A new approach to facilitate apexogenesis using soft tissue diode laser
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Abstract

Traumatic injuries occur commonly in children and adolescents and the prevalence of such injuries has increased over the
last decade. Such injuries may result in pulpal exposure, which can endanger tooth vitality. Therefore, the treatment for such
injuries should be carefully planned so as to preserve the pulp vitality. Teeth with immature roots pose a great challenge for the
clinician and procedures like pulpotomy may prove effective as a treatment strategy. Such procedure may ensure continued root
development and apexogenesis. Lasers have varied applications in the dental practice such as oral surgical procedures, cavity
preparation, disinfection etc. This article is a case report on the use of diode laser for pulpotomy in a young permanent tooth with

traumatically exposed pulp in an 8-year-old male.
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Introduction

Traumatic injuries to teeth are common in children and young
adults and comprise 5% of all injuries.!" Anterior teeth are
most commonly involved in traumatic injuries.” These injuries
may result in pulpal exposure, which can jeopardize the tooth
vitality. The management of pulpally exposed immature teeth
often proves to be challenging to the clinician. The management
depends upon the size of exposure,®! general condition of
pulp tissue, stage of root development,” time period between
injury and reporting to the clinic® and status of periodontal
ligament." In young patients with immature teeth, it is desirable
to maintain pulp vitality so as to ensure continued root
development.”® This can be achieved by either pulp capping or
pulpotomy depending upon the size of exposure.

According to American Academy of Pediatric Dentistry (AAPD)
guidelines, partial pulpotomy for traumatic exposures is a
procedure, in which the inflamed pulp tissue beneath an
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exposure is removed to a depth of 1-3 mm or more to reach
the deeper healthy tissue.” The main objective of partial
pulpotomy is to preserve the pulp vitality so that teeth with
immature roots show continued normal root development
and apexogenesis. Several materials and techniques have
been employed for pulpotomy such as calcium hydroxide,®1°
mineral trioxide aggregate!'''?l electrosurgical pulpotomy./'>13!
However, none of these ensure 100% success.

Lasers have found numerous applications in the dental
practice such as oral surgical procedures, cavity preparation,
disinfection etc. Diode lasers are soft-tissue lasers with
a wavelength of 810-980 nm. This wavelength is readily
absorbed by soft-tissues with poor penetration in dental
hard tissues thus making diode laser suitable for soft-tissue
procedures such as pulpotomy in close proximity to enamel
and dentin. This article is a case report on the use of diode
laser for pulpotomy in a young permanent tooth with
traumatically exposed pulp. Laser acts by ablation of the
damaged pulp tissue in the immediate vicinity of the beam,
disinfection of the remnant tissue by bacterial cell lysis
and bio-stimulation of surrounding tissue, which promotes
healing.

Case Report

An 8-year-old male child reported to the Pedodontics
Out-patient Department at Center for Dental Education
and Research, All India Institute of Medical Sciences with
the history of trauma on the prior evening and complaint
of fractured front tooth and sensitivity on eating and
drinking. There was no history of pain or swelling. On
clinical examination, it was found that the patient had a
traumatic injury in relation to the right maxillary lateral
incisor (tooth # 12) with an extensive fracture involving the
entire crown (Ellis Class IlI fracture). The pulp was exposed
and there was extensive loss of tooth structure with only about
3 mm of crown remaining [Figure 1a]. There was no other
evidence of injury to the periodontal ligament or alveolar
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bone. The tooth exhibited normal physiologic mobility.
The pulpal exposure was more than 2 mm in diameter.
The intraoral periapical radiograph revealed an immature
root with blunderbuss apex [Figure 1b]. The parents were
explained the consequences of tooth extraction. The parents
were very apprehensive about tooth extraction at an early
age so it was decided to avoid tooth extraction and maintain
pulp vitality by performing laser pulpotomy followed by
prosthetic rehabilitation after completion of root formation.
After an informed consent, it was decided to use a diode
laser (940 nm, Ezlase, Biolase Technology Inc. USA) for the
pulpal amputation. After administering local anesthesia,
access cavity was prepared on tooth #12 using outward brush
strokes of the bur to avoid further pulpal damage by laceration.
A 400 nm focused tip was used after activation in pulsed
mode at 2.0 W. Pulse length and pulse interval were set for
0.50 us. The procedure was performed under standard aseptic
conditions and recommended laser protection methods. The
tip was moved in a contact mode just around the periphery of
the exposed pulp so as to remove the coronal pulp without any
damage to the underlying radicular pulp. Multiple applications
of the laser energy were administered to ablate the pulp and
achieve hemostasis. A sterile hemostatic pulp cap [Figure 2]
was created using the diode laser, which was then covered by
nano-ionomer cement (N-100, 3M) [Figure 3]. Patient was

