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REVIEW

Limitations of previously published systematic
reviews evaluating the outcome of endodontic
treatment

M-K. Wu, H. Shemesh & P. R. Wesselink

Department of Endodontology. Academic Centre of Dentistry Amsterdam (ACTA), University of Amsterdam and VU University.
Amsterdam, The Netherlands

Estimated

Author (year) Country  Treatment success (%)
Hepworth & Friedman (1997) Canada  Retreatment 66

Apical surgery 59

Apical surgery with 81

simultaneous retreatment
Peterson & Gutmann (2001) USA Resurgery 36
Lewsey et al. (2001) UK Root canal treatment 78
Basmadjian-Charles et al. (2002) France Root canal treatment 78
Niederman & USA Retrograde filling 77
Theodosopoulou (2003)

Paik et al. (2004) USA Retreatment 70
Kojima et al. (2004) Japan Vital pulp 83

Nonvital 79
Sathorn et al. (2005) Australia Single-visit 77

Multiple-visit 71
Ng et al. (2007) UK Root canal treatment 75
Ng et al. (2008a) UK Root canal treatment -

Ng et al. (2008b) UK Retreatment 77
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Der Zahnschutz im Sport -
Funktion, Herstellung, Design

Bjom Long, Andreas Filippi

Ein akfiveres Freizeitverhalten und neue Trend. haben in den letzten Johren zu einer deut-
Wabrend im

teilweise vorgeschrieben ist, fehlen

seltene Priisenz in den Medien ist die Akzeptanz
Zahnschutz im Spert in Europa uﬁrgmhmq;ﬁd

das Zohnunfalkisiko beim Sport deutlich redk

Indizes

Einleitung

Unfallverletzungen geharen zum sportichen Alliog.
Durch ein akiiveres Freizeitverhalien und ristkobe-
haftete Spariarten wie Mountainbiking, Rollerska-
fing oder Skateboarding wird in den letzlen Jahren
ein deuficher Anstieg sportbedingter Verletzungen
und domit auch crofazialer Verletzungen beob-
achet'®. Heute erleiden bis zv 35 % aller Kinder
und Jugendlichen In Europa Zahnunfalle im blei-
benden Gebiss®'?; sehr viele passieren In affent
lichen Sport- und Splelsidtten, In Schulen und zu
Hause® 'M13, Var allem die Frontzahne des Ober
kiefers sind durch ihre exponierte Stellung betraffen
|&bb. 1|; eine hi'mflge Verletzungsart beim Sport
st die Kronenfrakher'# |Abb. 2|.

Grndsatzlich weisen alle Sﬁomnen mit hohem
kérperlichen Einsatz ein erhéhtes Verletzungsrisiko
fur die Zahne auf'®. hsbesondere beim Skoting
und Eishockey, aber auch beim Hockey, Rugby,
American Fooball, Boxen, Handball, locrosse
und Basketball werden sehr haufig Zahnunfalle

Esdodoate 2003; 12/1: 30-51

fur
bei Kindern und

den Amateur-,

Zahntrouma, Zohnschutz, Sportveretzungen, Pravention

becbachiet'*'¢, Vor dlem Im leistingssport sind
durch den steigenden leistungsdruck von Mana-
gem, Sponsoren und Medien immer mehr Sportler
berelt, ein héheres gesundheifliches Risko ein-
2ugehen. Aber nicht nur professionelle Sportler,
denen tellwelse das Tragen eines Zohnschutzes
vorgeschrieben wird (Boxen, Eishockey, Americon
Footbdll), sondern auch Freizettsportler sollien
einen Zohnschutz ragen. Fir den Amateur- und
insbesondere den Freizeit und Schulsport werden
edoch solche Empfehlungen meist nicht gegeben.

hireiche Untersuchungen haben gezeigf, dass
Zohnunfalle durch das Tragen eines Zahnschutzes
deutlich vemringert werden kinnen und er sich
somit zur Pravention bewdhrt hat'#24. Trotzdem
haben beisplelsweise In den USA 10% der
HodeyTJIeIer an der Highschool und r 60%
am College berelts elnzln Zchn dur?\ggl'mumu
verloren. Bel den ProfiHockeyspielem hat jeder
Spieler sogar durchschnitilich ein bis zwel Zahne
verlaren®: %, Aus Kanada kommen vergleichbare
Daoten: 62% der ProfrSpiger haben einen oder

