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Abstract: This systematic review aimed to review the literature on the coronectomy technique and
evaluate the incidence of success and complications as a surgical approach for inferior third molars.
Online databases were searched for data on the frequency of inferior alveolar nerve damage, lingual
nerve damage, root migration, pain, infection, dry socket, and extraction of the remaining root,
and data on the necessity of reintervention were also extracted. Randomized clinical trials, controlled
clinical trials, prospective cohort studies, and prospective and retrospective studies with or without
the control group were intercepted. This systematic review was registered in PROSPERO (CDR
42020135485). Sixteen papers analyzed 2176 coronectomies in total, and only five of them were
judged as appropriate according to methodological quality assessment. The incidence of inferior
alveolar nerve injury was documented in 0.59% of the procedures, lingual nerve injury in 0.22%,
infection 3.95%, dry socket 1.12%, extraction of the root 5.28%, and reintervention 1.13%. The pain
was the most reported, in 22.04% of the population. This study provides an overview of the clinical
success and complications of coronectomy, and their prevalence. A coronectomy may be considered
a low-risk procedure and an option for treatment to avoid potential damage to nervous structures.
However, patients should still undergo a full screening and evaluation of postsurgical procedures.

Keywords: coronectomy; intentional partial odontectomy; mandibular third molar; inferior alveolar
nerve; wisdom tooth; nerve injury

1. Introduction

The procedure of extraction of third molars accounts for from 35.9% to 58.7% of all oral
surgical procedures, and is the most common procedure performed by oral maxillofacial
surgeons [1–3]. The indications of the extraction of third molars according to the American
Association of Oral and Maxillofacial Surgeons (AAOMS) are when the patient presents
pain, ectopic position, tooth fracture, unrestorable caries, internal or external resorption
of the tooth or adjacent teeth, tooth associated with cystic lesion or tumor, acute, chronic
infection, or periodontal disease [4].
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One of the possible complications, and the most common during the extraction of
inferior third molars, is the IAN injury, with an incidence of from 0.5% to 8% [5–8]. The tem-
porary paresthesia of the IAN ranges from 0.26% to 8.4%, with a permanent loss of more
than 3.6%. Another injury that can occur is to the LN, which is less common, ranging
from 0.1 to 22% [9]. The orthopantographic image can show the proximity of the third
molar to the IAN. Rood and Shehab described seven signs that indicate the proximity of
these structures: deviation or narrowing of the canal, periapical radiolucency, narrowing,
darkening and curving of the roots, and loss of lamina dura over the wall of the mandibular
canal all recorded a 30% incidence of injury [10]. When these radiographic markers are
present, the indication for cone-beam-computed tomography (CBCT) is the gold standard,
assisting in surgical procedure and avoiding damage to the IAN.

A new possibility of treatment for these cases of third molars with a high proximity to
the IAN was first described in 1989 by Knutsson et al. [11]. The coronectomy consists of
removing the crown, while leaving the roots intact, preventing injury to the IAN. Pogrel
et al. described the sequence and basic rules needed to perform the technique in more
detail: the crown and a sufficient part of the coronal portion of the roots must be removed
until they are from 2 to 3 mm below the level of the alveolar crest [11–13]. There are
few complications associated with the coronectomy, such as pain, postoperative infection,
dry socket in the short-term, and healing delay and root migration in the long-term.

This study aims to review the literature on the coronectomy technique and evaluate
the incidence of the success and complications of coronectomy as a surgical approach for
inferior third molars. The evaluation of these complications was based on eight criteria: the
frequency of inferior alveolar nerve damage, lingual nerve damage, root migration, pain,
infection, dry socket, and extraction of the remaining root and necessity for reintervention.
The selection of these criteria was chosen according to the frequency with which they are
discussed in the literature.

2. Materials and Methods
2.1. Protocol and Registration

This SR followed the recommendations of the PRISMA guidelines [14]. The protocol
for this SR was based on PRISMA-P [15] and registered in the PROSPERO database under
the number CDR 42020135485. There were no deviations from the initial protocol.

2.2. Focused Question Based on PICOS Strategy

A systematic search of the literature was conducted to identify papers regarding the
main question that was defined according to the population, intervention, comparison,
outcome (PICO) format [16]. What are the clinical outcomes and complications (O) of third
molar surgery coronectomy (I), with no comparison (C), in patients with the third molars
suspect to be or in contact with the IAN, without any pathology associated (P)?

2.3. Outcome Measures

The primary outcome variable was IAN damage. The secondary outcomes were
LN damage, root migration, pain, infection, dry socket, extraction of the remaining root,
and the necessity for reintervention.

2.4. Search Strategy

The search was conducted from inception until June 2020, without other restrictions
on dates or language, on the following search platforms: PubMed/MEDLINE, Web of
Science, Scopus, LILACS, and the Cochrane Central Register of Controlled Trials. A search
of the grey literature was also carried out through the Literature Report database.

[MeSH terms], keywords, and other terms used in the search are as follows: third molar
[MeSH Terms], wisdom tooth [MeSH Terms], wisdom teeth [MeSH Terms], tooth extraction
[MeSH Terms], surgical removal, partial odontectom *, coronectom *, nerve injury, alveolar
nerve injury, mandibular nerve [MeSH Terms], inferior alveolar nerve [MeSH Terms],
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paresthesia [MeSH Terms], dysesthesia [MeSH Terms], lingual nerve [MeSH Terms], lingual
nerve injur * [MeSH Terms]. The full search string used in databases is pointed out in
Table 1.

