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Vortragstätigkeiten oder Forschungs-/ Studiengelder erhalten
zu haben:

gesund Gingivi*s
Parodon**s

//

Problem:	
Biofilme	sind	nur	vorübergehend	besiegbar.

Therapieansatz?
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Faktoren	für	
Dysbiose	des	

oralen	
Mikrobioms

Mundhygiene

Ernährung
An*bio*ka/	

an*mikrobielle	
Substanzen

Immunantwort
Rauchen

Hormonelle	
Veränderungen

Speichel-	
flussrate

Gene*sche	
Unterschiede

Allgemein-
erkrankungen,		
z.B.	Diabetes

Symbiose	-	Dysbiose	
Einflussfaktoren

Kilian	et	al	2016	;Brit	Den	J,	221,	10	;	657-666	

Orale	Biofilme:	
• Sind	physiologischer	Bestandteil	der	Mundhöhle,	

• bei	Symbiose	zu	Dybiose	werden	Virulenzfaktoren	
hochreguliert	(Immunreaktion	beachten!),	

• diese	Faktoren	beeinflussen	Destruktionsprozess	
(multikausal),	

• diese	Faktoren	beeinflussen	sich	auch	untereinander	
(Circulus	vitiosus).

Therapieansatz?

gesund Gingivi*s
Parodon**s

//
Problem:	

Biofilme	sind	nur	vorübergehend	besiegbar.	

Lösung:	

Therapieansatz?

Professionelle	mechanische	Biofilmreduk,on?

?
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Back	to	the	Roots	...	?

Albucasis	(Abu	el	Quasim,	Cordoba)	De	chirurgica	ca.	1000	n.	Chr.	„Über	das	Schaben	an	den	Zähnen“

…entsprechend des Behandlungszieles?

Professionelle	mechanische	Biofilmreduk,on	-	Was	ist	zeitgemäß?

Sind	Küreee	&	Co.	2024	up	to	date?

Pa,ent,	43Jahre,	Raucher
Pa,en,n,	20Jahre,	Nichtraucherin,	Rötung	
Regio	21

3 mm

3 mm

3 mm

…entsprechend des Behandlungszieles??

Instrumentenauswahl

Graetz_Handout.key - 8. April 2024



Dicke:	ca.	200	µm	
												20µm	cervical	
												600µm	apikal

DALY	1980

Methylenblau-Färbung

Wurzelzement

Bakterielle	Plaque

Zappa	U,	Smith	B,	Simona	C,	Graf	H,	Case	D,	Kim		W.	Root	substance	removal	by	scaling	and	root	planing	J	Periodontol.	1991	Dec;62(12):750-4.	

22	Jahre	Scaling

Instrumen,erung	der	Wurzeloberfläche	-	Ziel	der	Maßnahme	definieren!

„Die	Interven,on	zielt	auf	die	Besei,gung	(Reduk,on)	von	subgingivalem	Biofilm	sowie	Zahnstein	und	kann	
mit	der	Enrernung	von	Anteilen	der	Wurzeloberfläche	(Wurzelzement)	verbunden	sein.“		

(s3-LL	„Leitlinie	zur	Behandlung	der	Parodon,,s“)

Scaling	

Root	Planing	

versus

(Kieser,	1994)

Saumepithelzelle

KüreTage

…Handinstrumente	zu	kompliziert?

Graetz	et	al.	(2015)	Subgingival	instrumenta,on	to	remove	simulated	plaque	in	vitro:	influence	of	operators'	experience	and	type	of	instrument.	Clin	Oral	Inves,g	19,	987-995.

Spezialkürette

110
Schneide

Universalkürette

90

Fazialfläche

Rücken

Lateral-
fläche

Schneide Schneide
90 110

Schneide

„Double“ 
Spezialkürette

110
Schneide

Systema*sches	überlappendes	
Instrumen*eren!

NEIN,	nur	behandlersensi,v!

Graetz_Handout.key - 8. April 2024



Graetz,	C.,	Bräuning,	A.,	Plaumann,	A.,	Springer,	C.,	Kahl,	M.	&	Dörfer,	C.E.	(2016)	An,infek,öse	Therapie	-	Instrumente	zur	Wurzeloberflächenbearbeitung	im	Fokus.	Parodontologie	27,	165-183.	
Seidel,	M.	&	Graetz,	C.	(2019)	Mechanische	Biofilmenrernung:	Was,	womit	und	wie	funk,oniert‘s?	ZMK	35,	2-7.

Instrumentenauswahl

Bildquellen:	http://www.auto-motor-und-sport.de Bildquellen:	http://www.auto-motor-und-sport.de Bildquellen:	http://www.dlr.de
Bildquellen:	https://www.nzz.ch/zuerich/spinat-als-
kraftfutter-popeye-hatte-recht-ld.1538664

Systema*sches	überlappendes	
Instrumen*eren!

Instrumentenauswahl

Leichthändiges	systema*sches	
überlappendes	Instrumen*eren!

Graetz	et	al.	(2015)	Subgingival	instrumenta,on	to	remove	simulated	plaque	in	vitro:	influence	of	operators'	experience	and	type	of	instrument.	Clin	Oral	Inves,g	19,	987-995.
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?Biofilmmanager*in?	

Innovations in non-surgical
periodontal therapy: Consensus
Report of the Sixth European
Workshop on Periodontology
Sanz M, Teughels W. Innovations in non-surgical periodontal therapy: Consensus
Report of the Sixth European Workshop on Periodontology. J Clin Periodontol 2008;
35 (Suppl. 8): 3–7. doi: 10.1111/j.1600-051X.2008.01256.x.

Abstract
Introduction: The remit of this working group was to update the existing knowledge
base in non-surgical periodontal therapy. The published systematic reviews from the
fourth EAP Workshop formed the starting point for this update and in addition specific
innovations not covered in previous workshops were included.
Material and Methods: The literature was systematically searched and critically
reviewed. Five manuscripts were produced in five specific topics identified as areas where
innovative approaches have been developed in non-surgical periodontal therapy and which
were deemed to be strategically important for patient care and clinical practice.
Results: The results and conclusions of the review process are presented in the
following papers, together with the group consensus statements, clinical implications
and directions for future research:
A systematic review of the effects of full mouth debridement with and without
antiseptics in patients with chronic periodontitis.
Advances in Power Driven Instrumentation.
Laser application in non-surgical periodontal therapy – a systematic review.
Antimicrobial therapy in periodontitis: the use of systemic antimicrobials
against the subgingival biofilm.
The cost-effectiveness of supportive periodontal-care for patients with chronic
periodontitis.