Figure 1: Pre-operative (a) 8-year-old male; tooth # 12; history
of trauma (b) tooth # 12 on radiograph showing immature apex

Figure 2: Laser used to create a hemostatic pulp cap wrt 12

recalled again after 24 h, 72 h and 1 week. Patient remained
asymptomatic during this period. There were no adverse
clinical signs or symptoms of sensitivity, pain or swelling.
Thereafter, the patient was recalled after 1 month, 3 months,
6 months and 10 months and radiographs were taken at each
follow-up visit [Figure 4]. There were no radiographic signs
of internal or external resorption, abnormal canal calcification
or periapical radiolucency post-operatively. The radiographs
showed continued root development with complete apical
closure at 10 months. The tooth showed a normal response
to electric pulp testing. After root completion, conventional
root canal treatment was performed under local anesthetic
and obturation with Gutta-percha followed by fiber post
placement and ceramic crown.

Discussion

The management of exposed pulp depends upon various
factors. Among these two critical factors are the time
lapse between injury and treatment and the stage of root
development. It is imperative that the management of
immature teeth with exposed pulp should be as conservative
as possible. This can be achieved by pulpotomy provided
that there is a careful case selection. The patient’s age is
an important factor as older pulps are more fibrous with
relatively less healing ability, whereas young pulps are more
vascular with a greater healing capacity. In the present case,
the reported trauma was less than 24 h and the wound site
were not overly contaminated thereby it was assumed that
the bacterial invasion may be minimal. The success of the
case was judged according to AAPD criteria for the success
of pulpotomy, which were as follows:!"!
* The remaining pulp should continue to be vital after
partial pulpotomy
* There should be no adverse clinical signs or symptoms
such as sensitivity, pain or swelling
* There should be no radiographic sign of internal
or external resorption, abnormal canal calcification or
peri-apical radiolucency postoperatively

Figure 3: Post-operative-12 restored with glass ionomer
cement

107

Contemporary Clinical Dentistry | Jan-Mar 2014 | Vol 5 | Issue 1



Mathur, et al.: A novel technique of apexogenesis using laser

Figure 4: (a) 1 month post-operative radiograph (b) 3 month post-operative radiograph (c) 6 month post-operative radiograph

(d) 10 months post-operative radiograph

* Teeth having immature roots should continue normal
root development and apexogenesis.

Various materials have been used as pulpotomy agents;
calcium hydroxide has been the mainstay of pulpotomy
procedures in permanent teeth for a long time. It acts by
providing an alkaline pH which promotes the formation of
a dentin bridge and thus seals off the healthy pulp from the
external environment.'"!'”l However, various disadvantages
such as gradual disintegration and formation of tunnel
defects in the newly formed dentin have been commonly
witnessed with calcium hydroxide when followed-up for
longer times.!"8!