Table 1. The electronic database used and search strategy.

Database Search Strategy

PubMed

#1 ((((((((third molar * [MeSH Terms]) OR third molar * [Title/Abstract]) OR wisdom tooth [MeSH
Terms]) OR wisdom tooth [Title/Abstract]) OR wisdom teeth [MeSH Terms]) OR wisdom teeth

[Title/Abstract]) OR tooth extraction * [MeSH Terms]) OR tooth extraction * [Title/Abstract]) OR
surgical removal [Title/Abstract]

#2 (partial odontectom * [Title/Abstract]) OR coronectom *
#3 (((((((((((((nerve injury [Title/Abstract]) OR alveolar nerve injury [Title/Abstract]) OR mandibular
nerve * [MeSH Terms]) OR mandibular nerve * [Title/Abstract]) OR Inferior Alveolar Nerve * [MeSH

Terms]) OR Inferior Alveolar Nerve * [Title/Abstract]) OR paresthesia * [MeSH Terms]) OR
paresthesia * [Title/Abstract]) OR dysesthesia * [MeSH Terms]) OR dysesthesia * [Title/Abstract]) OR
lingual nerve * [MeSH Terms]) OR lingual nerve * [Title/Abstract]) OR lingual nerve injur * [MeSH

Terms]) OR lingual nerve injur * [Title/Abstract]
#1 and #2 and #3

Web of Science

#1 TOPIC: (third molar *) OR TOPIC: (wisdom tooth) OR TOPIC: (wisdom teeth) OR TOPIC: (tooth
extraction *) OR TOPIC: (surgical removal)

#2 TOPIC: (partial odontectom *) OR TOPIC: (coronectom *)
#3 TOPIC: (nerve injury) OR TOPIC: (alveolar nerve injury) OR TOPIC: (mandibular nerve *) OR

TOPIC: (inferior alveolar nerve *) OR TOPIC: (paresthesia *) OR TOPIC: (dysesthesia *) OR TOPIC:
(lingual nerve *) OR TOPIC: (lingual nerve injur *)

#1 and #2 and #3

Scopus

#1 Topic: (TITLE-ABS-KEY (third AND molar *) OR TITLE-ABS-KEY (wisdom AND tooth) OR
TITLE-ABS-KEY (wisdom AND teeth) OR TITLE-ABS-KEY (tooth AND extraction *) OR

TITLE-ABS-KEY (surgical AND removal))
#2 Topic: (TITLE-ABS-KEY (partial AND odontectom *) OR TITLE-ABS-KEY (coronectom *))

#3 Topic: (TITLE-ABS-KEY (nerve AND injury) OR TITLE-ABS-KEY (alveolar AND nerve AND
injury) OR TITLE-ABS-KEY (mandibular AND nerve *) OR TITLE-ABS-KEY (inferior AND alveolar

AND nerve *) OR TITLE-ABS-KEY (paresthesia *) OR TITLE-ABS-KEY (dysesthesia *) OR
TITLE-ABS-KEY (lingual AND nerve *) OR TITLE-ABS-KEY (lingual AND nerve AND injur *))

#1 and #2 and #3

Cochrane Library

third molar * OR wisdom tooth OR wisdom teeth OR tooth extraction * OR surgical removal in Title,
Abstract, Keywords, and partial odontectom * OR coronectom * in Title, Abstract, Keywords and

nerve injury OR alveolar nerve injury OR mandibular nerve * OR inferior alveolar nerve * OR
paresthesia * OR dysesthesia * OR lingual nerve * OR lingual nerve injur * in Title, Abstract,

Keywords in Trials

VHL(LILACS)
(tw:(third molar OR tooth extraction)) AND (tw:(partial odontectom * OR coronectom *)) AND

(tw:(mandibular nerve OR paresthesia OR lingual nerve *)) AND (instance:”regional”) AND
(db:(“LILACS”))

2.5. Eligibility Criteria and Study Selection Process

This SR included studies that analyzed the clinical outcomes of coronectomy proce-
dures in patients with third molars suspect to be or in contact with the IAN, without any
associated pathology, with a follow-up period over 3 months. Randomized clinical trials
(RCT), prospective (PS), and retrospective (RS) studies, with or without a control group
(third molar extraction), were included. Case reports, in vitro studies, letters to authors,
and literature reviews were excluded from the process.

The process of searching and selecting studies was conducted in duplicate by two
authors (R.C.S.P. and T.C.G). The titles and abstracts were carefully evaluated according to
the eligibility criteria of this SR for relevance. A consensus was established to resolve any
disagreement that occurred.
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2.6. Data Synthesis

The data from the manuscripts were extracted by R.C.S.P., in cooperation with T.C.G.,
and arranged as follows: author name, study design, number of coronectomy procedures,
occurrence and number of IAN damage, LN damage, root migration, pain, infection,
dry socket, extraction of the remaining root and the necessity for reintervention.

2.7. Assessment of the Risk of Bias

All eligible studies were assessed for methodological quality by two reviewers (R.C.S.P.
and T.C.G). For PS, RS, and case-control articles; the quality was rated based on the
Newcastle-Ottawa Quality Assessment Scale (NOS) [17]. Using the NOS, each study
is judged on eight items and categorized into three groups: the selection of the study
groups, the comparability of the groups, and the ascertainment of either the exposure or
outcome of interest for case-control or cohort studies, respectively. RCTs involve assigning
a judgment of high, low, or unclear risk of material bias for each item considered, using the
Cochrane Collaboration’s tool [18] for guidance. In agreement with this, six predetermined
criteria were used: sequence generation, allocation concealment, blinding, incomplete
outcome data, selective outcome reporting, and other sources of bias. Material bias was
then defined as a bias of sufficient magnitude to influence the results or conclusions of the
trial, recognizing the subjectivity of any such judgment.