Key words: cost-efficiency; instrumentation;
laser; non-surgical; periodontal therapy
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Instrumentenauswahl	-	Trends?

Sculean	et	al.	(2013)	A	paradigm	shiy	in	mechanical	biofilm	management?	Subgingival	air	polishing:	a	new	way	to	improve	mechanical	
biofilm	management	in	the	dental	prac,ce.	Quintessence	Int	44,	475-477.	doi:10.3290/j.qi.a29615.

Instrumentenauswahl

Strafela-Bastendorf,	N.	&	Bastendorf	K.-L.	(2020)	Ein	Zuckeraustauschstoff	macht	Karriere	in	der	Zahnmedizin.	zm	110,	14:	42-46.	
Seidel,	M.	&	Graetz,	C.	(2019)	Mechanische	Biofilmenrernung:	Was,	womit	und	wie	funk,oniert‘s?	ZMK	35,	2-7.

Erythritol/Erythrit	
• kristallines	Pulver,	Fermenta,on	

natürlicher	Zucker	(z.B.	im	Honig)	
• süß,	kaum	Kalorien	(lykämische	

Faktor:	0),	ca.	0,2kcal/g,	pH-Wert:	7	
• nicht	kariogen	(hemmt	S.	mutans,	P.	

gingivalis)	
• an,oxidierend,	Radikalfänger,	

unverändert	über	Urin	ausgeschieden

Glycin/Glykol	
• natürliche	Aminosäure,	Proteinbaustein	
• Eiweißreichen	Lebensmieeln,	Nahrungs-

ergänzungsmieel	(E640)	
• Radikalfänger,	Neurotransmieer	
• leicht	süß,	pH-Wert:	6,2

Trehalose	
• Disaccharid,	Zuckeraustauschstoff	
• wasserlöslich	
• In	Pflanzen	und	Pilzen	

vorkommend	

Pulver (alle wasserlöslich)

abrasiv ≥ 40 µm 
(alles Salze)

Natriumbikarbonat

Aluminiumtrihydroxid

Kalziumkarbonat

niedrig-abrasiv
≤ 65 µm

Glycin bzw. Glykol 
(Aminosäure, rund 25µm)

Erythritol bzw. Erythrit 
(Zuckeralkohol, rund 14µm)

Trehalose (Disaccharid, rund 
30-65µm)

Technik	um	ca.	1975	entwickelt	
(Graumann	et	al.	2013)

Indika,on Substanz
Härte	
(Mohs)

Mielere	
Par,kelgröße

Wasserlöslich

Supragingival	/	
Schmelz

Natriumbikarbonat 2,5 40-250µm Bedingt

Kalziumkarbonat 3 45µm Nein

Aluminiumtrihydroxid 2,5-4 80-325µm Nein

Kalziumphosphatsilikat	
(NovMin®)

6 25-120µm Nein

Supra-	&	
subgingival	

Schmelz/	Den,n/	
Wurzelzement	/	

Füllungen

Glycin 2 25-65µm Ja

Erithritol <2 14µm Ja

Trehalose - 30	-	65µm Ja
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Subgingival Plaque Removal Using
a New Air-Polishing Device
Raphaël Moëne,* Fabien Décaillet,* Elene Andersen,* and Andrea Mombelli*

Background: The purpose of this study is to evaluate the
safety, patient acceptance, and short-term microbiologic ef-
fect of a new air-polishing device in subjects in maintenance
care with residual pockets ‡5 mm.

Methods: This was an examiner-masked, randomized,
split-mouth clinical trial. A new disposable nozzle, allowing
the subgingival application of amino acid glycine powder at
a limited pressure, was compared to scaling and root planing
(SRP) in 50 subjects with residual pockets during the main-
tenance phase. After removing supragingival deposits, the
spray was applied for 4 to 5 seconds in all sites ‡5 mm in the
test quadrant, whereas SRP was used in the control quadrant.
Microbiologic samples were taken from one treated test and
one control site 2 days before and 7 days after treatment. Total
bacterial counts and the counts of six periodontal pathogens
were determined by real-time polymerase chain reaction.

Results: No adverse event was noted in any subject for
the test or control treatment. Using a visual analog scale,
the patients perceived the test treatment to be significantly
less painful/uncomfortable than the hand instrumentation
(P <0.001). Significantly less time was used by the operator
for the test procedure (P <0.001). The reduction in bleeding
on probing was significant for the treated sites in the test and
control quadrants (P = 0.019 and P <0.001, respectively),
but traditional SRP reduced the bleeding tendency signifi-
cantly more than air polishing (P = 0.045). The differences
in the total bacterial load and the counts of six periodontal
pathogens between the test and control sites did not reach
statistical significance. The longitudinal reduction was signifi-
cant in control sites for total bacteria load (P <0.001), Porphyro-
monas gingivalis (P = 0.01), Treponema denticola (P <0.001),
and Tannerella forsythia (previously T. forsythensis) (P <0.001).

Conclusion: Subgingival air polishing with a new device was
safe (no adverse events were noted), perceived to be more
acceptable by the patients, and was more time-efficient than
SRP; however, on a microbiologic level, it was not superior to
conventional SRP. J Periodontol 2010;81:79-88.

KEY WORDS

Air abrasion, dental; dental plaque; randomized controlled
trial; root planing; visual analog scale.

Accumulation of bacteria on tooth
surfaces is the primary cause of
gingivitis and periodontitis. Thus,

regular mechanical removal of bacterial
plaque from all non-shedding oral sur-
faces is considered the primary means
to prevent and stop the progression of
periodontal disease. Longitudinal stud-
ies have shown the efficacy of the
standard treatment approach, consist-
ing of the combination of systematic
scaling and planing of the root sur-
faces,1-5 the patient’s daily meticulous
oral hygiene,6-9 and regular mainte-
nance visits to remove newly formed
subgingival deposits.10,11 In most cases,
periodontal disease can be treated suc-
cessfully in this way, and results can be
maintained over prolonged periods of
time.12

The main adverse effects of the me-
chanical approach to biofilm removal
are irreversible hard tissue damage13-16

and gingival recession,3,5 ensuing from
the mechanical scraping of tooth sur-
faces. Hard tissue loss is one of the major
causes of increased sensitivity of treated
teeth to evaporative, tactile, thermal,
and osmotic stimuli.17-24 Because these
procedures may be repeated many
times during maintenance, it is impor-
tant that they are efficient but have min-
imal side effects.

