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Abstract
Background: Coronectomy is a technique wherein the root(s) of the impacted third molar is retained in order to avoid inferior
alveolar injury. However, the potential pre, intra-operation risks, and post-operation complications have not been reviewed in one
single paper previously. Purpose: The purpose of this review was to conduct a systemic review regarding preoperational
precautions, possible interoperation risks, and post-operation complications. Methods: Previous studies were gathered, reviewed and
classified under three main categories namely; pre-operations indications, intra-operation possible risks, and post-operation
complications. Results: there have been some substantial publications that investigated the effectiveness of coronectomy as a
treatment modality for impacted third molars given accurate preoperational indications. Conclusions: Coronectomy should become
commonly practiced worldwide, with respect to the proper techniques of sectioning the crown, treatment outcomes, given patient
awareness of post coronectomy complications and the availability of skillful oral surgeon who had mastered the technique of
coronectomy.
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Introduction
Extraction of impacted third molar is one of the most
commonly performed day care procedure either for
therapeutic or preventive purposes. However, neurologic
complications of the sensory and motor output of the tong,
lips and some facial organs had become common
complications following the surgical extraction of the
impacted third molar. These complications involve
paresthesia, hypoesthesia or dysesthesia of the lower lip, teeth,
gingiva, and skin over the chin, which significantly influence
the quality of life of the patient [1-7]. In addition, the risk of
damaging the Inferior Alveolar Nerve (IAN) becomes more
probable, if the third molar is completely impacted in the bone
and/or the apices of the tooth extend into or below the level of
the neurovascular.

In about 1984, coronectomy was introduced, in an attempt
to reduce risks involved due to complete extraction of the
impacted third molar [8,9]. Coronectomy involves cutting the
crown of an impacted third molar, leaving the root, in an
attempt to avoid neural damages. Following the brief
introduction presented above, there is a need for
comprehensive and detailed information relevant to outline
prior operation relative risks and differential outcomes of
coronectomy, compared with complete surgical removal of the
third molar.

Review of the Related Literature
The review of the related literature was conducted through
standard database: “Cochran Library” “PubMed,” “Google
Scholar,” and “ScienceDirect.”. The results of the
keywords, ”third molar impaction”, “coronectomy” and
“odontectomy” generated substantial papers of which 63 were
selected. All studies were assessed based design, sample size,
having a control group, the presence of radiologic prognosis
which allowed for the inclusion of subjects, the average
follow-duration up to 3-6 months for post-operation
complications studies. The total of the 63 studies included; 1
systematic review, 1 textbook, 6 randomized control, 4 cohort
study, and 1 experimental animal study. The remaining 50

studies were non-randomized clinical studies. The findings of
all studies that were classified either for prior operation’s
precautions, intra-operation risks and post operations
complications.

For the purpose of clarity this review of the related
literature was organized under three sections headings;
Section-I: prior surgery precautions which focus on the
description of coronectomy, indications for third molar
removal, clinical significance, prognostic and differential
accuracy of imaging procedures. Section-II: intra operation
risks which focus on surgical morbidity; limitations of
coronectomy; and sections-III: post operation complications
which concentrate on neuropathological alterations specific to
the inferior alveolar nerve.

Preoperational Precaution

Description of coronectomy

Coronectomy is the incision of the crown of the third molar
[10]. Most surgeons recommended that sectioning the crown
at about 2 mm-3 mm from the occlusal surface without
involving the pulp [11]. However, it was recommended to cut
the crown at the cementoenamel junction and gridding the
remaining enamel rather that cutting it completely at once, in
order to ensure the protection of the occlusion surface. It is
remarkable to note that enamel is inert and soft tissue, hence,
cannot attach to its surface so the socket does not heal [12,13].
Generally, the remainder root fragment should be at least 3
mm inferior to the crest of bone so it stimulates bone
formation over the retained root fragment [14-16]. Post-
operation histological evaluation should be conducted
immediately of the retained roots to ensure the absence of
inflammation and successful healing of the mucosa.

Indications for coronectomy

The indications for coronectomy include intense angulation of
the root at the canal of the impacted third molar,
hypercementosis of the root or root apex. The associated signs
on the radiograph include: (a) diversion of the inferior
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alveolar canal (b) darkening of the third molar root at the site
of over-projection and (c) an interruption of the white line of
the mandibular canal [17-23]. Special considerations for
female patients as the incidence of nerve injury was reported
to be greater in female patients, possibly because the bucco-
lingual cortical bone is thinner, making the apical area of the
mandibular third molar closer to the IAN (34).

