown in any of the studies [14, 21-23]. Kocher
" 3 et al. [21, 22] also demonstrated no difference according to
g 2 2 type of instruments in relation to the different tooth sites
Eo 23 2 (with or without furcation; Table 2).
B=i 15} E %[)
& & g Secondary outcomes
g .
= A Secondary outcomes are presented in Table 2.
. =) g
5] — ()
en -
= =)
S8 E g Percentage of pocket closure (PPD <4 mm)
(5]
5y & PR -
<% = =
. g Percentage of pocket closure was not available in any of the
2 Z ; studies.
= o
Q >
< = =
%‘ g % Clinical attachment level (CAL)
=) S <%
2 £ =
) /A = . . e
B S In experimental sites with initial PPD <3 mm, an attachment
_ E §' loss ranging from 0.46 to 1.20 mm and 0.57 to 0.83 mm was
3 f o observed over a period of 6 to 24 months in the control (hand
u; B k= instrument) and test group (ultrasonic/sonic scalers alone),
g E g respectively
& . .
> $ g . . o .
S |F ~ 5 On the sites with an initial PPD > 6 mm, CAL gain in
o . . .
E . '§ the different studies ranged from 1.32 to 2.79 mm in the
g El g g g control group and from 0.55 to 2.11 mm in the test group.
) s .
=2 £ = g No difference between groups was found regardless of the
- B i) . . .
K £ Lfg § : instrumentation type [21, 23]. The same was observed in
e | 2 & Sé sites with furcation involvement [22].
@ Springer