9
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Healing and prognosis of teeth with intra-
alveolar fractures involving the cervical part
of the root

coronal fragments. The type and duration of splinting (or no splint-
ing) appeared to be of no significance for frequency or type of heal-
ing of cervical root fractures. During the observation time (mean =
75months), 19 (44%) of the teeth with transverse fractures and /3
(8%) of those with oblique fractures were lost after healing. In con-

clusion, fractures in the cervical part of the root had a healing poten-
tial and the predictive parameters identified for fractures in other
parts of the root seemed to be valid for the healing of cervical root

fractures. Transverse fractures appeared to have a significantly poor-
er long-term prognosis compared to oblique fractures, apparently
due to a marked post-treatment mobility, which often led to new
luxation caused by even minor impacts.
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Epidemiology and outcomes of traumatic dental injuries:
a review of the literature

R Lam*

*General Dentist and Research Scholar, International Research Collaborative — Oral Health and Equity, School of Anatomy, Physiology and
Hianan Biology, The University of Western Australia, Western Australia, Australia.

ABSTRACT

Dental trauma is a significant public health problem because of its frequency, impact on economic productivity and qual-
ity of life. It is not a disease and no individual is ever at zero risk of sustaining these potentially life-changing injuries.
The aim of this article was to review the literature on the prevalence, incidence, aetiology, prognosis and outcomes of
dental trauma. The importance of standardized reporting, oral health policy, adjunctive research methods, prevention
and education will also be discussed. A search for relevant articles appearing in databases such as Medline, Cochrane
and SSCI formed the basis of this review. Epidemiological studies indicate the annual incidence of dental trauma globally
is at about 4.5%. Approximately one-third of children and toddlers (primary teeth) and one-fifth of adolescents and
adults (permanent teeth) sustained a traumatic dental injury. The majority involved the maxillary central incisors, mainly
from falls in toddlers at home and contact sport in adolescents. Despite these trends, there is considerable variation
between studies within and across jurisdictions. There is a need to standardize research with a consistent approach to
reporting, classification and methodology. This will improve research and form a greater basis for predicting prognosis.
This research basis will assist in consent and clinical management.

Keywords: Aetiology, dental trauma, epidemiology, prevalence, outcomes.
Abbreviations and acromyms: SCI = Social Citation Index; SH = structured histories; WHO = World Health Organization.
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Relatively high risk of complications

Andreasen and Pedersen (89)

PN = 58%, RR = 27%, IR =3%
PCC = 28% (permanent dentition)

Nikoui, Kenny and PN = 40%, PCC = 40%
Barrett (93) (permanent incisors)
Andreasen (90) TAB = 12.3%
Intrusive luxation is the most serious Andreasen and Pedersen (89), PN = 85%, RR= 66%, IR = 38%,
type of luxation injury Andreasen (91) PCC = 4-10%,
TAB = 0%, ANK= 24%
Risk of multiple/concurrent Wang (80) Almost all intruded incisors
complications high developed PN ~100%
(developed roots)
Prognosis also depends on age and Humphrey, Kenny and Significantly decreased pulp
degree of intrusion. Prognosis improves Barrett (94) survival if intruded over
with root immarturity 6mm. PN -45%
Avulsion Pulp necrosis is inevitable in permanent Trope (95) PN ~ 100% (Permanent mature teeth)
teeth. Objective is to reduce
inflammatory resorption
Revascularization may be possible in Andreasen et al. (96)
immature teeth with open a Trope (95)
Andreasen et al. (96) Success rates of replanted
Trope (95) immature teeth ranged from as
low as 4% to as high as 50%
matory resorption followi Kinirons (97) Replanted with no
avulsion is very common regar of contamination IR~57%
appropriate treatment Replanted after washing
contamination IR~87.5%
Replanted with contamination IR~100%
*Median dry time was 15 minutes,
patient age 7-18 years
Post replantation root resorption Kinirons (97)
(inflammatory/replacement) is Andreasen et al. (96) Trope (95) RR ranges from 59-80%
very hi Donaldson and Kirnirons (98)
Gonda et al. (99)
Key: PN = pulp necrosis PCC = pulp canal calcification; TAB = transient apical breakdown; RR = root resoprtion; IR = inflammatory

