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INTRODUCTION

Teeth can be classified as erupted in the arch, in phys-
iological process of eruption, or impacted teeth.
Impacted teeth can be further divided into totally or

partially retained. 
Dental impaction defines a tooth that, instead of erupting

to occupy its functional position, is partially or totally
retained and remains within the bone.1 A totally impacted
tooth is retained in the maxilla or the mandible, surrounded
by the pericoronal sac and with the overlying bone intact. A
partially impacted tooth, on the other hand, has perforated
through the overlying bone, whether opening the pericoronal
sac or not, and it can appear in the mouth or remain under
the mucosa.2

There are different etiological causes of dental impaction,
such as: an obstructed eruption path by the presence of
supernumerary teeth;3,4 dentigerous cysts and other odonto-

genic tumors,5 ectopic position of tooth buds,6 trauma-
induced ankylosis of the tooth bud,6 premature loss of pri-
mary teeth with loss of space,7 major syndromes,8 systemic
diseases,8 hereditary factors8 and idiopathic causes.9

In contrast, failure to erupt occurs when the tooth’s erup-
tion is delayed by more than two standard deviations from
the corresponding mean for that tooth,10 without there being
any reason or calcified obstacle impeding its eruption.11

Reports have been published indicating the existence of peri-
coronal mixofibrous hyperplasia, in the gingival tissue
removed during treatment, in cases of tooth eruption fail-
ure.11,12 With this in mind, Taguchi13 and Watanabe14 sug-
gested that pericoronal mixofibrous hyperplasia might
induce alterations in eruption.

If dental impaction is asymptomatic, it is diagnosed dur-
ing a routine clinical examination with the pertinent radi-
ographic study.15 In all symptomatic cases the consequences
are the same; it may cause root resorption of the neighboring
teeth, repeated infectious processes, the formation of
dentigerous cysts, different types of pain and multiple mis-
alignment, with the corresponding esthetic and functional
problems.2,4 In these cases, swift action is necessary to cor-
rect the problem.

Treatment of impacted teeth will vary according to the
tooth being affected and specific circumstances. A number
of these teeth can be maintained and treated with a conserv-
ative combination of surgery and orthodontics in order to be
positioned and aligned into the dental arch. However, if con-
servative treatment is ruled out, the tooth should be surgi-
cally extracted as soon as possible.2,16

This article reports the case of an impacted mandibular
first premolar, surgically treated using an Er,Cr:YSGG laser
(Waterlase®, BIOLASE Tech, Inc. San Clemente, CA) and
later subjected to orthodontic treatment to position it in the
dental arch. The crystals in the Er,Cr:YSGG laser are
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Yttrium, Scandium, Gallium and Garnet. The crystal matrix
contains Erbium and Chromium as dopants. The Waterlase®

is a hydrokinetic system with a 2780 nm wavelength. The
cutting system is based on photon liberation in an air-water
spray. The energy is carried by a fiber optic system to the
laser tip made of sapphire crystal. It cuts both soft and hard
tissues.17,18

CASE REPORT
A 14-year-old male adolescent under orthodontic treatment
visited the pediatric dental clinic of the Dental School of 
the University of Barcelona because a first mandibular 
premolar had failed to erupt. His medical history was non-
contributory.

At 9 years of age, the ankylosed and infraoccluded pri-
mary mandibular left first molar had been extracted. The
absence of the mandibular left first premolar was noticed
during the intraoral examination and the radiographic exam-
ination revealed a totally asymptomatic dental retention with
no apparent cause (Fig. 1).

The surgical area was anesthetized using 48 mg of 2%
lidocaine with epinephrine 1:100,000 with a mandibular
block and buccal infiltration. The incision was performed
using the Er, Cr: YSGG laser, eliminating the mucosa and
the bone overlying the tooth, and accidentally producing
impacts on the premolar’s buccal enamel (Figs. 2 and 3). The
laser settings were those recommended by the manufacturer
for hard (5.50 watts, 75% water, 90% air) and soft tissues
(1.50 watts, 10% water, 11% air). During the same surgical
intervention an orthodontic bracket was bonded to the
retained tooth (Fig. 4). 