Clinical Oral Investigations (2023) 27:1-13

ANF L] ww g

ANF 00— W G/
SANFL0— 1w ¢
LAINFS0'C ‘ww g

LANF [ W G/p

LANF €00 — W ¢

+ (LTILTOHS) OT'0TF 41759
AN

ANF 68T ‘w9

ANF [€0:Ww g/
SANF09°0— 1w ¢
LANFO[°E (ww g

LANF 69T W Grp

SANF €00 — 1w ¢

(8T'L9 *S8°LE) LSITFLSTS

ANFHET ‘w9

AN FTC0: W G/

LINF 0 — W ¢
fAINFE6'C ‘w9
+AINF98°0 ‘ww G/t
LINFOTO— W ¢
+(PLL8 “TE'OL) 8T'STFEC6L
AN

ANF e [-ww 9

ANTF LT 0w G/
FANFO00'T — W ¢
LINFOE°¢ s 9

LANF 8T ‘W G/
+AINF60°0 ‘W ¢

(TTLL *8°SY) 9€°8TF IS 19

sagueyd VD

sadueyd qdd
(%) seSueydo Jog
sa3ueyo 14

sagueyd VD

sa3ueyd qdd
(%) seSueydo Jog

9IS uoneIINJ
syjuow §7

Q)1S UOTIBOING ON

AN AN sogueyd I4
ANFHLT ‘w9 ANFCYT ‘w9
ANFE0 ww G/ ANFET0— W G/
PINF LSO — W ¢ PINFOTT — W ¢ SOZUBYD TV
LINF90°¢ ‘w9 fANFTC¢ w9
PINFPCT W G/ LINFO0T ‘i G/ )1s uopedIng AN d|
LINFO0-ww ¢ LINF P10 W ¢ so3uByd (Idd sypuowr 9 AN/SY B/U G (6661) UUBWSE[] PUE 104003
+(19°89 ‘1€°S¥) 8T'61 F96'9S {TE€Y9 ‘8T 1Y) LO'61 F8°CS (%) seSueyd Jog
+99°G1 ‘¥S'6—) S8'0TF90°€ {SLTLTI'TI-) 8L'61 F€8°0 sogueyd 14
OI'TFLST ‘w9 [0 T+ILT wwg
€5°0F 650 ‘W G/t 6S°0FTH'0 W G/
LO0F690— ww ¢ 9¢€'0— F19°0—ww ¢ SOZUBYD TV
{P9°€‘8ST) 8YOFITE W9 (89°C [87) TLOFHT'E ‘W 9
A{LTTOE D YOOFSLT 'WW G/ (90°C 9T 1) L9'OF99'[ ‘Wi G/p
+(87°0°80°0—) 6T0F 1°0 ‘ww ¢ «(61°0°61'0—) TEOFO ‘W ¢ S95UBYd (Idd sypuowr ¢
(9589 Y9°Ly) 1€ LIF1'8S +(T6'99 ‘69°SY) €L°91 F18°SS (%) sesueyd Jog
+{61'ST LS8 ) 6'61F91°C +{PSTT 0STT =) TL'OTF 200 so3ueyo 14
$8'0F69'T w9 IL0F08T ‘w9
SS0FT80 ‘W G/ IL0F 1670 ‘W §/p
90— F¥90—rwuw ¢ SE0— FIy0— ¢ SOSUBYD TVD
{89°€08°7) 6CTFCEEC WW Y (8¢ 'TI'E) SSOF Sp¢ 't 9 06€/89 1s°L
A0TT8S D TSOF 68T W G/ (€0TSSD ¥'OF6L'] ‘Wl G/ 9S¥ /9L ‘10nuo) (12l
+(ST°0°60°0—) 8TOF 800 W ¢ +91°0°91°0—) 970 F 0 ‘W ¢ soSueyd qdd syyuow 9 9r8/TH1 e/u el (6661) UURWSE PUB JOYd03]
(dns—jur 9,66 1D) S F ueaw (dns—jur 9,66 1D) S F ueaw dnoi3 xod dnoi3 xod
dnoi3 1sq], dnoi3 jonuo) sowoonQ sjutod owiy,  ‘s9)IS/Yy1a) JO "ON ‘syuoned jo -ou [e10], (1eaK) I0UyINY

syurod owmn pue sdnoi3 03 Surp10doe ‘SISATRUE 9} UI POPN]OUI S[BLI} PO[[OUOD PIZIWOpUel Ay} AQ pa31odal sowooIno [BIUOPOLIdd ¢ d|qel

pringer

a's



Clinical Oral Investigations (2023) 27:1-13

(11— 0L) aureseq woy sanfea dn-mo[[oj ay3 Sunoenqns Aq paje[no[ed Swn I9A0 sIZURYD),

[eATIOIUT Q0UapPYU0d ‘1) ‘a1qedridde jou ‘vyu (3uiqoid uo Surpas|q ‘gog xopur onbeld ‘74 (A9 JuswydENE [ROTUT[O “TV) ‘yidep 1oood Surqord ‘GJq (pariodarjou ‘YN ‘requuinu ‘u

SSOJ JUSWIYJLIIE UB SIN[EA dATIESOU puE UreS JUSWYIBYIE UL AJEDIPUT SON[BA SATISOJ

+(T€'99 TI'T1E) L'LTFTL Y {(IT°€ES'STED 9€ TEF BT €€ (%) sesueyd Jog
HLO6'ELS6 1Y) TSTFI6'LS +(8L°69 ‘¥ LE) SHSTFI9°€S (%) se3ueyp 14
{T€°€°9€°0) EETFI]'T {PSTHS0) 8STFHS'T SOSUBYD TVD AN
{ETECDTLOFLLT H€9°€ €V ¥6'0F€0°E soSueyd (dd syiuow ¢ ANAIN e/uizl (€21 (8007) T8 19 oy[ld BA[IS
AN AN (%) seSueyd Jog
AN AN soSueyd 14
€I'0F68°0 :SNAD €LOF6LT :OAD
0€'0F8FT :SNID 6£0FS1C D10 S9SUBYY TVD
S0'0F98°¢ :SNAD 0L'0F98F% :0AD
€L°0FT9°€ 'SNID 18'0F86°¢ :0ID $95UBYO (Idd syuow §
AN AN (%) sesueyd Jog
AN AN soguey I4
{6€T0€T-)8STFSS0:SNAD  +(€0°S LT°0) 0¥’ €F09°C :DAD
STE90-) 69TFECTSNID (86 “90°0—) T8'TFI6'T :DID SOSUBYD TVD
{9TY Y87 660FSSE:SNAD (€09 ‘SLE) 6S'TF 68 :DAD AN
+(LEY68°7) €0'TFE9°E :SNID {167 °69°7) SSTF08°¢ :DID so3uBYd (Add syuow ¢ ANARIN 0T ‘0F [+11 (S002) T 10 wnpres
+(T6°8L “1¥'LS) TH61 FL1'89 + (L9°68 ‘66'89) LO'STFEC 6L (%) seSueyd Jog
AN AN sogueyd 14
ANFITC w9 ANFOE'T ‘ww 9
ANF 6770 ‘W G/ ANFGT0— W G/
fINF 80— W ¢ AINFEOT— W ¢ SOSUBYY TVD
£INFL6C ‘W 9 fINFOE'€ ‘wuw 9
fAINFIST ‘W G/ fINFOS'T ‘W G/
FANF60°0 ‘W ¢ LAINF 00— ¢ saueyd qdd 9)IS UOILIINS ON
+(PL'19 '91°60) TV 6T F S¥'S¥ (8579 ¥T'TE) 61°6TF 1'8F (%) seBueydp Jog
AN AN soSueyd 14
(dns—jut 9,66 1D) S F uew (dns—jut %66 1D) S F ueowW dnoi3 xod dnoi3 1od
dnoi3 jsq], dnoi3 jonuo) sawodINQO sjutod awiLy,  ‘$9)IS/Y1R3) JO "ON ‘syuaned jo ‘ou [e10], (1e2K) J0yINY

