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Review of ER:YAG Laser-Assisted Pulpotomy in Primary 
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Abstract

The endodontic infection of primary teeth is the infection of the root canal 
system and can involve the pulp as well as the periapical tissues surrounding 
the apex of the tooth root. The main goal is to maintain the integrity and health 
of the primary tooth until their physiological exfoliation. Pulpotomy is the 
most commonly used method for endodontic treatment of deciduous dentition. 
Knowledge of the alternative pulpotomy techniques is a useful advantage of 
dentists to meet the functional problems associated with endodontic infection 
in very young and anxious patients. The aim of this article is to systematically 
review the contemporary scientific literature concerning the effect of Er:YAG 
laser technology in the pulpotomy of primary teeth.  A critical evaluation of the 
various parameters for laser ablation and unconvincing results has been made. 
The expository analysis summarizes the succession of this therapeutic approach. 
Future studies should also seek and compare the long-term effects of the use of 
traditional and alternative pulpotomy techniques.
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Introduction

The endodontic infection of primary teeth is the infection of the root canal system 
and can involve the pulp as well as the periapical tissues surrounding the apex of 
the tooth root. In these cases, there are two treatment options – pulpotomy and 
pulpectomy. Pulpotomy is a treatment method including removal of the coronal 
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pulp (vital or mortal amputation) and preservation of the radicular pulp treated 
with a pulpotomy medicament to maintain its vitality or to transform it into an 
aseptic bundle, which is like plastic (1). The other treatment method, pulpectomy, 
represents a complete removal of necrotic and irreversibly infected pulp tissue of 
the pulp chamber and root canals of a tooth affected by extensive caries lesions, 
traumatic injuries or other causes (2,3). The main goal of endodontic treatment 
of primary teeth is to maintain the integrity and health of the primary tooth 
until their physiological exfoliation (4). As the tooth remains asymptomatic, in 
anatomical and functional conditions, it performs an extremely important role in 
the masticatory process and has phonetic, aesthetic and morphological functions 
(2,4).

Pulpotomy is the most commonly used method for endodontic treatment 
of deciduous dentition (1). Several important and essential elements in pulpotomy 
as a pulp therapy are required – adequate debridement of the infected coronal 
pulp tissue and antimicrobial activity of the irrigants and medicaments, sufficient 
hemostasis and no thermal affection of the remaining pulp and surrounding tissues. 
Owing to the properties of Er:YAG lasers, they can be used as an alternative 
to the `gold standard`, i.e., formocresol, for pulpotomy in primary teeth. This 
laser family has hemostatic and antimicrobial effect as well as causes no or slight 
thermal alterations of the surrounding tissues and the underlying radicular pulp 
(5,6,7,8).

Few studies described the results of Er:YAG laser-assisted pulpotomy 
in primary teeth. Due to the numerous advantages of Er:YAG lasers, modern 
pediatric dentistry involves their use in routine daily practice (9,10,11). In 
addition, pulpal diseases in primary dentition are a common dental problem (1). 
Thus, the aim of this article is to systematically review the contemporary scientific 
literature concerning the effect of Er:YAG laser technology in the pulpotomy of 
primary teeth.  A critical evaluation of the various parameters for laser ablation 
and unconvincing results has been made. The expository analysis summarizes the 
succession of this therapeutic approach (Table 1).
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Table 1. Overview of the Er:YAG pulpotomy studies

Authors
Year of 

publication
Country

Type of 
article

Average 
pulse-
energy

Hz

irra-
dia-
tion 
time

Water 
spray

Material 
used after 
Er:YAG 

laser 
pulpotomy

Jayawardena 
et al.

2001 Japan
Experimental 
animal study

150 mJ/
pulse

10 n/a +
Sterile saline 

solution

Kimura et al. 2003 Japan
Experimental 
animal study

34mJ/pulse n/a 15 s n/a n/a

Huth KC 
et al.

2005 Germany Clinical trial
180mJ/
pulse

2 n/a -

Formocresol-
moistened 

pellets for 5 
minutes

Olivi et al 2007 Italy Clinical trial
75 -100 mJ/

pulse
3 60 s +

Immediately 
filled with 
adhesive 
systems: 

a flowable 
composite

Kotlow et al. 2008 USA Clinical case 55mJ/pulse 30
15s, 

3 
times

+

Zinc oxide 
eugenol 
cement 
and the 

appropriate 
restoration

Hasheminia 
et al.