Clinical significance of coronectomy

Coronectomy is an alternative procedure to complete
extraction of the impacted third molar. Coronectomy
minimizes the risk of inferior alveolar nerve injury via
retention of the roots which is in close proximity to the
alveolar canal. Without exception, all of those published
studies indicated that coronectoy had merit and was
recommended in order to minimize IAN injuries. The results
of randomized controlled clinical trial studies emphasized that
the incidence of inferior alveolar nerve injury was reduced in
patients who underwent crononectomy, as compared with
patients who underwent complete removal of mandibular third
molars [3,24-27].

Most pathological conditions arising from the third molar
are related to the crown and peri-follicular structures. Thus,
the crown along with the follicular tissue should be removed
to relieve from any further infections. Coronectomy or
Prejudiced Odontectomy (American Dental Association-
D7251) is a technique by means of which the crown is
sectioned and the roots that are closer to the IAN canal on
diagnostic radiographic imaging are left in situ [28]. Retention
of root for coronectomy is based on the idea that broken
fragments of vital teeth generally heal without complications
[29,30]. This procedure attracted special attention in the last
decade, because of the reported benefits and success rate of
this technique, in contrast to the contemporary belief that the
roots left behind will be the source of the problem [19,31-33].

Limitations of coronectomy

Some limitations associated with coronectomy might involve
unexpected damage to occlusion surface, cracking the roots,
root’s migration and infection. In some patients with a
horizontally impacted third molar, there is some difficulty in
visualizing all aspects of the third molar during sectioning the
crown and that represents a risk to IAN injury [34]. Philips et
al. [35], claims that there is about 26% to 35% of retained
roots change their position over time, migrate towards the
occlusal plane [27]. In comparison with complete extraction,
the results of randomized control studies revealed a reduction
in the amount of bone exposed and stabilizing effect with
primary closure for all coronectomy cases [36].

Prior operation (coronectomy) imaging

Accurate assessment of dental radiographic examination
depends on the quality of the image, techniques, approach,
and type of imaging. Various imaging techniques provide
sufficient information that can be interpreted accurately to
predict the risks of nerves damages. One preventive measure
might be coronectomy with intentional root retention Imaging
of the surgical site allows the surgeon to select the appropriate
surgical approach, orientation of impaction and the site for

sectioning [18]. Diagnostic dental imaging provides the
surgeon with useful information regarding the type of
impaction of the third molar, its relations to the second molar,
the shape of its roots, the anatomical position of the roots and
their relations to the neurovascular bundle. The investment of
the neurovascular, within the bone, is an advantage that allows
reasonable contrast in the radiograph [37]. Specific to the
Inferior Alveolar Nerve Injury (IAN) The radiographic signs
that are indicative of IAN risk include; diversion of the canal,
darkening of the root, deflection of the root, narrowing of the
canal, interruption of the canal lamina dura and juxta apical
area. radiographic examination. Furthermore, post
coronectomy radiograph can be conducted in order to rule out
any unexpected infection. There a general agreement the
Ortho-Pantomograph (OPG) has been the most appropriate
and common radiographic technique [38]. OPG produces an
overall view of all aspects of the anatomical structures, and
the classlessness of the mandibular third molar roots to the
inferior alveolar canal. OPG imaging has been considered as
superior imaging that showed critical signs such as darkening
of the roots, deflection of the roots, narrowing of the roots,
dark and bifid roots, interruption of the white line (s),
diversion of the inferior alveolar canal and narrowing of the
inferior alveolar canal. However, an OPG is limited by its
depth of view and superimposition of structures and
subsequent distortion of the images. In contrast with OPG, the
intraoral plain film radiographic was reported to enable the
surgeon to view the relative relationship of two or more
structures by superimposing them in the same line of view.

Helical Beam Computed Tomography (HBCT) was
reported to be more accurate. HBCT was described as one of
the most valid and reliable imaging to prognoses the type of
variability of the IAN impacted tooth. Khan et al., found 30%
to 50% correlation between CT signs with the panoramic
signs [37]. On the other hand however, HBCT scans more
area and requires more radiation dosage. Moreover, the high
radiation dosage and multiple scans of the helical beam
scanner may result in undesirable scatter effects from the
metallic restoration of teeth, resulting in poor diagnostic
outcome with some studies.