(ponunuoo) zsjqey

b
)
)
5
et
|9
A
&l



Clinical Oral Investigations (2023) 27:1-13

In the study by Sallum et al. [14], CAL was described as
the relative attachment level, i.e., the distance from a rubber
stop to the most apical position of the periodontal pocket.
However, the authors did not mention if the rubber stop was
located at the cemento-enamel junction (CEJ). The findings
from this study demonstrated a statistically significant dif-
ference in the relative attachment level between sites where
calculus removal was performed with manual instruments
(CDC) compared to ultrasonic scalers (CDUS). The differ-
ences were lower for the CDUS group (p <0.0001).

Bleeding on probing

Gingival inflammation was measured in 3 studies as bleed-
ing on probing (BoP) [21-23]. Root instrumentation dur-
ing periodontal surgery with hand or power-driven scal-
ers reduced BoP over time. However, the modality of root
surface debridement had no influence on BoP at 6 and
24 months after the surgery around single-root teeth or [21]
upper and lower molar sites [22].

Plaque accumulation

Plaque accumulation was recorded by dichotomous index
[21, 22] on 3 sites per tooth and by Ainamo and Bay index
[24] in the study by Silva et al. [23]. However, it was not
clear if plaque was assessed only at experimental sites or
on full mouth. In none of the studies, the modality of root
surface debridement had influence on plaque accumulation
6 and 24 months after the surgery [21-23].

Gingival recession

Instrumentation with manual curettes or ultrasonic scaler
with diamond-coated tips during periodontal surgery
resulted in significant gingival recession compared to base-
line. However, significant difference among groups was not
found [23]. In the sites with initial PPD <3 mm, both instru-
ment types showed an average mean recession of 0.5 mm
that remained unchanged over the period of 24 months,
regardless of the instrumentation modality [21]. It was not
detailed in the studies if gingival recession was evaluated
only at experimental sites or full mouth.

Time requirement

Of the 4 studies included in this review, only two recorded
the time required for root surface instrumentation [21, 22]. In
both studies, the time was recorded by stopwatch, not includ-
ing changing of instruments or inspection of the root surface
[21, 22]. When single-root teeth were instrumented with a
sonic scaler, the average of time required was 1.4 +0.3 min,
while with hand instruments, it was 3.0+0.9 min (p <0.001).

Meanwhile, for instrumenting root surfaces of mandibular
molars, 7.3 + 1.0 min was necessary with manual instru-
ments and 3.5+ 1.5 min with sonic instruments (p <0.01).
For maxillary molars, 8.5+ 1.5 min with hand instruments
and 4.5 + 1.4 min with diamond-coated sonic scaler inserts
(p<0.01) were required. Based on these findings, compared
to hand instruments, the diamond-coated sonic scaler inserts
markedly reduce the time required for root surface instrumen-
tation of molars with furcation involvement and single-root
teeth during flap surgery [21, 22].