resorption; ANK = ankylosis.
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dental trauma. The importance of standardized reporting, oral health policy, adjunctive research methods, prevention
and education will also be discussed. A search for relevant articles appearing in databases such as Medline, Cochrane
and SSCI formed the basis of this review. Epidemiological studies indicate the annual incidence of dental trauma globally
is at about 4.5%. Approximately one-third of children and toddlers (primary teeth) and one-fifth of adolescents and
adults (permanent teeth) sustained a traumatic dental injury. The majority involved the maxillary central incisors, mainly
from falls in toddlers at home and contact sport in adolescents. Despite these trends, there is considerable variation
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reporting, classification and methodology. This will improve research and form a greater basis for predicting prognosis.
This research basis will assist in consent and clinical management.
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Table 4. Prognosis and outcomes of traumatic dental injuries

Injury type

Description/Treatment/Comments

Source (reference)

Prognosis

Injuries to dental hard tissues and pulp

Enamel infraction

Enamel dentine
fracture

Complicated crown
fracture

Crown root fracture

Generally favourable outcomes with
conservative treatment

Incidence of pulpal necrosis rare

Generally favourable outcomes with
conservative treatment

Exposed dentine tubules have a higher
tendency to result in pulpal necrosis

Qutcome is case sensitive and depends
on age, severity and m ment

Losing pulp sensibility has been observed
in 72% cases. Teeth treated with
conservative pulp therapy methods have
preserved the pulp in 98% of cases

Partial pulpotany?ms a higher
incidence of more favourable outcomes
compared to direct pulp capping

Cvek partial pulpotomy has one of the
highest success rates

No other concurrent injuries

Prognosis is dependent on the level of
root fracture

Less favourable outcome the more
cervical the level of fracture

The likelihood of healing by calcified
tissues is poorest in the cervical third

Injuries to the periodontal tissues

Concussion

Subluxation

Extrusive luxation

Low risk of complications. If occurred,
mainly in teeth with completed root
development

Low risk of complications. If occurred,
mainly in teeth with completed root
development

Moderate risk of complications

Borssen and Holm (79)

Wang (80)
Cavelleri and Zerman (81)

Wang et al. (80)
Viduskalne and Care (82)

Borssen and Holm (79)

Cvek (83)
Lauridsen ez al. (84)

Andreasen et al. (85),(86)
Welbury et al. (87)
Mahlotra (88)

Andreasen and Pedersen (89),
Andreasen (90)

Andreasen and Pedersen (89),
Andreasen (91)

Andreasen and Pedersen (89),
Andreasen (91)

Lee, Barrett and Kenny (92)

Andreasen (90)

PN: 2-5%

PN: 0-3.5%
PN: 5-15%

Pulp survival 98%

Conservative pulp therapy without
er treatment 75-95%

Cvek showed 94-96% success rates.

In the absence of a concurrent
luxational injury, the prognosis
of an exposed pulp is good

PN: 20-40%

PCC: 69-23%
PN = 25%

PN = 3%, RR = 5%, PCC=5%,
TAB = 1.5% (permanent dentition)

PN = 6%, RR = 2%, PCC = 10-26%,
TAB = 1.5% (permanent dentition)

PN = 26%, RR = 9%, IR = 9%,
PCC=26-45% (permanent dentition)

PN = 43% (permanent incisors)

TAB -11.3%

Key: PN = pulp necrosiss PCC = pulp canal calcification; TAB = transient apical breakdown; RR

resorption; ANK = ankylosis.

= root resoprtion; IR = inflammatory
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[ Diagnsotik ]

» Sensibilitat

» Lockerungsgrad

» Perkussion

» Taschensondierung
» Zahnverfarbung

» Fistelgang
» Radiologie —
» Nachbarzahne ! g8




[ Diagnsotik ]

Type I error Type 11 error
(false positive) (false negative)
' " You’re not
prenant

| You're

| | pregnant

‘



"Fistel” ist eigentlich keine "Fistel”

(mit Epithel ausgekleidete, anomale Verbindung zwischen inneren Organen bzw. eine Verbindung zwischen zwei epithelial

ausgekleideten Oberflachen),

sondern ein "oral sinus tract” (= "Hehiengang,),
der in 9 von 10 Fallen nur eine Auskleidung
mit Granulationsgewebe enthalt.

Diagnsotik |

.Sinus tracts" zeigt gar kein ..., bzw. nur
— teilweise ..., Epithel

»Harrison & Larson OO0 1976, Baumgartner et al. JOE 1984
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Odontogene Infektionen

Ubi pus, ibi evacua!