The air-abrasive technology uses
an abrasive powder introduced into
a stream of compressed air to clean or
polish a surface by removing deposits
attached to it or smoothing its texture.
Plaque removal from enamel may be

* Department of Periodontology, School of Dental Medicine, University of Geneva, Geneva,
Switzerland.

doi: 10.1902/jop.2009.090394

J Periodontol • January 2010

79

Quelle: https://dentalwissen.com/schmerzempfindliche-zaehne/

Graetz,	C.,	Bräuning,	A.	&	Dörfer,	C.	E.	(2017)	Instrumen,erung	der	Wurzeloberfläche	im	Rahmen	der	Parodon,,stherapie.	Quintessenz	68,	643-658	
Moene,	R.,	F.	Decaillet,	E.	Andersen,	and	A.	Mombelli.	"Subgingival	Plaque	Removal	Using	a	New	Air-Polishing	Device."	J	Periodontol	81,	no.	1	(2010):	79-88.	
Petersilka,	G.	"Re:	"Subgingival	Plaque	Removal	Using	a	New	Air-Polishing	Device".	Moene	R,	Decaillet	F,	Andersen	E,	Mombelli	A.	(J	Periodontol	2010;81:79-88.)."	J	Periodontol	81,	no.	7	(2010):	962-3.	
Graziani	et	al.	“Complica,ons	and	Treatment	Errors	in	Nonsurgical	Periodontal	Therapy."	Periodontol	2000	92,	no.	1	(2023):	21-61.

Instrumentenauswahl
Letter to the Editor

To the Editor:

Re: Subgingival Plaque Removal Using a New Air-
Polishing Device. Moëne R, Décaillet F, Andersen
E, Mombelli A. (J Periodontol 2010;81:79-88.)

I greatly appreciate the publication of the article by
Moëne et al. on the topic of subgingival air polishing
in pockets exceeding 5-mm probing depth using
a specially designed jet. Interesting and promising
innovations in periodontology have to be investi-
gated, of course, by proof-of-principle studies as was
done here. Nevertheless, in my opinion, some im-
portant aspects raise further interesting points for
discussion from both the scientist’s as well as the
clinician’s point of view.

One of the primary outcome variables of the study
was oral tissue safety, and Moëne et al. explicitly
mentioned the potential of air emphysema in this
context. Since in 50 patients no adverse events
occurred, the authors rightly considered the new
technique to be safe. As stated in the article, this is, in
principle, in concordance with our findings on sub-
gingival debridement using low-abrasive glycine
powder in conventional air-polishing devices, pub-
lished up to 2008.1-4 In addition, since subgingival
glycine powder air polishing was brought onto the
market in 2003, more than an estimated two million
treatments have been performed with this technique
and so far, no serious adverse events have been
reported to the manufacturers of glycine powders
(Clinpro Prophy Powder: 3M ESPE, Seefeld, Ger-
many; Air-Flow Perio: Electro Medical Systems
(EMS), Nyon, Switzerland). Thus, the technique itself
appears to be safe.

However, although the same abrasive medium
(glycine powder with grain size <60 mm) was used in
both studies, the technique described by Moëne et al.
(subgingivally placed jet) differs decisively from that
used in our studies (conventional air-polishing de-
vice) as stated by authors in the article. It also should
be noted that since October 2009, two cases of air
emphysema have been personally reported to our
group by practitioners using the jet system described
by Moëne et al. Fortunately, they resolved within 4
days without further sequelae.5 Literature indicates
that although a benign course can be expected in
most cases of emphysema irrespective of their
causation (e.g., using air-water syringe, high-speed
handpieces, or simply taking an impression), one has
to be aware of rare and sometimes even time-delayed

serious complications.6,7 These are, among others,
pneumomediastinum and subsequent heart or lung
issues and even the possibility of vision loss in cases
where air may compress the central retinal artery.6,8

Therefore, expeditious and correct identification and
treatment of these problems appear to be of the
utmost importance. This, of course, also applies in
principle to all other types of air-polishing systems
using conventional jets with various powders, where
emphysema cannot be completely ruled out.5

As a second point, I consider a negative control
group and a second test group using the subgingivally
applied jet without powder to be of importance in
order to test the efficacy of the new instrument. In my
opinion, the question remains open as to what degree
the mere mechanical effect of moving the jet in the
pocket might account for microbial and clinical
changes. Also, if the effect of the jet is not investigated
using it with water only and without powder, the
clinical and microbial changes found in the current
study may be ascribed to an effect which might be
hard to discriminate from conventional subgingival
irrigation. Using glycine powders in air-polishing
devices undisputedly offers manifold opportunities
in the treatment of oral biofilm infections. It is
definitely not my intention to malign either the
respective study or the technique of low abrasive air
polishing in either form. The practitioner, however, is
bound to select products used in daily practice very
carefully and preferably ones that are backed up by
sufficient data.

Gregor Petersilka, Department of Periodontology,
Westphalian Wilhelm University Münster, Germany
and private practice, Würzburg, Germany.

Dr. Petersilka has received products and lecture fees
from EMS.
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Flemmig TF. Subgingival plaque removal in buccal
and lingual sites using a novel low abrasive air-polish-
ing powder. J Clin Periodontol 2003;30:328-333.

3. Flemmig TF, Hetzel M, Topoll H, Gerss J, Haeberlein I,
Petersilka G. Subgingival debridement efficacy of
glycine powder air polishing. J Periodontol 2007;78:
1002-1010.

Volume 81 • Number 7

962

Nach	PWS	an	12:	subkutanes	
Emphysem	bis	suborbital	mit	

Knistergeräuschen

Review	nach	Graziani	et	al.	2023

AuYlärungs
-pflicht!