Other secondary outcomes

Data on tooth survival, radiographic changes (bone level
changes), changes in microbiota, gingival crevicular fluid
(GCF) biomarkers, and patient-reported outcomes were not
considered/investigated in any of the studies.

Assessment of methodological quality
Assessment of studies’ quality

All studies were considered at moderate risk due to insuf-
ficient reporting of the randomization process (namely lack
of allocation concealment) and outcome measurement, while
25% of the studies had missing outcomes (Figs. 2 and 3).
None of the studies reported if examiners were blinded and
sample size calculation was not specified. In addition, the
primary outcome was not clearly described in any of the
studies.

Meta-analysis

Due to the significant heterogeneity in the study method-
ology (e.g., different time points) and reduced number of
studies, a meta-analysis could not be performed.

Discussion

This systematic review summarizes the available evidence
on the efficacy of hand and power-driven instruments for
subgingival instrumentation during surgical treatment of
periodontitis in terms of pocket reduction. Despite the
limited amount of evidence available on this topic and the
moderate risk of bias of the included studies, our results
showed that irrespective of whether manual or power-
driven instruments were used during surgical periodontal
treatment, no difference was found in the clinical peri-
odontal parameters. Even though only four studies were
available on the present topic, all of them applied a similar
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Fig. 2 Risk of bias as a percent-
age of all included studies
according to the domain
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Fig. 3 Risk of bias of all included studies according to the domain

surgical approach and were consistent in reporting similar
outcomes for manual and powered instruments [14, 21-23].
Remarkably, while no changes in clinical outcomes were
suggested, two studies indicated that powered instruments
are more time-efficient, thus reducing the overall time of
instrumentation [21, 22].

As part of the research efforts to support clinical prac-
tice, the findings of this systematic review generate relevant
information when making decisions on the instruments to
select for root instrumentation during periodontal surgery.
In particular, the similar outcomes obtained with powered
and manual instruments are extremely relevant in situations
that do not allow use of power-driven instruments, such as
when the risk of contamination due to the generation of con-
taminated aerosols in a closed environment is high, or in
countries where access to ultrasonic and sonic devices may
not be feasible. A recent systematic review has shown that
ultrasonic scaling, air polishing, and prophylaxis procedures
produce contamination, with a small amount of evidence
showing droplets taking between 30 min and 1 h to settle

@ Springer
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[15]. In contrast, contamination associated with hand scaling
was very low [15]. The emergence of the SARS-CoV-2 virus
and COVID-19 pandemic has had a significant effect on the
delivery of routine dental treatment, particularly in perio-
dontal care [17]. A recent study investigating the impact of
the COVID-19 pandemic on periodontal practice in the UK
has shown that one of the main concerns among clinicians
was the ability to provide appropriate treatment to patients.
According to clinicians, reduced volume of patients per day
(76.4%), followed by use of curettes instead of ultrasonic/
piezoelectric devices (69.1%) for periodontal treatment, was
the top predicted changes during the pandemic [17].

Most of the available studies investigating the use of
different devices and/or instruments for subgingival instru-
mentation focused on NSPT (step 2) [7]. In daily practice,
NSPT is always the first choice for treatment of periodon-
titis patients. However, the prognosis of teeth presenting
with periodontitis stages III and IV can be challenging
to determine. Although most patients respond positively
to NSPT, some areas may still present residual pockets
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requiring additional surgical treatment (step 3) [3, 5]. Both
subgingival instrumentation alone or combined with a
flap procedure were considered effective methods for the
treatment of residual shallow/moderate pockets (4—-5 mm)
in terms of PPD reduction and clinical attachment gain.
Nevertheless, in the treatment of deep pockets (> 6 mm),
open flap debridement resulted in greater PPD reduction
and clinical attachment gain [3, 25]. Remarkably, Graziani
et al. suggested that periodontal surgery not only has a
benefit in terms of pocket reduction but also can be a more
cost-effective solution for long-term tooth survival than
replacement by dental implants [13].