2.8. Statistical Analysis

The extracted data (e.g., IAN and LN damage, root migration, pain, infection, dry socket,
extraction of the remaining root, and a necessity for reintervention) were pooled and ana-
lyzed qualitatively and quantitatively (variation, mean, and standard deviation) through
descriptive statistics. For descriptive analysis, the StatPlus software (version 6, AnalystSoft,
Walnut, CA, USA) was used. A meta-analysis pairwise cannot be performed due to the
design and heterogeneity between the studies.

3. Results
3.1. Literature Search

The primary search, post the removal of duplicates, obtained 167 articles: 91 from
MEDLINE/PubMed, 15 from the Cochrane Central Register of Controlled Trials, 115 from
Scopus, 130 from Web of Science, 2 from LILACS, and no article in the Grey Literature
Report of the New York Academy of Medicine. After the initial search, the collected data
were analyzed by two independent reviewers (R.C.S.P. and T.C.G.), and the manuscripts
were systematically excluded after screening titles and abstracts for relevance. Of these,
137 articles were excluded according to the exclusion criteria. Articles for which the titles
and abstracts were missing sufficient information to determine eligibility according to the
inclusion and exclusion criteria underwent a full-text review.

Thirty full-text records were screened for eligibility. In total, sixteen articles were
included for qualitative analysis. A PRISMA diagram of the record selection process is
presented in Figure 1, in which it is possible to better illustrate the search and selection
process as well as the reasons given for the eliminated articles.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: Prisma 2009
Flow Diagram [14].

3.2. Study Characteristics

The extracted data from the studies’ compilation are presented precisely in Table 2.
In total, sixteen articles were included: nine PS (Agbaje et al. [19]; Cilasun et al. [6];
Kang et al. [20]; Kowenberg et al. [3]; Leung et al. [21]; Leung et al. [22]; Mendes et al. [23];
Monaco et al. [24]; and Pedersen et al. [25]), four RS (Mukherjee et al. [26]; Frenkel et al. [2];
Kohara et al. [27]; Pogrel et al. [13]), a single study of case-control (Hatano et al. [28]) and
two RCTs included studies (Leung et al. [8]; Renton et al. [29]).

Of the sixteen inserted records, all the studies presented a minimum of 20 coronec-
tomies, a follow-up period of more than 3 months, and contain at least four of the eight
evaluation criteria: IAN and LN damage, root migration, pain, infection, dry socket, extrac-
tion of the remain root and necessity for reintervention. A total of 2176 coronectomies were
included, and the evaluation showed a low risk of complications after the coronectomy.

The most reported complication was pain in 22.04% of the procedures. The IAN
injury was documented in 0.59% of the proceedings, LN injury in 0.22%, infection 3.95%,
dry socket 1.12%, extraction of the root 5.28%, and reintervention necessity 1.13%.
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Table 2. Corononectomies evaluation included in each study.

Author Included
Coronectomies (n)

IAN Damage (%) LN Damage (%) Pain (%) Infection (%) Dry Socket (%) Extraction of the
Root (%)

Surgical
Reintervention (%)

Agbaje et al., 2015 96 0% 0% 4.16% 4.16% 4.16% 9.37% *
Cilasun et al., 2011 88 0% 0% 1,13% 1.13% 0% 1.13% 0%
Frenkel et al., 2015 185 0.54% * 8.65% 1.62% * 3.24% 2.16%
Hatano et al., 2009 102 0.98% 0% 18.63% 0.98% 1.96% 4.9% 0.00%

Kang, 2019 55 0% * * 0% 2% 9.09% *
Kohara et al., 2015 111 0.9% * * * 0.9% 9.01% *
Kouwenberg et al.,

2016 151 0% 0% * * * 11.26% *

Leung et al., 2009 171 1.17% 0% 38.01% 5.26% 0% 9.36% *
Leung et al., 2012 135 0.74% 0% 42.96% 4.44% 0% 2.96% *
Leung et al., 2016 612 0.16% 0% 31.21% 2.94% 0.16% 2.94% 0.33%

Mendes, 2020 35 2.85% * 48.57% 2.85% * 8.57% 5.71%
Monaco, 2019 76 0% 0% * 0% * 6.57% 5.26%

Mukherjee et al.,
2016 20 0% 5% 15% * * 10% *

Pederson et al., 2018 231 2.16% 0.86% 0% 11.69% * 3.46% *
Pogrel et al., 2004 50 0% 2% * * * 6% *

Renton T et al., 2005 58 0% 0% 13.79% 5.17% 12.06% 8% 0%
Total 2176

* No available data.
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3.2.1. IAN Injury

Eight authors (Frenkel et al. [2], Hatano et al. [28], Kohara et al. [27], Leung et al. [8],
Leung et al. [22], Leung et al. [21], Mendes et al. [23] and Pedersen et al. [25]) reported the
occurrence of IAN damage post coronectomy procedure. Mendes et al. [23] presented 2.85%
(one case) and Pedersen et al. [25] 2.16% (five cases) differently to the average, which was
0.59%. All the other articles cited that no patient experienced numbness, swelling or a
thickening sensation of the lower lips after surgery after the procedure.