3,6 1,2min

2.9 0.8min

3.0 1.4min 

Zeit Effek*vität

2,9±0,8min

3,6±1,2min

3,0±1,4min

Graetz	et	al.	Compara,ve	Evalua,on	of	Root	Surface	Roughness	ayer	Periodontal	Scaling	using	Manual,	Ultrasonic	and	Sonic	Scaler	–	An	in-vitro	Profilometric	Study.	2015	
Graetz	et	al.	Subgingival	instrumenta,on	to	remove	simulated	plaque	in	vitro:	influence	of	operators'	experience	and	type	of	instrument.	2015

Zeitver-
lust

Bildquelle: Graetz et al. 2017 in Kooperation mit W&H

Instrumentenauswahl

3,6 1,2min

2.9 0.8min

3.0 1.4min 

Zeit Effek*vität

2,9±0,8min

3,6±1,2min

3,0±1,4min

Schallscaler	=	schnell	und	effek*v

Ultraschallscaler	=	effek*v	und	schonend

KüreTen	=	effek*v	aber	aggressiv	und	ermüdend
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Graetz	et	al.	Compara,ve	Evalua,on	of	Root	Surface	Roughness	ayer	Periodontal	Scaling	using	Manual,	Ultrasonic	and	Sonic	Scaler	–	An	in-vitro	Profilometric	Study.	2015

Kontrolle Airscaler

Ultraschallscaler KüretteKontrolle Airscaler

Ultraschallscaler Kürette

Kontrolle Airscaler

Ultraschallscaler Kürette

Instrumentenauswahl Root	Planing?

Graetz	et	al.	Compara,ve	Evalua,on	of	Root	Surface	Roughness	ayer	Periodontal	Scaling	using	Manual,	Ultrasonic	and	Sonic	Scaler	–	An	in-vitro	Profilometric	Study.	2015

Mean	Ra±SD	[µm] p-value	
AIR-TIG

P-value	
GRA-TIG

p-value	
AIR-GRAUltraschallscaler	

TIG
Schallscaler							

AIR
GraceyküreTe	

GRA
Alle	Zähne/Seiten	
(∆Ra	in	µm)

-0,02		
(-0,17/0,37)

0,22		
(-0,04/0,86)

0,96	
(0,48/1,96)

<0,001 <0,001 <0,001

Fazit:	Teils	ergibt	sich	sogar	eine	Gläeung	der	Oberfläche	nach	Ultraschallscaleranwendung.	

Instrumentenauswahl
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Yildiz	et	al.	Micro-CT	evalua,on	of	the	effect	of	various	ScRp	instrumenta,on	methods	on	cement	loss,	porosity	and	micro-crack	forma,on.	Int	J	Dent	Hyg.	2023.

Fazit:	Teils	ergibt	sich	sogar	eine	Gläeung	
der	Oberfläche	nach	

Ultraschallscaleranwendung?	Instrumentenauswahl
Yildiz	et	al.	2023	untersuchten	verschiedene	Instrumen*erungen	in	Bezug	auf	
Zementverlust,	Porosität	und	Mikrorissbildung	nach	SRP	mit	Hilfe	der	Mikro-

Computertomographie	(CT).

!
Fazit	der	Autoren	(cave:	In-vitro-Studie	=	Limita*onen):		
• Diamanrräser	bewirken	den	größten	Zementverlust,	
• Küreeen	und	Ultraschallscaler	vergleichbar,	jedoch		
1. Ultraschallscaler	wegen	der	Bildung	von	Mikrorissen	vorsich,g	und	
2. Küreeen	wegen	des	Substanzverlustes	nicht	wiederholend	einzusetzen!

30x	einwurzelige	
extrahierte	Zähne		
(10x	je	SRP-Gruppe)

Überlagerung	der	
Mikro-CT-Scan-Bilder	

vor/nach	SRP

Mikrofrakturen	(a:	vor/	b:	nach)	SRP	im	Mikro-CT.

SHORT COMMUNICATION

Evaluation of an ex vivo porcine model to investigate the effect of low
abrasive airpolishing

Gregor Petersilka1,2 & Ralph Heckel3 & Raphael Koch4 & Benjamin Ehmke5 & Nicole Arweiler2

Received: 12 October 2017 /Accepted: 20 June 2018
# The Author(s) 2018

Abstract
Objectives Evaluation of an ex vivo porcine model to investigate the influence of periodontal instrumentation on soft tissue.
Material and methods In each of 120 pig mandibles, one molar tooth was chosen at random and instrumented. For
subgingival debridement, two different low abrasive airpolishing powders (glycine d90 = 25 μm, erythritol d90 =
14 μm, n = 30 teeth each), curets, and a piezoelectric ultrasonic scaler were used (n = 30 teeth each). Thirty teeth in
30 other mandibles served as the untreated control. Gingival biopsies were histologically assessed for destruction using a
four-graded scale.
Results The porcine model was deemed suitable for the planned investigation. Hand instrumentation and ultrasonic
scaling caused higher tissue damage than both low abrasive airpolishing modes (Fisher’s exact test, p = 0.0025).
Glycine powder led to less, yet non-statistical noticeable gingival changes compared to erythritol-based powder
(Fisher’s exact test, p = 0.39).
Conclusion An animal model using pig jaws may be used as a preliminary model to analyze histological effects of periodontal
instrumentation in advance of studies performed in human tissues. Among the techniques assessed, low abrasive airpolishing
(LAA) caused the smallest tissue damage.
Clinical relevance To avoid gingival damage using LAA, histological observations of gingival tissue are needed. Since numerous
powders for LAA have been developed and it may be expected that additional products will follow, it appears to be useful to
establish ex vivo animal models to prove the powders safety.

Keywords Low abrasive airpolishing . Periodontal instrumentation . Porcinemodel . Erythritol . Glycine

Introduction

In supportive periodontal therapy (SPT), biofilm removal
plays a pivotal role. In most treatment settings, hand instru-
ments or oscillating scalers are used to fulfill this task [1]. As

an alternative, low abrasive airpolishing (LAA) has been de-
veloped to make the treatment easy while allowing gentle
debridement [2]. Potential harmful effects of airpolishing on
oral tissues have been addressed earlier [3–9]. Nevertheless,
data comparing the effect of various low abrasive media on
oral soft tissue is rare, as since the inauguration of LAA in
2003, numerous new products such as powders consisting of
erythritol, tricalcium phosphate, trehalose, aluminium triox-
ide, and hydroxyapatite have been introduced.