Intra-Operation Risks: Risks involved During
Coronectomy Operation

From an anatomical standpoint, there is considerable
variability in the anatomic position of the Inferior Alveolar
(IAN) and Lingual Nerves (LN) among people. The large
variability of anatomical position among individuals may
compromise the accuracy and the performance of the surgeon.
Furthermore, epidemic studies revealed that in a certain
population, there is an additional anatomical branch of the
mandibular canal which makes the variable relationship more
complicated. Such variations of the anatomy and the
associated complexity present challenges to the surgeons
during operation leading to undesirable injuries such as crush
injury and stretch injury of the inferior alveolar nerve [39].
Also, a wide range, between 0.1% to 22%, of the risk of
damage to the lingual nerve had been reported [40]. Damage
to the branches of the trigeminal nerve may arise because of
their proximity to the mandibular third molar and consequent
physical damage during surgery. Temporary sensory
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disturbance may last for 6 months and becomes permanent
damage if it lasts more than 6 months [30].

Post Operation Complications of Coronectomy

Migration of the roots

Although the majority of studies demonstrated a strongly
protective benefit for those patients who underwent
coronectomy, compared with those who underwent surgical
extraction of the third molar. However, there are some
concerns regarding the long-term postoperative complications
such as root migration and root eruption. For example, Leung
et al. [41] noted root migration after 24 months following
cronoectomy. He also noted that the peak of roots migration
occurred within the first 3 months, hence were stabilized at 36
months. These results were somewhat in agreement with
Pillips findings who reported that the remnants of roots
movement occurred during the first 6 months [35].

Regarding the fate of retained roots, Dolanmaz reported
that none of the 43 patients who underwent coronectomy
required a removal of the retained roots [12]. In addition,
Online with Dolanmaz findings, Pogrel reported that only 1
patient out of the 41 patients required immediate root
removal. In a more recent study, it was found that 68% of
roots had migration had been stabilized after 36 months and
do not require a second procedure [42]. A higher rate of root
removal was reported by Knutsson who indicated that 6% root
removal rate following coronectomy [43]. Later Pogrel
reported that the removal rate of retained roots was 2%
following coronectomy without any related morbidity [19]. It
seems the controversy regarding the fate of the third molar
roots could be attributed to variability of the follow up to
evaluate root mobilization among studies, the technique that
was used for cutting, the site of cutting and the skill level of
the surgeon.

It is remarkable to note that there are age and gender
differences in this regard. For example, Renton indicated
found that increased migration in women and younger
subjects, as compared with men and older patients, under the
age of 30 years [25,42].

It is very important to note that roots migration could occur
during a cutting phase of coronectomy have the potential to
cause injury to the inferior alveolar nerve (IAN). These
observations were emphasized by the findings of Leung [8]
who reported 3%-9% of patients who were having gone
through coronectomy failed to complete the procedure mainly
due to mobilizing the root, hence was necessary to remove the
roots which resulted in temporary IAN injury. Despite the
observed wide range in Leung’s study, a wider range of
varying incidence of intra-operation mobilization (5%-81%)
was reported by Pogrel [33].

Permanent neuropathy

Permanent IAN neuropathy was reported, as a result of
improper drilling but it could be also due to nerve infections
leading to permanent neuropathy of the Inferior Alveolar
Nerve Injury (IANI). The incidence was range from 1% to 5%
of persistent neuropathy was reported [44,45]. Permanent IAN
neuropathy was attributed to the inadequacy of drilling, the

permanent neuropathy associated with the retained roots may
be associated with the development of persistent periapical
infection after coronectomy. Lingual nerve neuropathy. A 2%
transient rate was noted in one study mainly due to lingual
retraction during a cutting phase. This is probably a result of
the technique whereby the crown is completely sectioned
from the root rather than partial section.

Conclusion
Coronectomy is an adequate preventative technique in
protecting the inferior alveolar nerve in patients with third
molar impaction. The patient should be warned of risks of
temporary and permanent and temporary inferior alveolar
nerve, lingual nerve injuries, and the potential complication, if
any, of the retained root migration. As well as the potential
risk of root mobilization.
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