3.2.2. LN Injury

Compared with the IAN damage (total of thirteen cases), the LN injury (four cases) was
less common. Of the sixteen studies, only three (Mukherjee et al. [26], Pedersen et al. [25],
and Pogrel et al. [13]) reported the occurrence of this neurological alteration.

Four articles (Frenkel et al. [2], Kang et al. [20], Kohara et al. [27], and Mendes et al. [23])
provided no records or insufficient data concerning the sensitivity of the lingual nerve
postsurgical procedures.

All of the remaining articles assessed no occurrence of damage on the lingual nerve
following coronectomy/complete extraction.

3.2.3. Root Migration

Eleven authors (Agbaje et al. [19]; Kang et al. [20]; Hatano et al. [28]; Kohara et al. [27];
Kouwenberg et al. [3]; Leung et al. [8]; Leung et al. [22]; Mendes et al. [23]; Mukherjee et al. [26];
Pogrel et al. [13]; Renton et al. [29]) recorded the occurrence of root migration.

The high incidence (more than 80% of their cases) of root migration was reported in
Kang et al. [20]; Hatano et al. [28]; Kohara et al. [27]; Kouwenberg et al. [3]; Mendes et al. [23].
Coronal migration of the roots was reported as the most commonly reported long-term
consequence of coronectomy, which is confirmed by our review.

3.2.4. Pain

The onset of pain was evaluated in eleven of the included articles (Agbaje et al. [19];
Cilasun et al. [6]; Frenkel et al. [2]; Hatano et al. [28]; Leung et al. [8]; Leung et al. [22];
Leung et al. [21]; Mendes et al. [23]; Mukherjee et al. [26]; Pedersen et al. [25]; Renton et al. [29]).

The assessment of pain with a Visual Analog Scale (VAS) post coronectomy was
present in Mendes et al. [23] and Mukherjee et al. [26]. Both authors analyzed the first
week after the procedure, but Mukherjee et al. [26] cited a case of one patient that re-
ported discomfort in mouth-opening for a period of two months, which was attributed to
enamel lipping left behind intraoperatively, and subsided spontaneously. The other studies
evaluated pain based on the patient’s complaint.

3.2.5. Infection

Comparing the quantity of all the procedures performed by the authors that analyzed
these criteria (Agbaje et al. [19]; Cilasun et al. [6]; Frenkel et al. [2]; Kang et al. [20];
Hatano et al. [28]; Leung et al. [8]; Leung et al. [22]; Leung et al. [21]; Mendes et al. [23];
Monaco et al. [24]; Pedersen et al. [25]; Renton et al. [29]) the percentage of infection was
3.95% (73 cases), which was higher in Pedersen et al. [25], with 27 cases (11.68%), more than
one-third of the total cases. The authors of this study justified this expressive rate as being
similar to corresponding studies after both coronectomy and total removal of mandibular
third molars. Another hypothesis is that the indication for the total removal of these teeth
was adequate.

In sequence, Leung et al. [8] with 5.26%, Renton et al. [29] with 5.17%, and Leung et al. [22],
all had 4.4%. Two articles, Kang et al. [20] and Monaco et al. [24], did not present any case
of infection, and the time of follow-up for them was, respectively, three years and five years.
Furthermore, three articles did not discuss these criteria: Kohara et al. [27], Kouwenburg
et al. [3], and Pogrel et al. [13].
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3.2.6. Dry Socket

The incidence of the early complication included in this study was 16 cases (1.12%)
of all articles that appraised this criterion (1428 coronectomies). In Cilasiun et al. [6],
Leung et al. [8,22], and Pederson et al. [25], there were no cases of dry sockets. In the ran-
domized study of Renton et al. [29], the percentage of dry sockets was 12.06%, the highest
of all, followed by Agbaje et al. [19], with 4.16%.

Kang et al. [20], Kouwenberg et al. [3], Mendes et al. [23], Monaco et al. [24],
Mukherjee et al. [26], Pederson et al. [25], Pogrel et al. [13] did not evaluate these criteria
during their study.

3.2.7. Extraction of the Remaining Root

The necessity of extraction of the remaining root occurred in all studies. This later
complication occurred in 115 cases (5.28%) of all the 2176 coronectomies. Discriminating
the quantity of extraction of the remaining roots, Kouwenberg et al. [3] had almost a triple
percentage of this complication (11.26%), followed by Mukherjee et al. [26] with 10%,
Agbaje et al. [19] with 9.37% and Leung et al. [22] with 9.35%.

The study conducted by Mukherjee et al. [26] had two patients with failed coronec-
tomy, with the mobilized roots removed. Both cases were female patients with conical
root morphology.

3.2.8. Necessity for Reintervention

The necessity for reintervention excluded the extraction of the remaining root, with only
the incomplete removal of the crown or enamel retention and the exposure of the root in
the oral cavity. This late complication is related to root migration. Only six articles assessed
these criteria.

Comparing the number of coronectomies that evaluated these criteria, the percentage
of this complication was 1.13% (12 cases), lower than Frenkel et al. [2] and Monaco et al. [24],
who each presented four cases, two-thirds of the cases analyzed. Cilasun et al. [6] and
Renton et al. [29] described any case of reintervention during their period of follow-up,
of seventeen and thirteen months, respectively.