Using live animals or working on human patients in re-
search to date leads to a rise in costs and complicates obtaining
new knowledge. Scrutinizing animal models instead may fa-
cilitate determination of safety and efficacy of new therapies
[10–12]. Among animal tissues, porcine buccal gingiva ob-
tained from abattoirs bears excellent histological resemblance
when compared to human oral tissue [13]. Therefore, the in-
tention of this study was to establish and evaluate the usability
of a porcine periodontal treatment model for LAA and to

* Gregor Petersilka
gregor.petersilka@staff.uni-marburg.de

1 Private Practice, Haugerpfarrgasse 7, 97070 Würzburg, Germany
2 Clinic of Periodontology, Philipps University Marburg,

Georg-Voigt-Str. 3, 35039 Marburg, Germany
3 Private Practice, Sandäcker 2, 91341 Röttenbach, Germany
4 Institute of Biostatistics, University Muenster, Schmeddingstraße 56,

48149 Münster, Germany
5 Clinic for Periodontology and Conservative Dentistry, University

Muenster, Waldeyerstrasse 30, 48149 Münster, Germany

Clinical Oral Investigations
https://doi.org/10.1007/s00784-018-2536-5

Untreated specimen

Histologie mit entsprechenden Graden der 
Gingivaverletzung (HE, 50fache Vergrößerung).

damage degree 1
glycine powder (group A) indicating slight
damage of the superficial epithelial area

damage degree 1
erythritol powder (group B) indicating a slight

damage of the superficial epithelial area

damage degree 2
piezoelectric ultrasonic scaler (group C) 
indicating partial removal of the epithelium
and damage to the basal membrane

damage degree 3
Gracey Curet (group D) indicating exposed
connective tissue

Fazit:		
Alle	vier	untersuchten	Instrumente	sind	schonend	zu	Weichgeweben!	
code	2-3	bei	Küreee/US*,	code	1-2	bei	Erythritol*	und	0-1	bei	Glycine	ggü.	unbehandelter	Gingiva							
																																																																																																																																																																(*signifikant)

Instrumentenauswahl

Einteilung der Gingivaverletzung entsprechend Petersilka et al. (2008) Effect of glycine powder
airpolishing on the gingiva. JcP35(4):324–332

…in 30% 
Epithel 

verletzt…

…in 20% 
Epithel 
verletzt

…
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Kontroverse	-	PWS	und/	oder	Politur
?

RESEARCH ARTICLE

Impact of air-polishing using erythritol on
surface roughness and substance loss in
dental hard tissue: An ex vivo study
Anne B. KruseID

1 , Stephan Fortmeier1, Kirstin VachID
1,2, Elmar Hellwig1, Petra Ratka-

Krüger1, Nadine SchlueterID
3

1 Faculty of Medicine and Medical Center, Department of Operative Dentistry and Periodontology, University
of Freiburg, Freiburg, Germany, 2 Faculty of Medicine and Medical Center, Institute of Medical Biometry and
Statistics, University of Freiburg, Freiburg, Germany, 3 Hannover Medical School, Department of
Conservative Dentistry, Periodontology and Preventive Dentistry, Hannover, Germany

* anne.kruse@uniklinik-freiburg.de

Abstract

This ex vivo study aimed to investigate surface roughness and substance loss after treatment

with different professional cleaning methods and to determine whether subsequent polishing

with a rubber cup and polishing paste is necessary. Samples (flat and natural surfaces) of

human enamel and dentin were prepared (baseline) and treated with either a curette, air-pol-

ishing with erythritol, a rubber cup and polishing paste, or a combination thereof (treatment).

Subsequently, all samples were immersed in an ultrasonic bath (ultrasonic) to remove resi-

dues from the treatment procedures. The surface roughness values sRa and sRz as well as

tissue loss were measured profilometrically. Linear regression models were used to compare

group differences (roughness and loss) considering the corresponding baseline value. The

significance level was set at p 0.05. sRa increased significantly after treatment with curettes

or air-polishing with erythritol in both enamel (p 0.001) and dentin (p 0.001) of flat samples.

The same effect was observed for sRz in dentin (p 0.001) but not for enamel compared to

negative control. Polishing with a rubber cup and paste alone had no significant effect on

roughness values. When combined with other treatments, the effect of curette or air-polishing

with erythritol dominated the effect. In enamel, none of the tested methods led to measurable

tissue loss. In dentin, air-polishing with erythritol caused50% tissue loss compared to the

curette. Conclusively, for enamel, treatment effects on roughness were measurable but of lim-

ited clinical relevance. For dentin, air-polishing resulted in a smaller but insignificant roughness

increase and less tissue loss compared to the curette. Polishing with a rubber cup and paste

did not affect surface roughness. Regarding the clinical application, the use of air-polishing

seems to be a less invasive procedure than using a curette; polishing with rubber cup and

paste offers no advantage in terms of reducing roughness as a final procedure.

Introduction

Air-polishing is considered an efficient and gentle cleaning procedure for the removal of
extrinsic stains and accumulated biofilm from supragingival dental hard tissues [1]. For this

PLOS ONE
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Kruse	et	al.	"Impact	of	Air-Polishing	Using	Erythritol	on	Surface	Roughness	and	Substance	Loss	in	Dental	Hard	Tissue:	An	Ex	Vivo	Study."	PLoS	One	19,	no.	2	(2024):	e0286672.

Zusammenfassung:	
• Schmelz:	Rauigkeitsänderungen	messbar	(klinisch	
relevant?)	

•Den;n:	aufsteigende	Rauigkeit	von	(1.)	Politur	vs.	(2.)	
PWS	vs.	(3.)	Küreee	und	interessanterweise	keine	
Rauigkeitsänderungen	durch	Polieren	nach	Küreee/	
nach	PWS	

PWS	war	weniger	invasiv	als	die	KüreTe,	jedoch	brachte	
abschließendes	Polieren	mit	Gummikelch/Paste	keine	
Verringerung	der	Rauigkeit	auf	Den*n/	Schmelz!

Instrumentenauswahl ?

Glycin	18-22µm	

RDA	170	

Erythritol	14µm	
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Messbereich

30x

15x	KetacCem	
15xRelyX	Unicem	2

Instrumentenauswahl

Cyris,	M.,	…	C.	Graetz.	"Long-Term	Effect	of	Simulated	Five	Years	Professional	Mechanical	Biofilm	Removal	on	the	Lu,ng	Gap	of	Ceramic	Restora,ons."	BMC	Oral	Health	24,	no.	1	(2024):	291.

1.	Messung	des	Zementspaltes2.	Messung	des	Volumens	im	Zementspalt

Baselinemessung

5	Jahresmessung

Keramikkronenreplikat	(Zirkon)

Glycin	18-22µm	 RDA	170	Erythritol	14µm	

?

4.	Seite:	keine	Reinigung	(nur	Alterung)

1.	Seite 2.	Seite 3.	Seite

5	Jahresmessung

Instrumentenauswahl

Glycin	18-22µm	
RDA	170;		

Bimsstein	<88µm	(10%)	Erythritol	14µm	Glycin	18-22µm	 Erythritol	14µm	
RDA	170;		

Bimsstein	<88µm	(10%)	

in
	µ
m

3

Glycin	18-22µm	

Erythritol	14µm	

Erythritol/	
Glycin

Fein-	
sandkorn		

(2E+06µm3)

Sandkorn	
(2	bis	6E+07µm3)

?