Ein Kursbericht von Dr.Markus Thoma, Manchen

Odontogene Infektionen gehdren zum beruflichen
Altag jeces Zahnarztes. Professor Dr. Dr. Torsten
ichert, Direktor der Kinik fiir Mund-, Kiefer- und
Gesichtschirurgie der Universitat Regensburg, refe-
ierte an der Eu Akademio for zahndrzt-

Tichen Logenabszes
sen und Phlegmo

Sepsis und konseku
tiv um Tod durch

in Minchen dber Therapieprinzipien und ging auf
magliche Komplikationen ein.

Der Referent betonte, dass die Behandlung odon
togener Infektionen primiir in dic Hand des Zahn
arstes gehort, d

dieserber die sperifischen Kennt
nisse in der Anatomic und die 7

Behandlung er.
forderlichen chirurgischen Techniken verfigt

Ursachen
Bei extraoral fistelnden Fntzindun gen muss auch
an cine odontogene Entzindung gedacht und der
Patient dem Zahna werden Die iber.

fihren Konnen. An
Tich dramatisch kann
sich die Ausbreitung
der Entziindung ins
Mediastinum entwi
ckeln. Der Referent
warnte cindringlich
vor einer Verzoge
rung der Behand

Tung. da sich Logen.
abszesse und Phleg

‘monen rasch progre

wiegende Zahl der entzindlichen Frkrankungen
im Mund- und Kieferbereich ist auf Infektionen

des Zahnsystem s zurtickzufuhren. Als Ursache

und
bei Ausbreitung in
den Hals u Atem

not fihren kinnen




vital vs. devital

abgeschlossenes Yabgeschlossenes

Wachstum Wachstum



vital vs. devital

@ Apexogenese (vitale Pulpa):
MaBnahmen zur weiteren physiolog.
Wurzelentwicklung

O Apexifikation (nekrotische Pulpa):
Induktion eines apikalen
Abschlusses (durch kalzifiziertes Gewebe)



vital vs. devital

Pulpauberkappung Pulpektomie
® indirekt
® direkt
(part.) Pulpotomie Apexifikation
® Ca(OH):

Pulpektomie
® MTA

Regenerative Endodontie



iInfektionsbedingte

esorption



[ Externe infektionsbedingte Resorption ]

» Voraussetzung: Areale mit nekrotischem

Wurzelzement + Infektion im Kanalsystem

» Schnell fortschreitende Resorption fuhrt
zur Zerstorung der Radix innerhalb

weniger Monate



[ Befunde }

» Fehlende Reaktion auf Sensibilitatstest
» Spater:

» Erhohte Lockerung

» Dumpfer Perkussionsschall

» ggf. Fistelbildung



e

e » Iransluzente Zonen untersch. Grolde
O) entlang einer unregelmassigen Aullenkontur
» sowohl in Wurzel als auch im

be Nna Ch ba rte A Kn OCh en (,schusselformige” Resorptionslakunen)

[ Rént



e ]

[ Therap

» Ziel: Elimination der intrakanalaren Infektion



[ Klinisches Vorgehen ]

»1.Med.-Einlage: Ledermix oa

» ca. 2 Wochen

»2. Med.-Einlage: Ca(OH)2



[ Steroidhaltige Einlage? ]

» Alternative antiresorptive Einlage
» Corticosteroid

» EntzUndungshemmende Wirkung

» Reduktion der Osteoklastenaktivitat
» Tetrazyklin

» antibakterielle Wirkung

» Hemmung Osteoklasten/Collagenaseaktivitat



[ Wirkung von Ca(OH)2 ]

» Antibakterieller Effekt

» Saure-Neutralisierung

» Inaktivierung saurer Hydrolysen (catepsin

» Aktivierung alkalischer Phosphatasen




externe invasive zervikale

esorption



[ Atiologische Faktoren ]

Number of teeth

Fig. 1. Invasive cervical resorption: Distribution of po-
tential predisposing factors for patients. From (20). Re-
produced with permission from Quintessence Publishing.