3.3. Assessments of the Risk of Bias

NOS for cohort and case-control was used for a critical appraisal (presented in Table 3).
In total, fourteen articles were evaluated, including PS (Agbaje et al. [19]; Cilasun et al. [6];
Kang et al. [20]; Kouwenberg et al. [3]; Leung et al. [21]; Leung et al. [22]; Mendes et al. [23];
Monaco et al. [24] and Pedersen et al. [25]), four RS (Mukherjee et al. [26]; Frenkel et al. [2];
Kohara et al. [27]; Pogrel et al. [13]), and one case-control study (Hatano et al. [7]).

According to this methodological quality assessment, most of the articles were poorly
judged, scoring 3 of 9 points for overall NOS (Frenkel et al. [2]; Kowenberg et al. [3];
Leung et al. [21]; Mendes et al. [23]; Mukherjee et al. [26]; Pogrel et al. [13]). Four of
them scored 4 (Agbaje et al. [19]; Kohara et al. [27]; Leung et al. [22]; Monaco et al. [24];
Pedersen et al. [25]), one of the studies scored a 6 (Cilasun et al. [6]), another scored 7
(Kang et al. [20]), and only one of the papers presented a high NOS value, a score of 8 (i.e.,
low risk of bias).

Diversely, for randomized clinical trials, the Cochrane Collaboration’s tool was used.
Figure 2 showed that the two included studies (Leung et al. [8]; Renton et al. [29]).
Leung et al. [8] were best ranked, exhibiting a low risk of bias in the majority of indicators.
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Table 3. Newcastle-Ottawa Quality Assessment Scale (NOS) Cohort and Case-control studies.

Author, Year Selection Comparability Outcome

Representativeness
of the Exposed

Cohort

SELECTION of
External
Control

Ascertainment
of Exposure

Outcome of
Interest Not

Present at the
Start

Comparability of
Cohorts on the

Basis of the Design
of Analysis

Assessment of
the Outcome

Was Follow-up
Long Enough
for Outcomes

Occur

Adequacy of
Follow up of

Cohorts
Total 9/9

Agbaje et al., 2015 0 0 * 0 0 * * * 4/9
Cilasun et al., 2011 0 * * 0 ** * * 0 6/9
Frenkel et al., 2015 0 0 * 0 0 * * 0 3/9
Kohara et al., 2015 0 0 * 0 0 * * * 4/9
Kouwenberg et al.,

2016 0 0 * 0 0 * 0 * 3/9

Leung et al., 2012 0 0 * 0 0 * * * 4/9
Leung et al., 2016 0 0 * 0 0 * * 0 3/9
Mukherjee et al.,

2016 0 0 * 0 0 * * 0 3/9

Pogrel et al., 2004 0 0 * 0 0 * 0 * 3/9
Pedersen et al.,

2018 0 0 * 0 0 * * * 4/9

A study can be awarded a maximum of one star (*) for each item within the Selection and Outcome/Exposure categories. A maximum of two stars (**) can be given for comparability.
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4. Discussion

This SR evaluated the rate of complications to analyze the success of coronectomy.
This procedure is indicated in inferior third molars with proximity to or real contact with
IAN. However, the coronectomy has other benefits beyond IAN preservation, such as
avoiding LN injury and a less morbid procedure. For this, migration of the root that
minimizes damage to the IAN with the extraction of the remaining root is necessary.

The higher limitation of the study was due to the heterogeneity of the studies included
(PS, case-control, and RCT), making it necessary to perform a descriptive analysis of the
eight criteria. The evaluation of the PS and RS studies using the NOS assessment demon-
strated that only three (Hatano et al. [28]; Kang et al. [20] and Cilasiun et al. [6]) of the
fourteen articles achieved a good methodological quality assessment. Additionally, the ran-
domized studies (Renton et al. [29] and Leung et al. [8]) presented good qualifications.
Due to the design (low number of clinical trials) and heterogeneity of the studies, it was
not possible to carry out the meta-analysis pairwise.

In this SR, the IAN injury results were minimal, almost 0.6%, endorsing the idea of this
being a good indication of technique for the extraction of third molars in proximity to the
IAN, compared with the extraction of 18.6%, as cited in the Renton et al. [29]. Furthermore,
the literature advises that there is a low possibility of LN injury, and our findings indicated
the same, with injury being temporary and self-resolving.

The comparison of the loss of sensitivity between full extraction and coronectomy of
the lower third molar was evaluated by Hatano et al. [28]. The extraction group consisted
of six patients (5%) with signs of IAN injury (three of them were permanent). In contrast,
in the coronectomy group, one patient (1%) complained of nerve symptoms postoperatively,
but became asymptomatic within 1 month. Leung et al. [8] showed a postoperative
neurosensory deficit in one patient (0.65%) of the coronectomy group, whereas nine cases
(5.10%) occurred after the complete extraction. The findings of these studies corroborate
the idea that coronectomy is a valid procedure to minimize the possibility of IAN damage.

The incidence of IAN injury post coronectomy in Frenkel et al. [2] was 0.5% (1 of
185 patients). This injury was temporary and manifested as hypoesthesia of the lower
lip. Frenkel et al. [2], Kohara et al. [27] reported one hypoesthesia subject (1%) on a
postoperative day, associated with surgical difficulties, which improved after 2 months.

The pattern of root migration is well-described in Leung et al. [30], showing that
this migration is common in the first two years after coronectomy, and decreases after
this period.