RDA	170;		
Bimsstein	<88µm	(10%)	

Cyris,	M.,	…	C.	Graetz.	"Long-Term	Effect	of	Simulated	Five	Years	Professional	Mechanical	Biofilm	Removal	on	the	Lu,ng	Gap	of	Ceramic	Restora,ons."	BMC	Oral	Health	24,	no.	1	(2024):	291.
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Instrumentenauswahl

Petersilka	et	al.	(2021)	Retrospec,ve	analysis	of	the	long-term	effect	of	subgingival	air	polishing	in	suppor,ve	periodontal	therapy.	J	Clin	Periodontol	48,	263-271.	doi:10.1111/jcpe.13392.

?

Instrumentenauswahl

Petersilka	et	al.	2021)	Retrospec,ve	analysis	of	the	long-term	effect	of	subgingival	air	polishing	in	suppor,ve	periodontal	therapy.	J	Clin	Periodontol	48,	263-271.	doi:10.1111/jcpe.13392.

J Clin Periodontol. 2020;00:1–9.   |wileyonlinelibrary.com/journal/jcpe

|

Periodontitis is caused by microbial biofilms (Darveau, 2010; Paster 
et al., 2001; Socransky et al., 1998) and is clinically characterized by 
periodontal pocket formation and attachment loss. Roughly, half of 

adults in industrialized countries suffer from periodontitis (Holtfreter 
et al., 2010). Periodontal therapy usually is aimed to disrupt tooth 
adhering biofilm, remove calculus and reduce probing depths. This 
initial therapy approach is followed by lifelong maintenance ther-
apy, also named supportive periodontal therapy (SPT) consisting 

| |

| 3 | 4 | 5 | 4 |
| 4

any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
Journal of Clinical Periodontology
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analysis was to compare the clinical outcomes during supportive periodontal therapy 
-

cal debridement (SC).

-

and rubber cup polishing only. Changes in, that is pocket probing depth (PPD) and 

was used to compare clinical outcomes.

equivalence) was noted.

equivalence test, low abrasive air polishing, supportive periodontal therapy

Kein	Unterschied	zw.	konven,onellen	SRP	(+Politur)	vs.	PWS	mit	niedrig	abrasieren	Pulvern	in	der	UPT.

?
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Instrumentenauswahl

Borenius,	H.,	Seidel,	M.,	Schorr,	S.,	Christofzik,	D.,	Graetz,	C.	Experimentelle	Studie	zur	Effek,vität	der	subgingivalen	Enrernung	simulierter	Plaque	im	Furka,onsbereich.	Posterpräsenta,on	DGParo	Jahrestagung	2021

Die	In-vitro-Daten	bestä,gen	klinische	
Behandlungsergebnisse	mit	überlegener	
Reinigungsleistung	im	Furka*onsbereich	

für	konven,onelle	Schall-	und	
Ultraschallscaler	(Petersilka	et	al.	2021),	

zeigen	aber	auch	deutlich	die	
erforderliche	Behandlungszeit	auf.	

Reinigungsfähigkeit	des	Furka*onsbereiches	ist	komplex	-	auch	in	der	UPT!

?

Instrumentenauswahl

lvik	et	al.	A	12-month	randomized	controlled	trial	evalua,ng	erythritol	air-polishing	versus	cureee/ultrasonic	debridement	of	mandibular	furca,ons	in	suppor,ve	periodontal	therapy.	BMC	Oral	Health.	2021

Reinigungsfähigkeit	des	Furka*onsbereiches	ist	komplex	-	gerade	in	der	UPT!

?
Ulvik et al. BMC Oral Health           (2021) 21:38  
https://doi.org/10.1186/s12903-021-01397-3

RESEARCH ARTICLE

A 12-month randomized controlled 
trial evaluating erythritol air-polishing 
versus curette/ultrasonic debridement 
of mandibular furcations in supportive 
periodontal therapy
Ingvild M. Ulvik1†, Terje Sæthre1†, Dagmar F. Bunæs1, Stein Atle Lie1, Morten Enersen2 and Knut N. Leknes1*

Abstract 
Background: Due to complex morphology and limited access, the cleaning of the furcation area is extremely chal-
lenging. Therefore, novel therapeutic approaches need to be tested to potentially overcome debridement limitations. 
The aim of the present prospective 12-month study was to compare clinical and microbiological effects following  
erythritol air-polishing versus conventional mechanical debridement of furcation defects in a cohort of periodontal 
maintenance patients.

Methods: Twenty patients with grade II mandibular molar furcation defects volunteered to enroll in this single-cen-
tre, examiner masked, randomized controlled trial. In a split-mouth study design, two furcation sites in each patient 
were randomly assigned to either receive subgingival debridement using erythritol air-polishing (test) or conventional 
ultrasonic/curette debridement (control) at baseline, and at 3, 6, 9 and 12 months. Probing depth, clinical attachment 
level and bleeding on probing were recorded at 3-month intervals. Subgingival microbiological samples obtained at 
baseline, 6 and 12 months were analyzed using checkerboard DNA–DNA hybridization. Discomfort from treatment 
was scored at 12 months using a visual analogue scale. The differences between treatments, and time-points, were 
tested using multilevel analysis (mixed effect models and robust variance estimates).

Results: A significant reduction in probing depth took place following both treatments (p < 0.001). Control sites 
experienced a significant mean gain in clinical attachment level of 0.5 mm (± 0.2) (p = 0.004), whereas a non-sig-
nificant gain of 0.4 mm (± 0.3) was observed at test sites (p = 0.119). At 6 months, a significant between-treatment 
difference of 0.8 mm (± 0.4) was observed in favor of the control (p = 0.032). No significant between-treatment differ-
ences were observed in microbial load or composition. Notably, at 12 months patients experienced significantly less 
discomfort following air-polishing compared with control (p = 0.001).