The post-operative period was uneventful; neither anal-
gesic nor anti-inflammatory medication was required. The
tissue’s appearance 24 hours after the surgery was very sat-
isfactory (Fig. 5). Slight hyperemia was observed at the
edges of the wound with very slight signs of inflammation.
One year later, the premolar had reached a normal position
in the arch (Fig. 6).

DISCUSSION
As the literature review revealed, there are many causes
associated with dental impaction, including: mechanical
impediment due to the presence of supernumerary teeth, an

odontogenic tumor or cyst, or a lack of space in the dental
arches. Furthermore, dental eruption can fail in cases asso-
ciated with disorders related to the head and neck (clei-
docranial dysostosis), genetic or endocrine disorders
(hypothyroidism and hypopituitarism).4
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Figure 4. Orthodontic bracket bonded at the end of the surgical
procedure.

Figure 3. Laser impacts on the buccal surface of the premolar.

Figure 1. Diagnostic panoramic radiograph. A totally impacted left
first mandibular premolar with complete root formation can be
observed.

Figure 2. Laser ostectomy exposing the premolar is performed with
water irrigation through the laser handpiece
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In the case here reported, we believe that the origin of the
premolar impaction was caused by the retention of the first
primary molar. The latter was extracted because it was anky-
losed and in infraocclusion. It is possible that both, the post-
extraction alveolar bone healing and the formation of peri-
coronal mixofibrous hyperplasia impeded the eruption of
the impacted tooth. 

Several authors suggest the following order of frequency
of occurrence for dental impaction (not including third
molars): maxillary canines, second mandibular premolars,
mandibular canines, supernumerary teeth, maxillary incisors
and primary teeth, mainly molars;19,20 the case here presented,
is therefore not among the most frequent. 

The most common complications of impacted teeth are:
root resorption of the neighboring teeth; infection and asso-
ciated pain; and a predisposition to external resorption and
to the formation of cysts on the retained tooth.2,7 In this case,
there was no resorption of the neighboring teeth nor reports
of pain or inflammation.

The treatment of impacted teeth varies according to the
tooth affected and the specific circumstances; if viable, the
tooth’s position in the arch should be corrected orthodonti-
cally.16,21

Treatment using the erbium laser marks a difference from
surgical flap procedures in that it involves a reduction in the
amount of local anesthetic and the duration of intervention,
it produces a hemostatic effect that enhances visibility of the
area, it eliminates the need to suture, and it reduces the post-
operative edema and pain.22,23 The patient’s wounds healed
fast without post-operative problems or need for analgesic
medication. For the case presented, of the multiple advan-
tages cited, the hemostatic effect was particularly important

since it allowed for an orthodontic bracket to be bonded on
the buccal side of the premolar, thus providing the ability to
apply immediate traction force.

The Er,Cr:YSGG laser allows for precise surgical abla-
tion with minimal thermal damage to adjacent tissues in
vivo. The overall subsequent healing is favorable and we
conclude that this laser may be used in oral surgery.24 Small
scratched areas of dehydration were accidentally produced
on the buccal surface of the premolar while performing the
surgery. Ideally this should be avoided. The depth of the
impacts was small and did not alter the anatomy of the
enamel prisms.25,26 The enamel surface resembled enamel
etched with phosphoric acid. It does not take long for the
tooth structure to rehydrate.25 Lasers are a considerable aid in
pediatric dentistry even though their use is still not wide-
spread. The fact that erbium lasers are the most versatile,
since they can be used for both, hard and soft tissues, will
help to gain acceptance amongst pediatric dentists.24
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Figure 5. Healing process 24 hrs after surgery. Little
inflammation can be appreciated

Figure 6. One year later, the premolar has reached 
normal position in the arch. 

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/33/1/9/1748328/jcpd_33_1_6867w

5q5r71p6167.pdf by Bharati Vidyapeeth D
ental C

ollege & H
ospital user on 25 June 2022



Erbium Laser Treatment Of An Impacted First Mandibular Premolar 

7. Counts A, Kochis L, Buschman J, Savant T. An aggressive dentigerous
cyst in a seven–year old child. J Dent Child, 68(4): 268–271, 2001.