It is important to highlight that the present systematic
review included relatively old studies published between 23
and 14 years ago and investigated the use of instruments that
may be outdated and do not reflect the instruments/devices
currently applied for subgingival instrumentation. There has
been a significant evolution especially in terms of ultrasonic
tips that are far smaller, thinner, and better performing than
the ones used in the past [26]. A recent RCT using a split-
mouth design has compared the clinical efficacy, chairside
time, and post-treatment hypersensitivity of four instruments
used for subgingival periodontal instrumentation during
NSPT [19]. Quadrants were randomly divided into four
treatments: Gracey curettes (Hu-Friedy®), piezoelectric
ultrasonic (Satelec®), diamond burs 40 um (Intensiv
Perioset®), and piezosurgery ultrasonic (Mectron®). At
8 weeks post-intervention, Gracey curettes, piezoelectric
ultrasonic (Satelec®), and piezosurgery ultrasonic
(Mectron®) were statistically more effective than diamond
burs in increasing attachment level and reducing probing
pocket depth. Regarding post-treatment hypersensitivity, no
statistical differences were observed in any of the groups.
Additionally, the ultrasonic scalers showed a significant
reduction in chairside time.

Remarkably, there is a lack of studies investigating the effi-
cacy of manual and power-driven instruments when used in
combination and how this association could contribute to the
clinical endpoints after surgical periodontal treatment. Like-
wise, no evidence was found comparing different types of
instruments for subgingival instrumentation during the surgi-
cal phase of periodontal therapy on patient’s comfort or post-
operative pain. With an eye towards a more patient-centred
approach, it would be important in the future to compare dif-
ferent instruments for root instrumentation and to consider
patient-reported outcome measures, including patients’ pref-
erences, discomfort, and perception about therapy. From the
present systematic review, it is not possible to conclude if
patients are expected to have better or worse PROMs after use
of different types of instrumentation during surgical periodon-
tal treatment. However, it is suggested that powered instru-
ments may reduce the length of treatment, and this could be
seen as an advantage by both patients and clinicians.

It has been demonstrated that the experience and
skill of a clinician can significantly affect the outcome
of NSPT performed with the aid of both ultrasonic and
hand instruments, with more positive improvement in
clinical parameters when performed by a more qualified
operator [27]. Hence, the selection of type of instruments
may also be influenced by clinicians’ level of skill and
experience. While all the studies included in this review
were performed in a university setting, under ideal condi-
tions that allowed controlling for some confounding fac-
tors, it can be speculated that clinicians that performed
the instrumentation were upskilled compared to average
general practitioners. Therefore, studies looking at the
effectiveness rather than efficacy of root instrumentation
with manual vs. powered instruments and performed in
general dental practices are warranted.

The present systematic review only allows for assumptions
on open flap debridement surgery; however, the impact of dif-
ferent instruments on different types of periodontal surgery
is still unknown. Additionally, none of the included studies
considered microbiological outcomes and which instrument
would present a better performance in terms of decontamina-
tion of the root surface. Thus, further studies investigating
the use of different instruments combined with novel surgi-
cal techniques such as minimally invasive surgical therapy
(MIST) or regenerative procedures, where a proper decon-
tamination of the root surface is even more crucial to allow
the formation of new attachment, are required. In addition,
the impact of different instruments on meaningful endpoints
both for the clinician (such as % of pocket closure) and for
the patient (like PROMs, adverse events, and tooth survival)
should be further investigated.

Conclusion

There are a scarce number of studies assessing the use
of different instruments for subgingival instrumentation
during periodontal surgery. From the present systematic
review, it was concluded that both hand and powered-
driven instruments are effective in reducing probing
pocket depth after surgical treatment of periodontitis.
Hence, the clinician has the option to decide on a case-
by-case situation whether to use manual or powered
instruments or its combination to achieve a predictable
outcome. Aspects to be considered when making this
decision should include risk of contamination and
development of contaminated aerosols, preferences of
the clinician and patient, and time required to perform
an adequate decontamination of the root surfaces. The
anatomical characteristics of the teeth and easiness of
access should also be considered. Further RCTs using
new devices are warranted in order to better support the
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clinical decision-making process, which should consider
tangible outcomes both for the clinician (i.e., percentage
of closed pockets) and for the patient (i.e., quality of life,
risk of adverse events, and tooth survival).
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