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Abstract

Aim: The aim of this study is to present a piezosurgery-assisted extraction of an impacted canine, evaluating advantages and dissadvantages compared to osteotomy
with conventional rotatory instruments. Material and Method: A 14 year-old female visited the University Clinic for Oral Surgery and Implantology complaining for
absence of the right maxillary canine, fully asymptomatic. CBCT scan revealed impacted maxillary right canine, Class Il by Archer. Due to the unfavorable position and
curved root, orthodontic traction treatment was considered as contraindicated, therefore we proceeded with a tooth removal using piezo surgical device. Results:
Piezosurgery showed less damaging of adjacent soft tissue and less heating during the procedure, shortened post-operative period and patient discomfort, as well as
lower inflammatory response measured according to pre-determined criteria. Conclusion: Taking into account most of the resulting advantages over disadvantages of
using the piezo approach for extraction of impacted canines, we can recommend this method with full confidence and highly predictable outcome. Keywords: impact-
ed canine, piezo surgery, tooth extraction.

AncTtpakr

Llen: LienTa e aa ce npukaxe ekcTpakuuja Ha MMNakTUpaH KaHWH Co MOMOLL Ha MUe30XMpyprija esanyupajku r1 npesHoCTUTe 1 HegocTaTouuTe Bo cnopesba co
0CTEOTOMMjaTa CO KOHBEHLIMOHAMHM POTaLyOHN MHCTPYMeHTU. MaTepujan u MeToa: 14-roulHa nauueHTka ja noceTv YHUBepauTeTckaTa KnuHMKa 3a opanHa
XMpyprija M MMNaHTonorMja co Nonmaka 3a 0TCYCTBO HA AECHUOT MakcUnapeH kaHuH, LienocHo acumntomatckit. CBCT-CkeHOT NOTBPAN MMNAKTMPaH MakcunapeH
AeceH kaHuH, knaca lll cnopes Apyep. Mopamy HemosonHaTa nonoxba W 3akpUBEHMOT KOPEH, OPTOAOHTCKUOT TPETMaH CO Brieyere Oelue OLEHET Kako
KOHTpaUHAMLMPaH, CO MHANKaLMja 3a ekcTpakLmja Ha 3a60T co MOMOLL Ha MUe30XMpYpLUKV anapat. Peayntatu: M1e3oxvpyprujata nokaxa nomano owTeTyBarkbe
Ha COCeHOTO MEKO TKVBO M MOMano 3arpeBatbe Ha kockaTa 3a BpeMe Ha npoLieaypata, CKpaTeH 1 noneceH NocTonepaTvBeH Nepyop, Kaj MaLMeHToT, kako 1 noman
WHnamaTopeH OfroBOp M3MEpeH Cropes OAHanpesd OAPeAeHN Kputepuymu. 3aknyuok: 3emajki v npeABWA MPefHOCTUTE BO OAHOC Ha HefocTaToLuTe Of
KOPUCTEHETO Ha NE30 NPUCTANOT 3a eKCTpakLja Ha MMNAKTMPaH! kaHHW, MOXEME fia ro nperopayame 0BOj METOS, CO LienocHa oBepba 1 BUCOKO MpeaBMAnvBM
pesyntatii. Kny4Hu 360poBu: MNaKTMpaH KaHuH, NMe30XMpypruja, ekcTpakumja Ha 3ab.

Introduction

Impacted tooth is defined as a tooth which doesn't erupt
in the dental arch within the expected age. The impacted
tooth fails to pass through the gum line to grow into the right
position and instead remains stuck or impacted in the gum
tissue or bone. After third molars, the maxillary canine is the
second most frequently impacted tooth with an incidence of

0.92-1.7%". Any tooth can be impacted, but this is most fre-
quently the case with mandibular third molars, maxillary
canines, mandibular and maxillary second premolars, and
maxillary central incisors, as well as supernumerary teeth”.
The etiology of tooth impactions is often complex and has
been related to disproportions between arch length and
mesiodistal dimension of all teeth. There are hereditary fac-
tors leading to impaction, but also etiologic factors such as
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prolonged retention of primary teeth, localized pathologic
lesions, and shortening of the length of the arch?.

According to Bishara et al.’, there are several reasons for
impaction of maxillary canines: 1. primary causes: rate of
root resorption of deciduous teeth; trauma of the deciduous
tooth bud; disturbances in tooth eruption sequence; avail-
ability of space in the arch; rotation of tooth buds; premature
root closure; canine eruption into the cleft area in persons
with cleft palate; and 2. secondary causes: abnormal muscle
pressure; febrile diseases; endocrine disturbances; vitamin D
deficiency. In cases where there is a discrepancy between
tooth size and arch length, the teeth that erupt later can be
diverted or remain impacted. Maxillary canines have a
longer eruption path to its correct position in the arch, and
since the lateral incisor and permanent first premolar have
already erupted and fill the space for the upper canine, it can
remain impacted. This is due to the length of the develop-
ment period and the fact that the germ of the maxillary
canine is placed deepest in the bone compared to the other
teeth, as well as the fact that it has the longest path of emer-
gence between all teeth’. Radicular cysts of the deciduous
teeth, infection, trauma at an early age, are factors that can
cause dental deviation that can lead to impaction’. Although
arch-length deficiency is known to be common etiologic fac-
tor for impaction of canines, this is not valid for palatal
impactions. Rodrigues et al.’ state that when there is less
space, vestibular impaction is expected, but palatal posi-
tioned canines are usually a result of path abnormalities.