[ Atiologie ]

» Pulpales Gewebe spielt keine Rolle



== ) Entzundlich bedingt mit ,Aktivierung®
D durch sulkular ansassige Bakterien

Benigne fibrovaskulare/-ossare
roliferationsstorung mit bakterieller
uprainfektion

[ Atiologi
» I ¥



[ Réntgen ]

*Pa-Spalt durchgangig

Marmorierung & bizarre Umrissform
Asymmetrische Lage des Defekts
*Abgrenzung Kanallumen durch Pradentin



Class 1

[ Externe invasive zervikale Resorption]

Class 2 Class 3

Fig 22. Clinical classification of invasive cervical resorption.
Reproduced from Heithersay GS, Quintessence Int 1999;30:83-95,
courtesy Quintessence International.

Class 4




e Anatomische
,2Konfiguration* der
Schmelz-Zement-Grenze
ggf. auch von Bedeutung

elnitial keine Penetration
der Pulpa, da Pradentin
als ,,Schutzschicht* wirkt
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[ Ersatzresorption ]

» Falls Ankylose & Infraposition > 1Tmm
» Dekoronation empfohlen



Ridge Preservation/Decoronation

Barbro Malmgren, DDS, PhD

Abstract

Dentoalveolar ankylosis of a tooth is a serious complica-
tion in growing individuals. The ankylosed root is contin-
uously resorbed and replaced by bone, and an
infraposition of the damaged tooth will develop. The
normal alveolar development will be disrupted in this
way, and prosthetic treatment will be compromised.
Therefore, an ankylosed tooth should be removed
before future orthodontic and/or prosthetic therapy is
jeopardized. This article will present a method, decoro-
nation, to remove an ankylosed tooth in such a way that
the alveolar ridge is preserved and give guidelines for
the timing to intervene. The decoronation method is
described, and a possible explanation for the favorable
outcome is discussed. Different aids to decide the time
for intervention are presented. The alveolar ridge was
maintained in buccal/palatinal direction, and the bone
level increased after decoronation in patients treated
before or during pubertal growth periods. The bone level
also increased in those treated after this period but not
at the same rate, and in a few patients it was
unchanged. The clinical finding that decoronation can
maintain or reestablish normal alveolar conditions is
important for successful implant insertion later. (J Endod
2013;39:567-572)




Ridge Preservation/Decoronation

Barbro Malmgren, DDS, PbhD
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Clinical Oral Investigations
https://doi.org/10.1007/500784-018-2408-z

REVIEW

Autotransplantation of teeth with incomplete root formation:
a systematic review and meta-analysis

Evelyn C. M. Rohof"' - Wouter Kerdijk? - Johan Jansma? - Christos Livas®* - Yijin Ren'

Received: 31 March 2017 / Accepted: 1 March 2018
© The Author(s) 2018
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Abstract

Objectives The objective of this systematic review and meta-analysis was to determine the rates of survival and success and the
complications related to autotransplantation of teeth with incomplete root formation. Additionally, we attempted to identify the
prognostic factors that influence the outcome of tooth autotransplantation.

Materials and methods A literature search for all data published until July 2016 was conducted. Inclusion and exclusion criteria
were specified. Risk of bias was assessed with the Newcastle checklist. Meta-analysis was performed by using the DerSimonian-
Laird random effect model. The 1-, 5-, and 10-year survival rates and the weighted estimated survival, success, and complication
rates per year were calculated.

Results Thirty-two studies were included for analysis. The survival rates reported after 1, 5, and 10 years were 97.4, 97.8, and
96.3%, respectively. The annual weighted estimated survival rate (98.2%), success rate (96.6%), and complication rates in terms
of ankylosis (2.0%), root resorption (2.9%), and pulp necrosis (3.3%) were analyzed. No firm conclusions could be drawn with
respect to the prognostic factors due to insufficient evidence of high quality.

Conclusion The survival and success rates of autotransplantation of teeth with incomplete root formation were high (> 95%),
with a low rate of complications (< 5%).

Clinical relevance Current evidence from the literature on autotransplantation of teeth with incomplete root formation shows
favorable survival and success rates and low complication rates, indicating it is a reliable treatment option.