Lasers offer a conservative and biological alternative to other
pulpotomy agents due to the regenerative or reparative effect
of laser energy and exposure site sterilization. Various lasers
have been reported to be used for pulpotomy including carbon
dioxide (CO,)," neodymium: Yttrium-aluminum-garnet,*”
erbium:Yttrium-aluminum-garnet (Er:YAG),[?!
erbium-chromium:Yttrium scandium gadolinium garnet??
and diode lasers.”® The choice of laser type for any soft-tissue
procedure is dependent upon the thermal relaxation
time (TRT) of the tissue. It is the time required by the
irradiated tissue to cool to 50% of the original temperature
immediately after the laser pulse is applied.?* It is dependent
upon the vascularity of the tissue and is quite specific.
Diode laser is a soft-tissue laser with a wavelength between
810 nm and 980 nm. This wavelength is readily absorbed by
soft-tissues like dental pulp. This suits the TRT of pulp and
thus prevents excessive heating and charring.”' Moreover,
diode laser is poorly absorbed by hard tissues such as enamel,
dentin and cementum. This enables the clinician to work on
soft-tissues such as pulp in close proximity to dentin during
pulpotomy procedures without causing any damage to the
hard tissue.

Diode laser is used in contact mode only for cutting so only
the soft-tissue in close proximity with the tip is affected
thus leaving the remnant pulpal tissue unaffected. CO, laser
causes peripheral thermal damage to the surrounding pulp
tissue. Er:YAG lasers are non-contact lasers so it reduces

the tactile sensation and these can ablate the hard dental
tissues also.

Another advantage of diode laser for pulpotomy is that even
if there is some microbial contamination of the pulp stump,
the laser can eliminate or significantly reduce bacteria and
providing a relatively bacteria free environment. The laser
also offers the advantage of hemostasis, which improves
clinician’s efficacy. The biostimulative effect of the laser also
promotes rapid healing.

Thus, the major advantage in using diode lasers for
pulpotomy is through the following actions:

* Precise control of hemostasis

* Minimal zone of thermal damage

* Disinfection of the surgical site.

The power settings used in this case was 2.0 W which is
within the range given by various authors.?*??7 Lasers can
be quite effective in children as they appear less threatening
to the child and also improve post-operative healing.

Conclusion

In the present case, diode laser proved to be an effective
technique for pulpotomy in an immature tooth. The use of
soft-tissue diode lasers can influence the treatment outcome
and should be seen as a predicable tool for vital pulp therapy.

References

1. Malmgren B, Andreasen JO, Flores MT, Robertson A,
DiAngelis AJ, Andersson L, et al. International association of
dental traumatology guidelines for the management of traumatic
dental injuries: 3. Injuries in the primary dentition. Dent Traumatol
2012;28:174-82.

2. Gupta K, Tandon S, Prabhu D. Traumatic injuries to the incisors
in children of South Kanara District. A prevalence study. J Indian
Soc Pedod Prev Dent 2002;20:107-13.

3. Dean JA, Avery DR, Mcdonald RE. Treatment of deep caries,
vital pulp exposure, and pulpless teeth. Dentistry for the Child
and Adolescent. 9" ed. Missouri, United Kingdom: Mosby
Elsevier;2011. p. 343-65.

4. Andreasen JO, Andreasen FM. Crown fractures. Essentials

Contemporary Clinical Dentistry | Jan-Mar 2014 | Vol 5 | Issue 1

108



Mathur, et al.: A novel technique of apexogenesis using laser

10.

1.

12.

13.

14.

15.

16.

17.

of Traumatic Injuries to the Teeth. Copenhagen: Munksgaard;
2001 p. 21-45.

Ingle JI, Bakland LK, Baumgartner JC. Vital Pulp Therapy. 6™ ed.
Hamilton, Ontario: BC Decker; 2008. p. 1310-29.

Mejare |, Cvek M. Partial pulpotomy in young permanent teeth
with deep carious lesions. Endod Dent Traumatol 1993;9:238-42.
AAPD. Guideline on Pulp Therapy for Primary and Immature
Permanent Teeth. Available from: http://www.aapd.org/media/
Policies_Guidelines/G_Pulp.pdf. [Last accessed on 2013 Apr 4].
Cvek M. A clinical report on partial pulpotomy and capping with
calcium hydroxide in permanent incisors with complicated crown
fracture. J Endod 1978;4:232-7.

de Blanco LP. Treatment of crown fractures with pulp exposure.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996;82:564-8.
Nosrat IV, Nosrat CA. Reparative hard tissue formation following
calcium hydroxide application after partial pulpotomy in cariously
exposed pulps of permanent teeth. Int Endod J 1998;31:221-6.
Abarajithan M, Velmurugan N, Kandaswamy D. Management of
recently traumatized maxillary central incisors by partial pulpotomy
using MTA: Case reports with two-year follow-up. J Conserv Dent
2010;13:110-3.