One of the studies [16] reported that 97% of the retained roots showed signs of
migration, and 65% showed signs of rotation. Panoramic radiograph analysis showed that
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migration mainly occurred during the first year and that this migration led to a structural
separation between the root complex and the mandibular canal in more than half of the
cases. In addition, Kohara et al. [27] investigated the migration pattern of the retained roots
postoperatively after 3 years. In the first year, a rate of 74.3% root migration was found.
The study showed that root migration increased in the first 2 years after coronectomy,
but stabilized between the second and the third year.

Our study evaluated whether this movement were present or not, and we found
that half the cases had some degree of migration (50%). The most critical evaluation that
those articles discussed was that the migration of the roots was moving away from the
IAN, and some of them could expose of the root to the oral cavity, necessitating surgical
reintervention for enamel edge trimming or extraction of the remaining root. All the
articles included in this evaluation stated that this is a regular complication, and that it is
essential to explain the possible necessity of a new procedure to the patient. The period of
stabilization was similar to the one cited in Leung´s article: approximately three years.

The principal, short-term complications that can be found after the coronectomy
procedure are pain, infection, and dry socket. These complications may occur in the same
proportion during tooth extraction [29].

The assessment of pain with the Visual Analog Scale (VAS) post coronectomy by
Mukherjee et al. [26] showed that three (out of a total of 20) coronectomy sites developed
pain after the first week of the procedure. One patient had pain on the soft tissue around the
coronectomy site, with discomfort in mouth-opening for two months. This was attributed
to enamel lipping left behind intraoperatively, and subsided spontaneously.

According to Leung et al. [8], among the coronectomy group, 41.9% of the teeth were
reported to be in pain 1 week postoperatively. The corresponding proportion in the control
group was 57.3%, which was statistically significant. However, there was no difference
between the groups from 1 to 24 months after surgery.

Only one patient presented pain (1.13%) following the coronectomy, with no pain
reported for the coronectomy group, according to Cilasun et al. [6]. These results cause a
discrepancy with Cilasun et al. [6], Hatano et al. [28], who estimated a relevant difference
in pain measures, with the incidence of postoperative pain being more significant in the
coronectomy group. In the coronectomy group, 18.63% showed pain, compared to 6.78% in
the extraction group; however, all pain decreased within 1 week. This information assists
the professional in choosing the appropriate pain control medications. Renton et al. [29]
considered that the selection of patients with a high proportion of difficult and deeply
impacted teeth could be the reason for the higher rate of dry sockets. Agbaje et al. [19] were
the only authors that described how their group managed the dry socket. The procedure
consisted of wound debridement and irrigation, after which Alvogyl™ (Septodont; Saint-
Maur-des-Fossés, France) paste-dressing material was placed to control pain: an effective
treatment which led to appropriate healing.

Favorable factors to predict the failure of coronectomy, leading to a second surgical
approach to the root extraction, may occur most often in women with conically rooted
teeth that narrow within the nerve canal [29].

5. Conclusions

Coronectomy may be considered a low-risk procedure, and an option for treatment to
avoid potentially more severe damage to nervous structures. The reintervention to remove
the remaining roots or the reduction in the remaining roots may be considered part of the
treatment because the possibility of this causing nerve injury reduces, due to the migration
of the roots. This is the main reason to select coronectomy over the extraction of the third
molar, close to or in contact with the IAN. However, patients should still undergo a full
screening and evaluation of postsurgical procedures.



Healthcare 2021, 9, 750 12 of 13

Author Contributions: R.C.d.S.P.: investigation, methodology, software, writing—original draft
preparation; C.F.A.B.M.: investigation, methodology, validation, supervision, writing—review and
editing; funding acquisition; T.C.G.: investigation, validation, methodology, writing—original draft
preparation; R.S.: investigation, validation, data curation; L.S.G.: investigation, methodology, data cu-
ration, curation; P.M.: investigation, validation, data curation; A.C.: investigation, software; data
curation, funding acquisition V.M.: supervision, investigation, methodology, data curation, curation;
M.D.C.-M.: data curation, validation; R.S.L.: conceptualization, investigation, methodology, super-
vision, writing—review and editing. All authors have read and agreed to the published version of
the manuscript.

Funding: The authors acknowledge the support by the Brazilian agencies FAPERJ—Rio de Janeiro
Research Foundation (Grant number 202619/17) and CAPES—Coordination for the Improvement of
Higher Education Personnel.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ali, A.; Benton, J.; Yates, J. Risk of inferior alveolar nerve injury with coronectomy vs surgical extraction of mandibular third

molars—A comparison of two techniques and review of the literature. J. Oral Rehabil. 2018, 45, 250–257. [CrossRef] [PubMed]
2. Frenkel, B.; Givol, N.; Shoshani, Y. Coronectomy of the mandibular third molar: A retrospective study of 185 procedures and the

decision to repeat the coronectomy in cases of failure. J. Oral Maxillofac. Surg. 2015, 73, 587–594. [CrossRef]
3. Kouwenberg, A.; Stroy, L.; Rijt, E.V.-V.D.; Mensink, G.; Gooris, P. Coronectomy of the mandibular third molar: Respect for the

inferior alveolar nerve. J. Cranio-Maxillofac. Surg. 2016, 44, 616–621. [CrossRef] [PubMed]
4. Lieblich, S.E.; Dym, H.; Fenton, D. Dentoalveolar Surgery. J. Oral Maxillofac. Surg. 2017, 75, e50–e73. [CrossRef] [PubMed]
5. Cervera-Espert, J.; Pérez-Martínez, S.; Cervera-Ballester, J.; Peñarrocha-Oltra, D.; Peñarrocha-Diago, M. Coronectomy of impacted

mandibular third molars: A meta-analysis and systematic review of the literature. Med. Oral Patol. Oral y Cir. Bucal 2016, 21, e505.
[CrossRef] [PubMed]