Conclusions: The 12-month observations indicate that erythritol air-polishing and conventional mechanical debride-
ment both support clinical improvements. A significant between-treatment difference in clinical attachment level 

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creat iveco mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco 
mmons .org/publi cdoma in/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  knut.leknes@uib.no
†Ingvild M. Ulvik and Terje Sæthre have contributed equally to this work
1 Faculty of Medicine, Department of Clinical Dentistry, University 
of Bergen, Aarstadveien 19, 5009 Bergen, Norway
Full list of author information is available at the end of the article

Nach	6	bzw.	12	Monaten	im	Mieel	
signifikanter	Gewinn	an	CAL	bei	

Kontrolle

Nach	6	bzw.	12	Monaten	im	Mieel	
signifikanter	Gewinn	an	CAL	bei	

Kontrolle

Signifikante	Verringerung	
der	Sondierungs,efe	unabhängig	der	

Behandlungsart	

Quelle: https://dentalwissen.com/schmerzempfindliche-zaehne/

Nach	12	Monaten	signifikant	
weniger	Missempfindungen	nach	Test-	

versus	Kontrollverfahren!
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Instrumentenauswahl

Stahli	et	al.	“Clinical	Evalua,on	of	a	Novel	Protocol	for	Suppor,ve	Periodontal	Care:	A	Randomized	Controlled	Clinical	Trial."	J	Periodontol	(2024).

?
Received: 9 September 2023 Accepted: 4 January 2024

DOI: 10.1002/JPER.23-0527

HUMAN RANDOMIZED CONTROL TRIAL

Clinical evaluation of a novel protocol for supportive
periodontal care: A randomized controlled clinical trial
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Abstract
Background: The aim of this study was to compare the clinical efficacy and
the patient perception of subgingival debridement with either guided biofilm
management (GBM) or conventional scaling and root planing (SRP) during
supportive periodontal care (SPC).
Methods: Forty-one patients in SPCwere randomly assigned to either treatment
with GBM or SRP every 6 months. The primary outcome was the percentage
of bleeding on probing (BoP) at 1 year. Moreover, pocket probing depths (PPD),
recession, and furcation involvements were also measured. Full-mouth and spe-
cific site analyzes were performed at baseline, 6 and 12 months of SPC. Patient
comfort was evaluated using a visual analogue scale (VAS) at 12months.
Results:At 1 year, mean BoP percentage decreased from 12.2% to 9.0% (p= 0.191)
and from 14.7% to 7.9% (p = 0.004) for the GBM and SRP groups, respectively.
Furcation involved multirooted teeth but no through-and-through lesions were
significantly fewer in the GBM than in the SRP group after 12months (p= 0.015).
The remaining parameters showed slight improvement in both groups without
any statistically significant differences between the two groups after 1 year. Pain
evaluation as patient reported outcome measures (pain evaluation) was in favor
(p = 0.347) of the SRP group, while overall satisfaction was similar for both
groups. Treatment time was not statistically significantly different between the
two groups (p = 0.188).
Conclusion: In well-maintained SPC patients, SRP protocols resulted in sig-
nificant clinical improvements in terms of BoP; however, for the other clinical
improvements, similar efficacy for both GBM and SRP was observed.

KEYWORDS
dental hygiene, periodontal disease, prevention, scaling, subgingival, scaling, supragingival

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Authors. Journal of Periodontology published by Wiley Periodicals LLC on behalf of American Academy of Periodontology.

J Periodontol. 2024;1–10. wileyonlinelibrary.com/journal/jper 1

Schlussfolgerung	der	Autoren:		
Bei	regelmäßiger	UPT	führte	das	konven,onelle	Vorgehen	mit	SRP	zu	
signifikanter	BOP-Reduk,on,	ansonsten	waren	GBT	&	SRP	ähnlich	wirksam.

Methode	(RCT):	

• 41	Pa,enten	mieels	GBT	oder	SRP	in	halbjährlicher	UPT;	primärer	Parameter	BOP	
nach	12Monaten	(sekundär:	ST,		CAL,	FG	&	Pa,entenkomfort	(VAS	in	mm))	

Ergebnisse:	

• BOP	sank	mit	SRP	von	14,7%	auf	7,9%	(p=0,004)	(GBT:	12,2%	auf	9,0%	(p=0,191)		

• FG	mit	GBT	signifikant	seltener	als	mit	SRP	(p=0,015)	

• Weniger	Missempfindungen	mit	SRP	(p=0,347),	Gesamtzufriedenheit	gleich	

• Behandlungsdauer	ohne	sta,s,sch	signifikanten	Unterschied	(p=0,188).

Instrumentenauswahl

Cyris	et	al.	An,infek,öse	Therapie	mieels	verschiedener	Behandlungsprotokolle	–	Therapieergebnisse	aus	der	curricularen	Lehre.	unpublished	

?
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Instrumentenauswahl

Cyris	et	al.	An,infek,öse	Therapie	mieels	verschiedener	Behandlungsprotokolle	–	Therapieergebnisse	aus	der	curricularen	Lehre.		unpublished	

?
Ergebnisse:	
• Nach	einer	mieleren	Beobachtungsdauer	von	136±49Tagen	beendeten	60	Pa,enten	(Stadium	III/IV:n=36/n=24;	Grad	

A/B/C:n=1/n=31/n=28)	die	Studie	und	die	Behandlungsergebnisse	konnten	sta,s,sch	analysiert	werden:	

Kein	sta*s*sch	signifikanter	Unterschied	hinsichtlich	des	angestrebten	klinischen	Behandlungsergebnisses	(TST≤4mm	
ohne	BAS:	74,0%	(mod.	GBT)/	76,1%	(Control);	p=0,060)	nach	AIT	miTels	beider	Protokolle:	
1. TST-Reduk,on	an	>50%	aller	erkrankten	Zahnflächen	(mod.	GBT	vs.	Control:	57,0%	vs.	58,7%;	p=0,067),	

2. Anzahl	an	Stellen	mit	posi,vem	BAS	(T2)	bei	Control	signifikant	geringer	(mod.	GBT	vs.	Control:	15,9%	vs.	14,3%;	

p=0,037),	
3. Behandlungsdauer	mieels	mod.	GBT	signifikant	kürzer	(mod.	GBT	vs.	Control:	30,3±28,3min	vs.	34,6±24,5min;	

p<0,001).

…mit	mod.	GBT	ca.	20Minuten	im	Rahmen	der	AIT	aller	Quadranten	eingespart.

Instrumentenauswahl

Cyris	et	al.	Nicht-chirurgische	Parodon,,stherapie	in	der	curricularen	Lehre	–	Methoden	der	Wurzeloberflächenbearbeitung	im	Fokus.	Wissenschayliches	Poster,	DGZMK	Hamburg,	2023

?
Fragebogengestützter	Teil:	Wie	beurteilen	Studierenden	des	3.	klinischen	Semesters	die	Vorgehensweisen?