8. Chintakanon K, Boonpinon P. Ectopic eruption of the first permanent
molars. Prevalence and etiologic factors. Angle Orthod, 68: 153–160,
1998.

9. Rizzatto SM, de Menezes LM, do Rego MV, Thiesen G, de Araujo VP,
Freitas MP. Maxillary first permanent molar impaction. A conservative
treatment approach. J Clin Pediatr Dent, 30(2): 169–174, 2005.

10. Mitomi T, Tomizawa M, Noda T. A study of delayed eruption of the per-
manent first molar and its management for eruption and alignment. Jpn
J Ped Dent, 38: 1080–1090, 2000.

11. Hayashi – Sakai S, Taguchi Y, Noda T. Failure of tooth eruption involv-
ing a mandibular primary first molar: a case report. J Dent Child, 72:
16–20, 2005.

12. Yonemochi H, Noda T, Saku T. Pericoronal hamartomatous lesions in
the opercula of teeth delayed in eruption: An immunohistochemical
study of the extracellular matrix. J Oral Pathol Med, 27: 441–452,
1998.

13. Taguchi Y, Kurol Y, Kobayashi H. Eruption disturbances of maxillary
permanent canines in Japanese children. Pediatr Dent, 11: 11–17, 2001.

14. Watanabe C, Watanabe J, Taguchi Y. Eruption disturbances of mandibu-
lar permanent incisors. J Clin Pediatr Dent, 25: 181–185, 2001.

15. Pinkham J, Casamassimo P, Fields H, McTigue D, Nowak A. Pediatric
Dentistry: infancy through adolescence. 4th ed. Philadelphia, Elsevier;
487, 2005.

16. Kaban L, Troulis M. Dentoalveolar Surgery. In: Pediatric Oral and
Maxillofacial Surgery. Philadelphia, Saunders; 141, 2004.

17. Diedrich D, Bushick R. Lasers in dentistry: separating science from
hype. J Am Dent Assoc, 135: 204–210, 2004.

18. Boj JR, Poirier C, Espasa E, Hernandez M, Jacobson B. Eruption cyst
treated with a laser powered hydrokinetic system. J Clin Pediatr Dent,
30(3): 199–202, 2006.

19. Murray P, Brown NL. The conservative approach to managing
unerupted lower premolars – two cases reports. Int J Paediatr Dent, 13:
198–203, 2003.

20. Stivaros N, Mandall NA. Radiographic factors affecting the manage-
ment of impacted upper permanent canines. J Orthod, 27: 169–173,
2000.

21. Frank CA, Long M. Periodontal concerns associated with the ortho-
dontic treatment of impacted teeth. Am J Orthod Dentofacial Orthop,
121: 639–649, 2002.

22. Kotlow LA. Lasers in pediatric dentistry. Dent Clin North Am, 48(4):
889–922, 2004.

23. Boj J, Galofre N, España A, Espasa E. Pain perception in pediatric
patients undergoing laser treatments. J Oral Laser Applications, 5:
85–89, 2005.

24. Boj JR. The future of laser pediatric dentistry. J Oral Laser Applica-
tions, 5: 173–177, 2005.

25. Apel C, Meister J, Götz H, Duschner H, Gutknecht N. Structural
changes in human dental enamel after subablative erbium laser irradia-
tion and its potential use for caries prevention. Caries Res, 39: 65–70,
2005.

26. Apel C, Schäfer C, Gutknecht N. Demineralization of Er: YAG and Er,
Cr: YSSG laser-prepared enamel cavities in vitro. Caries Res, 37:
34–37, 2003.

12 The Journal of Clinical Pediatric Dentistry Volume 33, Number 1/2008

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/33/1/9/1748328/jcpd_33_1_6867w

5q5r71p6167.pdf by Bharati Vidyapeeth D
ental C

ollege & H
ospital user on 25 June 2022