6. Cilasun, U.; Yildirim, T.; Guzeldemir, E.; Pektas, Z.O. Coronectomy in patients with high risk of inferior alveolar nerve injury
diagnosed by computed tomography. J. Oral Maxillofac. Surg. 2011, 69, 1557–1561. [CrossRef] [PubMed]

7. Kim, H.-S.; Yun, P.-Y.; Kim, Y.-K. Intentional partial odontectomy—A long-term follow-up study. Maxillofac. Plast. Reconstr. Surg.
2017, 39, 29. [CrossRef] [PubMed]

8. Leung, Y.Y.; Cheung, L.K. Safety of coronectomy versus excision of wisdom teeth: A randomized controlled trial. Oral Surg.
Oral Med. Oral Pathol. Oral Radiol. Endodontol. 2009, 108, 821–827. [CrossRef] [PubMed]

9. Dalle Carbonare, M.; Zavattini, A.; Duncan, M.; Williams, M.; Moody, A. Injury to the inferior alveolar and lingual nerves in
successful and failed coronectomies: Systematic review. Br. J. Oral Maxillofac. Surg. 2017, 55, 892–898. [CrossRef] [PubMed]

10. Rood, J.; Shehab, B.N. The radiological prediction of inferior alveolar nerve injury during third molar surgery. Br. J. Oral Maxillofac.
Surg. 1990, 28, 20–25. [CrossRef]

11. Knutsson, K.; Lysell, L.; Rohlin, M. Postoperative status after partial removal of the mandibular third molar. Swed. Dent. J. 1989,
13, 15–22.

12. Pogrel, M.A. An update on coronectomy. J. Oral Maxillofac. Surg. Off. J. Am. Assoc. Oral Maxillofac. Surg. 2009, 67, 1782–1783.
[CrossRef]

13. Pogrel, M.A.; Lee, J.; Muff, D. Coronectomy: A technique to protect the inferior alveolar nerve. J. Oral Maxillofac. Surg. 2004,
62, 1447–1452. [CrossRef] [PubMed]

14. Moher, D.; Liberati, A.A.; Tetzlaff, J.; Altman, D.G. Preferred reporting items for systematic reviews and meta-analyses:
The PRISMA statement. BMJ 2009, 339, b2535. [CrossRef]

15. Moher, D.; Shamseer, L.; Clarke, M.; Ghersi, D.; Liberati, A.; Petticrew, M.; Shekelle, P.; Stewart, L.A. Ítems de referencia para
publicar Protocolos de Revisiones Sistemáticas y Metaanálisis: Declaración PRISMA-P 2015. Rev. Española de Nutr. Hum. y Dietética
2016, 20, 148–160.

16. Schardt, C.; Adams, M.B.; Owens, T.; Keitz, S.; Fontelo, P. Utilization of the PICO framework to improve searching PubMed for
clinical questions. BMC Med Inform. Decis. Mak. 2007, 7, 16. [CrossRef]

17. Wells, G.A.; Shea, B.; O’Connell, D.; Peterson, J.; Welch, V.; Losos, M.; Tugwell, P. The Newcastle-Ottawa Scale (NOS) for
Assessing the Quality of Nonrandomised Studies in Meta-Analyses. Available online: http://www.ohri.ca/programs/clinical_
epidemiology/oxford.asp (accessed on 17 June 2021).

18. Higgins, J.P.; Green, S. The Cochrane Collaboration. Cochrane Handb. Syst. Rev. Interv. 2011, 4.

http://doi.org/10.1111/joor.12589
http://www.ncbi.nlm.nih.gov/pubmed/29171914
http://doi.org/10.1016/j.joms.2014.10.011
http://doi.org/10.1016/j.jcms.2016.01.025
http://www.ncbi.nlm.nih.gov/pubmed/26976696
http://doi.org/10.1016/j.joms.2017.04.028
http://www.ncbi.nlm.nih.gov/pubmed/28728738
http://doi.org/10.4317/medoral.21074
http://www.ncbi.nlm.nih.gov/pubmed/27031064
http://doi.org/10.1016/j.joms.2010.10.026
http://www.ncbi.nlm.nih.gov/pubmed/21288616
http://doi.org/10.1186/s40902-017-0127-z
http://www.ncbi.nlm.nih.gov/pubmed/29043245
http://doi.org/10.1016/j.tripleo.2009.07.004
http://www.ncbi.nlm.nih.gov/pubmed/19782621
http://doi.org/10.1016/j.bjoms.2017.09.006
http://www.ncbi.nlm.nih.gov/pubmed/29061470
http://doi.org/10.1016/0266-4356(90)90005-6
http://doi.org/10.1016/j.joms.2009.03.065
http://doi.org/10.1016/j.joms.2004.08.003
http://www.ncbi.nlm.nih.gov/pubmed/15573343
http://doi.org/10.1136/bmj.b2535
http://doi.org/10.1186/1472-6947-7-16
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