*p<0,001*p<0,001*p<0,001*p=0,970

Schlussfolgerungen:	
• mod.	GBT-Protokoll	wurde	ggü.	

konven,oneller	Instrumen,erung	

als	angenehmer,	zeitsparender	
und	leichter	beurteilt	

• beide	Methoden	wurden	als	gleich	
effek*v	beurteilt	(cave:	Wahrnehmung	des	

Reinigungserfolges	durch	vorheriges	Anfärben	bei	

beiden	Methoden)
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Nascimento	et	al.	Use	of	air	polishing	for	supra-	and	subgingival	biofilm	removal	for	treatment	of	residual	periodontal	pockets	and	suppor,ve	periodontal	care:	a	systema,c	review.	Clin	Oral	Inves,g	2021:25(3):779-95.

REVIEW

Use of air polishing for supra- and subgingival biofilm removal
for treatment of residual periodontal pockets and supportive
periodontal care: a systematic review

Gustavo G. Nascimento1 & Fabio R. M. Leite1 & Pedro Rogério Camargos Pennisi2 & Rodrigo López1 &

Luiz Renato Paranhos3

Received: 29 October 2020 /Accepted: 21 December 2020
# The Author(s), under exclusive licence to Springer-Verlag GmbH, DE part of Springer Nature 2021

Abstract
Aim To systematically review the literature to compare the efficacy of air polishing to hand or ultrasonic instrumentation to
reduce periodontal inflammation during treatment of residual pockets or supportive periodontal care.
Methods Electronic searches were performed in five different databases, and two databases were used to capture the “grey
literature partially.”Clinical trials that compared the use of an air-polishing device to either conventional scaling and root planing
(hand and/or ultrasonic instrumentation) or no treatment during periodontal therapy were included without restriction of year and
publication status. The Joanna Briggs Institute instrument for clinical trials was used to appraise the studies critically. The results
were submitted to qualitative descriptive analysis. The systematic review protocol was registered in PROSPERO
(CRD420220156176).
Results Electronic searches found 1100 hits published between 2008 and 2019. Thirteen studies were included in the review, out
of which four had a follow-up longer than 180 days. Results indicated no differences between the efficacy of air polishing and
hand or ultrasonic instruments to reduce periodontal inflammation.
Conclusions Our findings suggest that there is no difference in the efficacy of air polishing and hand or ultrasonic instrumentation
to control biofilm and reduce periodontal inflammation. However, these findings must be carefully interpreted owing to meth-
odological issues, including a short follow-up, and a potential conflict of interest related to industry funding.
Clinical relevance Air polishing for biofilm control may be used as an alternative to hand and ultrasonic instrumentation to reduce
periodontal inflammation during treatment of residual pockets or supportive periodontal care.
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Introduction

Periodontitis is a condition associated with the inflammatory
destruction of the periodontium that ultimately leads to tooth

loss. Periodontitis is clinically characterized by clinical attach-
ment loss (CAL) and bleeding on probing (BOP) accompa-
nied by increased probing pocket depth (PPD) and/or gingival
recession [1]. The current paradigm poses that periodontitis
results from a polymicrobial dysbiosis with keystone patho-
gens affecting the virulence of the entire biofilm community
[2]. Thus, the inability of the host immune system to eliminate
the biofilm insult leads to a complex chronic response with the
destruction of bone and periodontal ligament attachment [2].
In addition, some conditions are associated with worsening
the ability of the immune system to control the effect of bio-
film, including tobacco smoking and diabetes mellitus [1].

The standard periodontitis treatment aims to restore the
homeostasis of the immune system by mechanically reducing
the microbial load to levels that are compatible with stability
and health [3]. This is achieved by (1) professional mechanical
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Systema*sche	Analyse	von	13	Studien	(aus	1100	Ar,kel	2008-2019)	von	denen						
4	Studien	eine	Nachbeobachtungszeit	von	mehr	als	180	Tagen	haeen.	

Ergebnisse:	
Keine	Unterschiede	der	Wirksamkeit	von	Air	Polishing	vs.	Hand-	oder	Ultraschall-
instrumenten	zur	Reduk,on	parodontaler	Entzündungen/	Kontrolle	des	Biofilms.	

Konklusion	der	Autoren:	
• Air	Polishing	scheint	ein	sicheres,	komfortables	und	weniger	zeitaufwändiges	
Instrument		

• lässt	sich	in	die	ini*ale	Parodontaltherapie	in	Kombina*on	mit	Hand/maschinellen	

Scalern	integrieren	oder	allein	zur	Behandlung	residualer	Taschen	in	der	UPT	

Beachten:	nur	moderate	Evidenz	(potenzielle	Interessenkonflikte/Industrie-
finanzierung,	hohe	Heterogenität	der	Methoden,	kurze	Nachbeobachtungszeit)

Instrumentenauswahl ?

…its going on!

1	Tunkel	et	al.	2002,	Stellungnahme	der	DGZMK/DGP	2005;	2	Rühling	et	al.	2002;	3	Plagmann	1998;	4	Kocher	et	al.	2000;	5	Kocher	et	al	1997,	6Walmsley	et	al.	2008,	7	Kahl	et	al.	2007;	8	Rühling	et	al.	
2009,	9	Flemmig	et	al.	2012,	10	Wennström	et	al.	2011/Bastendorf	2014/Cyris	et	al.	2023		,	11	Graetz	et	al.	2014,	2015,	2016

•Effektivität:	kein	Unterschied	Hand-	vs.	Maschine	1,	6	

•Zeitvorteil:	Trend	zur	Maschine	1,	5	

•Systematik	vermittelt	bei	allen	Instrumenten	hohe	Effektivität	bei	akzeptabler	
Destruktion	der	Zahnhartsubstanz	2,	11	

•Handinstrumente	hohe	Taktilität	aber	systemimmanent	mehr	Substanzverlust3	

•Maschinelle	Scaler	in	Furkation/enger	Knochentasche	effektiver	4	

•Adhärenz-	und	Zeitvorteil:	Pulver-Wasser-Strahl	(kein	minimalisierter	Biofilm)	6-10

Take	home	message
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Erfolg	durch	Pa,entenindividualisierte	risikoorien*erte	Behandlung	
mit	Maßnahmen	angepasst	an	Schweregrad/Risikofaktoren

Take	home	message
Bildquelle: http://www.expeditionen.de/adventure/reisen/18.html

Definieren	Sie	das	Ziel	der	Maßnahme!

Vielen	Dank	für	Ihre	
Aufmerksamkeit!

Kontakt:	graetz@konspar.uni-kiel.de
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