Potential complications of canine impactions are malpo-
sition of the impacted tooth, migration of the neighbouring
teeth and loss of arch length, internal resorption, dentigerous
cyst formation, external root resorption of the impacted
tooth, as well as the neighbouring teeth, infection particular-
ly with partial eruption, pain, as well as aesthetic problems®.

Ideal treatment of maxillary impacted canines is its pre-
vention. However, in cases where it is not possible, ortho-
dontic treatment followed by surgical exposure of the canine
to bring it into occlusion is preferable. After surgical expo-
sure, the impacted canine can be allowed to erupt naturally,
or orthodontic forces can be applied to move the tooth’.
Sometimes, when treatment options are unpredictable or
contraindicated, a surgical extraction of an impacted tooth is
a method of choice.

Surgical treatment of an impacted maxillary canine
requires removing the bone and, in many cases, odontosection
as well, and these techniques may damage the surrounding tis-
sue. In order to minimize the risks of intraoperative and post-
operative complications, piezosurgery can be used.

The piezoelectric surgery is an atraumatic and revolu-
tionary osteotomy technique which, compared to conven-
tional surgery, offers precise and extremely selective cut, a
great visibility and, most important, it is inert and doesn’t
damage the surrounding soft tissues. Its biggest disadvantage

is the longer surgical time, even though this tends to decrease
as the surgeon gains experience.

The piezosurgery device with frequency of 25-30
kHz, the created micromovements with an amplitude of
60-210 um, and the SW power of the handpiece allow the
removal of mineralized tissue only. It is inert to soft tis-
sue, because a frequency above 50 kHz is required to
work on the soft tissues®. The piezo surgical extension
vibrates in the range 60-210 pm which is equal to a force
of 45W, thus enabling effective bone cutting with the sur-
gical handpiece and the drill.

Aim
The aim of this study is to present a piezosurgery-
assisted extraction of an impacted canine, evaluating the

advantages and disadvantages compared to osteotomy
with conventional rotatory instruments.

Case report

A 14 year-old female visited the University Clinic for
oral surgery and implantology complaining of absence
of the right maxillary canine, fully asymptomatic. CBCT
scan revealed impacted maxillary right canine, Class III
by Archer.

The impacted canine was positioned horizontally in the
alveolar processus of the maxilla between the roots of the
upper lateral incisor and first premolar, with the root placed

Figure 2. Position of the impacted right maxillary canine
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buccally, and the crown was placed palatally, and it also had
a 90 degree curvature of the root (Figure 1. and Figure 2.).

Due to the unfavourable position and the curved root, in
consultation with an orthodontist, orthodontic traction treat-
ment was considered as contraindicated, so we proceeded
with a tooth removal using piezo surgical device. The patient
had no other symptoms and was classified as ASA 1. The
patient underwent surgery under local anaesthesia (mepiva-
caine hydrochloride 3%). The buccal and palatal as well the
flaps with full thickness (mucoperiosteal) were detached,
and partial visualisation of the impacted canine was allowed.
We proceeded with piezosurgical osteotomy of the sur-
rounding bone with piezosurgical device Woodpecker surgic
Touch LED (Figure 3.), Guilin Woodpecker Medical
Instruments Co. Ltd, Guilin, Guangxi, PR. China and then
odontosection, after which the root was extracted from the
buccal side, and the crown from the palatal.

Figure 3. Piezosurgical device

After tooth extraction, curettage and irrigation, both flaps
were sutured using non absorbable suture threads (silk 3-0)
(Figure 4. and Figure 5.). The patient received instructions
regarding the post-operative care and was prescribed antibi-
otics (amoxicillin + clavulanic acid 875/125mg every 12
hours for 7 days).

Figure 5. Sutures in place

The patient reported mild pain, no oedema or infection.

Discussion

When selecting a proper treatment plan for impacted
maxillary canines, oral surgeons, together with an ortho-
dontist, should take into account several factors in order to
appropriately manage each case. When the impaction is
very deep in the bone, when the root is completely formed,
as well as when there is angulation (root dilaceration) pres-
ent, too little space in the dental arch, unfavourable position
of the canine between the roots of the central and lateral
incisor, or if the orthodontist estimates that the neighbour-
ing teeth will be damaged by the orthodontic movement of
the canine, then, orthodontic traction is contraindicated’. If
the orthodontic traction is found to be impossible or unpre-
dictable depending on the angulation of the tooth, another
method is autotransplant. This procedure depends on the
degree of tooth development and is more effective in cases
where the impacted tooth has an incompletely developed
root (thizogenesis). Also, the tooth that needs to be extract-
ed and transplanted in the right position in the dental arch
has to be whole. Very extensive osteotomy is necessary for
full extraction of the impacted tooth and its placement,
which will compromise the neighbouring vital tissue. This
was not possible in this case and these options were not
taken into account’.

Surgical extraction was performed as a prophylactic
measure against the formation of pathologic structures,
as well as for the future orthodontic treatment of the
patient to be accomplished successfully. When dealing
with impacted teeth, osteotomy and odontosection are
required and they can damage the surrounding tissue.
The low pressure that is applied when using piezo-
surgery allows precise and selective cut of the bone only
and it does not damage the surrounding soft tissue'.

Trauma is minimal with piezosurgical osteotomy
compared to conventional osteotomy performed with
rotatory instruments and burrs which causes more trau-
ma because of the applied pressure and heating to the
bone and soft tissues'.

Conclusions

Impacted maxillary canine extraction had good clinical
outcome, with no intraoperative or post-operative compli-
cations. Piezosurgical osteotomy minimized the trauma of
the hard and soft tissues, and this approach proved to be the
most efficient.
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