Healthcare 2021, 9, 750 13 of 13

19. Agbaje, J.O.; Heijsters, G.; Salem, A.S.; Van Slycke, S.; Schepers, S.; Politis, C.; Vrielinck, L. Coronectomy of deeply impacted lower
third molar: Incidence of outcomes and complications after one year follow-up. J. Oral Maxillofac. Res. 2015, 6, e1. [CrossRef]
[PubMed]

20. Kang, F.; Xue, Z.; Zhou, X.; Zhang, X.; Hou, G.; Feng, Y. Coronectomy: A useful approach in minimizing nerve injury compared
with traditional extraction of deeply impacted mandibular third molars. J. Oral Maxillofac. Surg. 2019, 77, 2221.e1–2221.e14.
[CrossRef]

21. Leung, Y.Y.; Cheung, L.K. Long-term morbidities of coronectomy on lower third molar. Oral Surg. Oral Med. Oral Pathol.
Oral Radiol. 2016, 121, 5–11. [CrossRef]

22. Leung, Y.Y.; Cheung, L.K. Coronectomy of the lower third molar is safe within the first 3 years. J. Oral Maxillofac. Surg. 2012,
70, 1515–1522. [CrossRef]

23. Mendes, P.A.; Neiva, I.M.; de Arruda, J.A.A.; Brasileiro, C.B.; Souza, A.C.R.A.; Mesquita, R.A.; Souza, L.N. Coronectomy of
partially erupted lower third molars performed by an undergraduate dentistry student: A case series. Oral Maxillofac. Surg. 2020,
24, 417–422. [CrossRef]

24. Monaco, G.; D'Ambrosio, M.; De Santis, G.; Vignudelli, E.; Gatto, M.R.A.; Corinaldesi, G. Coronectomy: A surgical option for
impacted third molars in close proximity to the inferior alveolar nerve—A 5-year follow-up study. J. Oral Maxillofac. Surg. 2019,
77, 1116–1124. [CrossRef] [PubMed]

25. Pedersen, M.; Bak, J.; Matzen, L.; Hartlev, J.; Bindslev, J.; Schou, S.; Nørholt, S. Coronectomy of mandibular third molars: A clinical
and radiological study of 231 cases with a mean follow-up period of 5.7 years. Int. J. Oral Maxillofac. Surg. 2018, 47, 1596–1603.
[CrossRef] [PubMed]

26. Mukherjee, S.; Vikraman, B.; Duraiswamy Sankar, M.S.V. Evaluation of outcome following coronectomy for the management
of mandibular third molars in close proximity to inferior alveolar nerve. J. Clin. Diagn. Res. JCDR 2016, 10, ZC57. [CrossRef]
[PubMed]

27. Kohara, K.; Kurita, K.; Kuroiwa, Y.; Goto, S.; Umemura, E. Usefulness of mandibular third molar coronectomy assessed through
clinical evaluation over three years of follow-up. Int. J. Oral Maxillofac. Surg. 2015, 44, 259–266. [CrossRef] [PubMed]

28. Hatano, Y.; Kurita, K.; Kuroiwa, Y.; Yuasa, H.; Ariji, E. Clinical evaluations of coronectomy (intentional partial odontectomy) for
mandibular third molars using dental computed tomography: A case-control study. J. Oral Maxillofac. Surg. 2009, 67, 1806–1814.
[CrossRef]

29. Renton, T.; Hankins, M.; Sproate, C.; McGurk, M. A randomised controlled clinical trial to compare the incidence of injury to the
inferior alveolar nerve as a result of coronectomy and removal of mandibular third molars. Br. J. Oral Maxillofac. Surg. 2005,
43, 7–12. [CrossRef]

30. Leung, Y.; Cheung, K. Root migration pattern after third molar coronectomy: A long-term analysis. Int. J. Oral Maxillofac. Surg.
2018, 47, 802–808. [CrossRef]

http://doi.org/10.5037/jomr.2015.6201
http://www.ncbi.nlm.nih.gov/pubmed/26229580
http://doi.org/10.1016/j.joms.2019.06.186
http://doi.org/10.1016/j.oooo.2015.07.012
http://doi.org/10.1016/j.joms.2011.12.029
http://doi.org/10.1007/s10006-020-00860-9
http://doi.org/10.1016/j.joms.2018.12.017
http://www.ncbi.nlm.nih.gov/pubmed/30689961
http://doi.org/10.1016/j.ijom.2018.06.006
http://www.ncbi.nlm.nih.gov/pubmed/30017572
http://doi.org/10.7860/JCDR/2016/20991.8273
http://www.ncbi.nlm.nih.gov/pubmed/27656565
http://doi.org/10.1016/j.ijom.2014.10.003
http://www.ncbi.nlm.nih.gov/pubmed/25457826
http://doi.org/10.1016/j.joms.2009.04.018
http://doi.org/10.1016/j.bjoms.2004.09.002
http://doi.org/10.1016/j.ijom.2018.01.015

	Introduction 
	Materials and Methods 
	Protocol and Registration 
	Focused Question Based on PICOS Strategy 
	Outcome Measures 
	Search Strategy 
	Eligibility Criteria and Study Selection Process 
	Data Synthesis 
	Assessment of the Risk of Bias 
	Statistical Analysis 

	Results 
	Literature Search 
	Study Characteristics 
	IAN Injury 
	LN Injury 
	Root Migration 
	Pain 
	Infection 
	Dry Socket 
	Extraction of the Remaining Root 
	Necessity for Reintervention 

	Assessments of the Risk of Bias 

	Discussion 
	Conclusions 
	References