Keywords Tooth autotransplantation - Incomplete root formation - Successrate - Survival rate - Systematic review - Meta-analysis
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Speed of Injection Influences Efficacy of Inferior Alveolar
Nerve Blocks: A Double-Blind Randomized Controlled Trial
in Volunteers

Mobammad Dib Kanaa, MPbil, DDS, Jobn Gerard Meechan, PhD, BDS,
Ian Porter Corbett, PbD, BDS, and Jobn Martin Whitworth, PbhD, BChD

This randomized double-blind crossover trial investi-
gated the efficacy and discomfort associated with
slow (60 seconds) and rapid (15 seconds) inferior
alveolar nerve blocks (IANB) using 2.0 ml of 2%
lidocaine with 1:80,000 epinephrine in securing man-
dibular first molar, premolar and lateral incisor pulp
anesthesia in 38 healthy adult volunteers. Episodes
of maximal stimulation (80 wA) without sensation on
electronic pulp testing were recorded. Injection dis-
comfort was self-recorded by volunteers on 100 mm
visual analogue scales. Data were analyzed by Mc-
Nemar, Friedman, Wilcoxon Signed Ranks, and
paired t tests. Slow IANB produced more episodes of
no response to maximal pulp stimulation than rapid
IANB in molars (220 episodes versus 159, p <
0.001), premolars (253 episodes versus 216, p =
0.003) and lateral incisors (119 episodes versus 99,
p = 0.049). Slow IANB was more comfortable than
rapid IANB (p = 0.021). (J Endod 2006;32:919-923)




Wirkungseintritt Wirkungdauer

(Min)

Weichgewebe
(Min) (h)

Articain 4 2.3 60 3.5
Lidocain 2 3-5 60 3-5
Bupivacain 0,5 6-10 90-180 3-12

Mepivacain 3 3-5 20-40 2-3

Modifiziert nach Maladem (2006)
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vital devital

Pulpauberkappung Pulpektomie
® indirekt
® direkt
(Partielle) Pulpotomie Apexifikation
Pulpektomie ¢ Ca(OH)2
¢ MTA

Regenerative Endodontie
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Table 4. Prognosis and outcomes of traumatic dental injuries

Injury type

Description/Treatment/Comments

Source (reference)

Prognosis

Injuries to dental hard tissues and pulp

Enamel infraction

Enamel dentine
fracture

Crown root fracture

Generally favourable outcomes with
conservative treatment

Incidence of pulpal necrosis rare

Generally favourable outcomes with
conservative treatment

Exposed dentine tubules have a higher
tendency to result in pulpal necrosis

Qutcome is case sensitive and depends
on age, severity and m ment

Losing pulp sensibility has been observed

in 72% cases. Teeth treated with

conservative pulp therapy methods have

er concurrent mnjunes

Prognosis is dependent on the level of
root fracture

Less favourable outcome the more
cervical the level of fracture

The likelihood of healing by calcified
tissues is poorest in the cervical third

Injuries to the periodontal tissues

Concussion Low risk of complications. If occurred,
mainly in teeth with completed root
development

Subluxation Low risk of complications. If occurred,
mainly in teeth with completed root
development

Extrusive luxation Moderate risk of complications

Borssen and Holm (79)

W. 80

C:vﬁe(n z)md Zerman (81)
Wang et al. (80)
Viduskalne and Care (82)

Borssen and Holm (79)

Cvek (83)
Lauridsen et al. (84)

Andreasen et al. (85),(86)

Welbury et al. (87)

Mahlotra (88)

Andreasen and Pedersen (89),
Andreasen (90)

Andreasen and Pedersen (89),
Andreasen (91)

Andreasen and Pedersen (89),
Andreasen (91)

Lee, Barrett and Kenny (92)

Andreasen (90)

PN: 2-5%

PN: 0-3.5%
PN: 5-15%

PN: up to 13.7%, up to 40%
without dentine protection
Pulp survival 98%

Conservative pulp therapy without
er treatment 75-95%

In the absence of a concurrent
luxational injury, the prognosis
of an exposed pulp is good

PN: 20-40%

PCC: 69-23%
PN = 25%

PN = 3%, RR = 5%, PCC=5%,
TAB = 1.5% (permanent dentition)

PN = 6%, RR = 2%, PCC = 10-26%,
TAB = 1.5% (permanent dentition)

PN = 26%, RR = 9%, IR = 9%,
PCC=26-45% (permanent dentition)

PN = 43% (permanent incisors)

TAB - 11.3%

Key: PN = pulp necrosiss PCC = pulp canal calcification; TAB = transient apical breakdown; RR = root resoprtion; IR = inflammatory
resorption; ANK = ankylosis.