2010 Iran
Experimental 
animal study

200mJ/
pulse

3 15s - MTA

Huth KC 
et al.

2011 Germany Clinical trial
120mJ/
pulse

2 n/a -

Ferric 
sulphate-

wetted pellets 
for 15s

*n/a - not applicable
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In an experimental animal study, Kimura et al. found that the effects of 
the Er:YAG laser irradiation on pulp tissues during a pulpotomy are minimal. 
The authors reported no inflammation or resorption in the investigated rat molars 
when 34mJ/pulse for 15 seconds was used. As a result of the laser irradiation, 
there was no bleeding after coronal pulp removal (6). As a result of other animal 
studies, the researchers concluded that the investigated parameters for laser 
irradiation were not recommended for the treatment of human teeth in clinical 
settings (7,12). However, other authors stated that if appropriate parameters were 
used, the application of Er:YAG laser is a treatment option for pulpotomy in 
primary teeth (6).

As to the effect of Er:YAG laser on the pulp tissue bleeding, Olivi et al. 
pointed out as a disadvantage of Er:YAG laser the lack of complete hemostasis 
due to the minimal thermal effect of the surrounding tissues (13). However, the 
authors reported an easier control of bleeding after laser irradiation compared 
to the conventional treatment procedures (13). In 2015, Nazemisalman et al. 
confirmed the data obtained by Olivi et al. They found favorable results after 
2 years of follow-up investigating the pulp coagulation effect of Er:YAG laser 
(14). Keller et al. reported a 3-6 minutes duration about the reduction of pulp 
microcirculation after Er:YAG laser irradiation as well as no hyperemic actions 
(8,15).

In a long-term study, Huth et al. investigated the effectiveness of 
Er:YAG laser in pulpotomy of primary teeth (8,15). After 36 months, the authors 
reported 73% success rates which are comparable to those of the application of 
`gold standard` (formocresol) – 72%, and ferric sulfate - 76%. The follow-up 
included clinical and radiograph examinations. The parameter settings used were 
wavelength 2940 nm, 2 Hz and 180 mJ per pulse without water cooling, 31.5±5.9 
mean number of laser pulses per tooth. No significant differences in total success 
rates between the different pulpotomy techniques were found (8,15).

Kotlow et al. presented a protocol for performing Er:YAG laser-assisted pulpotomy 
in deciduous teeth. The authors described a series of clinical cases of endodontic 
treatment in primary molars using laser technology (16). The successful results, 
clinical and paraclinical, confirmed the effectiveness of Er:YAG laser in pulp 
therapy of primary teeth as an alternative to the chemical agents or electrosurgery. 
The teeth from the presented clinical cases were irradiated with Er:YAG laser 
(HOYA ConBio`s DELight) emission wavelength 2940 nm, three times for 15 
seconds. The parameter settings used were 30 Hz and 55mJ, 20cc per minute 
water spray, average power 1.65 watts. In the study, the sapphire tip size used 
was 600-μm in a 90-degree handpiece. In contrast, Huth et al. described the 
use of a special handpiece (KEY Laser 1242; handpiece 2051, KaVo, Biberach, 
Germany), (15). 
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In a systematic review, Coster et al. analyzed seven articles and indicated 
the need for future studies about laser-assisted pulpotomy in order to formulate 
general recommendations for the clinical use of Er:YAG laser in primary teeth 
(17). The obtained data of another systematic review and meta-analysis are in line 
with the results obtained by Coster et al. who found a lack of convincing results 
and the necessity of further investigations (18).

Conclusion

There is not enough information describing the level of effectiveness of the use 
of the Er:YAG laser for pulpotomy despite its importance in the pulp therapy 
of deciduous teeth. In few publications, the success rate reported was the same 
as that of formocresol and ferric sulfate. Thus, this technology can be used 
successfully as a safe alternative to conventional pulp therapy agents. However, 
if Er:YAG laser is not part of the routine clinical setup and dental equipment, it 
would be difficult for general dental practitioners to implement this technology 
for endodontic treatment of primary teeth.
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