Maroto M, Barberia E, Vera V, Garcia-Godoy F. Mineral trioxide
aggregate as pulp dressing agent in pulpotomy treatment of
primary molars: 42-month clinical study. Am J Dent 2007;20:283-6.
El-Meligy O, Abdalla M, El-Baraway S, El-Tekya M, Dean JA.
Histological evaluation of electrosurgery and formocresol
pulpotomy techniques in primary teeth in dogs. J Clin Pediatr Dent
2001;26:81-5.

Mack RB, Dean JA. Electrosurgical pulpotomy: A retrospective
human study. ASDC J Dent Child 1993;60:107-14.

Dean JA, Mack RB, Fulkerson BT, Sanders BJ. Comparison of
electrosurgical and formocresol pulpotomy procedures in children.
Int J Paediatr Dent 2002;12:177-82.

Foreman PC, Barnes IE. Review of calcium hydroxide. Int Endod
J 1990;23:283-97.

Mohammadi Z, Dummer PM. Properties and applications of
calcium hydroxide in endodontics and dental traumatology. Int
Endod J 2011;44:697-730.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Accorinte Mde L, Holland R, Reis A, Bortoluzzi MC, Murata SS,
Dezan E Jr, et al. Evaluation of mineral trioxide aggregate and
calcium hydroxide cement as pulp-capping agents in human teeth.
J Endod 2008;34:1-6.

Elliott RD, Roberts MW, Burkes J, Phillips C. Evaluation of the
carbon dioxide laser on vital human primary pulp tissue. Pediatr
Dent 1999;21:327-31.

Liu JF. Effects of Nd: YAG laser pulpotomy on human primary
molars. J Endod 2006;32:404-7.

Kotlow L. Use of an Er: YAG laser for pulpotomies in vital and
nonvital primary teeth. J Laser Dent 2008;16:75-9.

Toomarian L, Fekrazad R, Sharifi D, Baghaei M, Rahimi H,
Eslami B. Histopathological evaluation of pulpotomy with Er,
Cr: YSGG laser vs formocresol. Lasers Med Sci 2008;23:443-50.
Saltzman B, Sigal M, Clokie C, Rukavina J, Titley K, Kulkarni GV.
Assessment of a novel alternative to conventional formocresol-zinc
oxide eugenol pulpotomy for the treatment of pulpally involved
human primary teeth: Diode laser-mineral trioxide aggregate
pulpotomy. Int J Paediatr Dent 2005;15:437-47.

Olivi G, Margolis FS, Genovese MD. Laser-soft tissue interaction.
Pediatric Laser Dentistry — A User’s Guide. 1%t ed. Chicago:
Quintessence; 2011. p.121-8.

Pirnat S. Versatility of an 810 nm diode laser in dentistry: An
overview. J Laser Health Acad 2007;2007;4/2:1-8.

White JM, Fagan MC, Goodis HE. Intrapulpal temperatures during
pulsed Nd: YAG laser treatment of dentin, in vitro. J Periodontol
1994;65:255-9.

Juki¢ S, Ani¢ |, Koba K, Najzar-Fleger D, Matsumoto K. The effect
of pulpotomy using CO2 and Nd: YAG lasers on dental pulp tissue.
Int Endod J 1997;30:175-80.

How to cite this article: Mathur VP, Dhillon JK, Kalra G. A new approach
to facilitate apexogenesis using soft tissue diode laser. Contemp Clin
Dent 2014;5:106-9.

Source of Support: Nil. Conflict of Interest: None declared.

109

Contemporary Clinical Dentistry | Jan-Mar 2014 | Vol 5 | Issue 1