Review Article

Clinical outcome of direct pulp capping with MTA or
calcium hydroxide: a systematic review and
meta-analysis

Chenxi Zhu, Bin Ju, Rong Ni

In conclusion, based on available information
at present, the results of this meta-analysis
demonstrated that MTA performs superior to
calcium hydroxide as a direct pulp-capping
material. However, larger, blind, randomized
controlled trials are needed to be conducted to
provide more reliable clinical evidence.
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Na-Hypochlorit bis 6%
CHX 2%

E DTA b i S 1 7 % (Schmierschicht)
Z itrO n e n S é U re b i S 50 0/0 (Schmierschicht)



[ Protokoll ]

Zehnder JOE 2006

Pulpitis Nekrose & Revision

Desinfektion des Zahnes/Kofferdam NaOCI

Aufbereitung unter Spulung mit NaOCI

Nach Aufbereitung: Spulung mif EDTA (1 min)

Spulung mit NaOCI (5 in)

7W=onh “Q“lllll“ﬂ
ZWisCnernopururiyy

Spulung mit 2% CHX (5 min)

Ca(OH)2 Einlage (mind. 7d)

Trocknung des Kanalsystems & Obturation




Anatomy of Sodium Hypochlorite Accidents Involving Facial
Ecchymosis — A Review

Wan-chun Zhu?’, Jacqueline Gyamfi®", Li-na Niu¢, G. John Schoeffeld1, Si-ying Liu®,
Filippo Santarcangelo, Sara Khan®, Kelvin C-Y. Tay9, David H. Pashley", and Franklin R.
TayP 1
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Apexifikation



[ Nachteile CA(OH)2 ]

¢ Durchschnittliche Behandlungsdauer 5-20M

(Dominguez Reyes et al. 2005)

Ausgangssituation

6 Monate

14 Monate
Kihnisch & Heinrich-Weltzien



[ Nachteile CA(OH)2 ]

e Durchschnittliche Behandlungsdauer 5-20M

(Dominguez Reyes et al. 2005)

eHohe Compliance notwendig

e Unregelmalige Hartgewebsbarriere w200

e Erhohtes zervikales Frakturrisiko

(Cvek 1992, Andreasen et al. 2002)



@stand des Wurzelwachstums

Apexifikation
Rl
¢ MTA



[ Definition ]

Nicht-chirurgischer
orthograder
Verschluss der
apikalen
Waurzelkanalregion

'"?f:}ff}f;}ffff_:}ff_ifmit einem

.. ‘f;{fr@ﬁiokompatiblen,
i  kondensierbaren
Material

orse et al. 1990



[ MTA-Apexifikation ]

e Verkurzte Behandlungszeit
e Geringeres Frakturrisiko
e Schneller Restaurierbarkeit

¢ Hohe Erfolgsraten




® Foramen apicale 2 0,6mm

‘ 5m m SC h ic htSté rke (Matt et al. 2004)

Ind. Ultraschallaktivierung

(Yeung 06)

[ Klinisches Vorgehen }




Apexification of immature teeth with calcium hydroxide or mineral trioxide

aggregate: systematic review and meta-analysis
Chala et al. 2011 OOOOE

250 of records identified during database searching

50 of additional records identified !
Oral Surpery
Oval Medichy
Oral Parholag
, Oral Nadidogy
48 of records after duplicates removed Esdedecdcdogy

185 of records excluded

Screening

26 literature review

83 case report and case series P—_—

22 animal studies

13 reports in languages other than
English or French

41 in vitro studies

v

24 of full-text articles assessed for eligibility

22 of full-text articles Excluded because
* | no comparison between the two
materials was made

v

02 of studies included in qualitative
synthesis

Regarding success and apical barrier formation, either calcium hydroxide or mineral
trioxide aggregate may be used for the apexification of immature teeth.



Long-term outcome of MTA apexification

in teeth with open apices

Katharina Bldcher, DMD'/Franziska Meier, DMD?/Christian Diegritz, DMD'/Christoph Kaaden, DMD?3/

Reinhard Hickel, DMD, PhD#/Jan Kihnisch, DMD, PhD?

Objective: This retrospective study aimed to collect informa-
tion about the long-term outcome of apexification treatment
with mineral trioxide aggregate (MTA) of teeth with open
apices. Method and Materials: A total of 98 teeth in 79
patients (m:f = 1:1.3) who had completed endodontic apexi-
fication treatment with MTA between September 2005 and
January 2014 at a university dental clinic were considered.
Both initial treatments and retreatments of former root canal
treatments other than apexification were included. All patients
were invited for a standardized follow-up visit. Data regarding
age, sex, tooth type, reason for treatment, detailed treatment
protocol, clinical and radiographic findings, treatment quality,
and outcome were also collected from the patients’ records.
Descriptive statistical analysis was performed. Results: In the
majority of cases, endodontic treatment was related to trau-

ma with fracture (45/98, 45.9%) and luxation injuries (20/98;
20.4%), followed by unknown causes (12/98; 12.2%), retreat-
ments (7/98; 7.1%), hypophosphatasia (7/98; 7.1%), and car-
ies (1/98; 1%). In the beginning, the Periapical Index (PAl)
showed pathologic findings with a PAl > 2 in approximately
50% of cases, while 25% presented with minor or an absence
of findings. At the end of the observation period, more than
90% showed clinical-radiographic success, whereas eight teeth
were associated with an elevated PAI. Only 5% of cases needed
further dental treatment, such as root-end surgery or retreat-
ment of the root canal treatment. Conclusion: Within the
limits of this retrospective investigation, clinical and clinical-ra-
diographic success of the apexification treatment appears to
make this a good and reliable treatment option for teeth with
open apices. (doi: 10.3290/].qi.a35702)
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[ Publikation ]

J Enpoponms
C LI N I CAL R ESEARC H G%;ﬁg@ rEEI{IHL by 'EFhe American Association of Endodontists

Revascularization of Immature Permanent Teeth
With Apical Periodontitis: New Treatment Protocol?

Francisco Banchs, DDS, MS, and Martin Trope, DMD

|8 Monate

26 d post op



[ Regenerative Endodontie ]

® Erste Therapieansatze pulpaler
Revaskularisierung nekrotischer,
infizierter Zahne bereits ab 1971

(Nygaard-Ostby & Hjortdal (1971))

® Kollagen als artifizielles Material
in Kanallumen

(Nevins et al. 1976/1977)



[ Regenerative Endodontie ]

e Desinfektion des Kanals

¢ Applikation einer Matrix, um
Einsprossung zu ermoglichen

e Bakteriendichter Verschluss

(Windley et al. JOE 2005)



INTERNATIONAL
ENDODONTIC JOURNAL

doi:10.1111/iej.12629

European Society of Endodontology
position statement: Revitalization
procedures

2 2
NI\ T

European Society of Endodontology

European Society of Endodontology developed by: K. M. Galler’, G. Krastl?, S. Simon3,
G. Van Gorp*, N. Meschi*, B. Vahedi® & P. Lambrechts*

!Department of Conservative Dentistry and Periodontology, University Hospital, Regensburg; 2Department of Conservative
Dentistry and Periodontology, University of Wiirzburg, Wiirzburg, Germany; *Department of Oral Biology and Endodontics,
University of Paris Diderot (Paris 7), Paris, France; *Department of Oral Health Sciences, KU Leuven and Dentistry, University
Hospitals Leuven, Leuven, Belgium; and Private Practice, Augsburg, Germany

Abstract form. Revitalization is a biologically based treatment as
an alternative to apexification in properly selected cases.
Previously published review articles provide more
detailed background information and the basis for this

position statement (Journal of Endodontics, 39, 2013,

European Society of Endodontology developed by:
Galler KM, Krastl G, Simon S, Van Gorp G, Meschi
N, Vahedi B, Lambrechts P. European Society of
Endodontology position statement: Revitalization procedures.

International Endodontic Journal, 49, 717-723, 2016.

This position statement represents a consensus of an
expert committee convened by the European Society of
Endodontology (ESE) on revitalization procedures. The
statement is based on current clinical and scientific
evidence as well as the expertise of the committee. The
goal is to provide suitably trained dentists with a protocol
including procedural details for the treatment of imma-
ture teeth with pulp necrosis as well as a patient consent

S30; Journal of Endodontics, 39, 2013, 319; Journal of
Endodontics, 40, 2014, 1045; Dental Traumatology, 31,
2015, 267; International Endodontic Journal, 2015, doi:
10.1111/iej.12606). As controlled clinical trials are
lacking and new evidence is still emerging, this position
statement will be updated at appropriate intervals. This
might lead to changes to the protocol provided here.

Keywords: Endodontology, position statement,
regeneration, revitalization.
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[ Mogliche (zukunftige) Indikationen]
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