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bstract

his survey of expert opinion regarding the management of mandibular third molar (M3M) impaction and its clinical sequelae was circulated
o all members of the British Association of Oral and Maxillofacial Surgeons (BAOMS). It was completed by 289 clinicians who reported
reating 60 003 patients annually. Respondents included 199 (69%) specialists and 58 (20%) primary care clinicians. Most (99%) of the
linicians treated at least one M3M with complete surgical removal (CSR) annually. Only 69% performed one or more coronectomies (COR).
dvocates of coronectomy reported lower rates of inferior alveolar nerve (IAN) injury, but IAN, lingual nerve, and adjacent second molar
amage were rare, occurring in less than 0.5% of cases, with small differences between the COR and CSR groups. Although these differences
re not statistically significant, they are likely to be clinically important. Also, the COR group would have comprised mainly high-risk teeth,
hile the CSR group would include many teeth at low risk of complications. This might have skewed the results. Those clinicians performing
o coronectomies cited three main reasons for being low adopters of COR: the lack of irrefutable evidence to support its benefit, the increased
eed for a second operation, and more non-IAN complications. Although COR may prevent permanent IAN damage in high-risk cases, this
aper highlights clinicians’ views that there is a gap in evidence and knowledge to support COR. As a result, 47% of the clinicians surveyed

ecommended, and were prepared to participate in, further studies to determine the effectiveness and safety of COR.

 2020 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

eywords: Mandibular third molar; coronectomy; inferior alveolar nerve injury

c
ntroduction
omplete surgical removal (CSR) of mandibular third molars
M3M) is associated with a number of postoperative compli-
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ations, the most important being permanent damage to the
nferior alveolar nerve (IAN) resulting in either paraesthesia
r anaesthesia.1,2 The incidence of temporary IAN dysaes-
hesia after CSR is reported to be between 0.35% to 8.4%,3

hilst permanent impairment lasting more than six months is
4,5
eported in 0.25–0.91% of cases. Although the incidence of

eurosensory impairment is relatively low, the absolute num-
er of affected patients is significant, as more than 77 000

blished by Elsevier Ltd. All rights reserved.
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Table 1
Respondents’ characteristics.

Question No.(%) of respondents

Which area do you mainly work in?
Secondary care 228/286 (80)
Primary care 58/286 (20)

What is your career grade?
Consultant/ professor 127/289 (44)
Specialist staff grades 72/289 (25)
Speciality trainee OMFS 34/289 (12)
General dental practitioners 27/289 (9)
GDP oral surgery interest 20/289 (7)
Speciality trainee oral surgery 9/289 (3)

Where do you work?
UK-based 252/286 (88)

1 or more coronectomy done 187/272 (69)
1 or more complete surgical removal done 277/280 (99)
Interested in participating in a trial on the

management of mandibular third molars?
Yes 115/247 (47)
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ndergo M3M treatment in England, Wales, and Scotland
nnually.6 IAN injury has a deleterious impact on quality of
ife.7 Its risk must be considered when planning treatment
nd discussed during informed consent.

Reported risk factors for IAN injury include operative
echnique, surgeon’s experience, and most importantly the
elation of the M3M to the mandibular canal.3 M3Ms are
lassified as “high-risk” by radiographic assessment using a
ist of criteria to predict IAN damage during CSR (Fig. 1).8

pproximately 12%–16% of M3Ms have a close relation to
he IAN9,10 and the incidence of IAN injury when treating
igh-risk teeth may be as high as 20%.11

Coronectomy (COR) is an alternative technique for treat-
ng high-risk M3Ms.12 It entails removal of the M3M crown
eaving all or some of the roots thereby reducing the risk of
AN injury. Some single-centre studies13,14 and randomised
ontrolled trials (RCT)15,16 report a reduced risk of IAN
njury of up to 89% with COR. However, a 2014 Cochrane
eview judged both RCTs15,16 as inadequate, finding no evi-
ence for a change in surgical practice.17 Reports of other
reatment-related adverse events (TRAE) after COR, such as
ain, infection, failure, and the need for a second operation,
ary widely.13–16,18,19

In 2015, the United Kingdom (UK) law on informed
onsent changed after the Supreme Court Judgement, Mont-
omery vs Lanarkshire Health Board.20 Surgeons are now
bliged to inform patients of all reasonably expected risks and
o take account of their views. A recent survey of members
f the British Association of Oral Surgeons (BAOS) reported
hat 73% recommend COR in high-risk M3Ms identified by
one-beam computed tomography (CBCT).21

In 2000, the National Institute for Health and Care Excel-
ence (NICE) generated guidelines for third molar surgery
o reduce the removal of symptomless teeth and unnecessary
orbidity for patients.6 Although this resulted in an imme-

iate reduction in the number of procedures, this has now
eturned to pre-NICE guideline levels with an increase in

3M surgery in older people who often experience greater
ostoperative morbidity.6

This paper reports on current M3M management amongst
embers of the British Association of Oral and Maxillofacial
urgeons (BAOMS).

ethods

n online questionnaire collecting current views and prac-
ices in M3M management was designed by the BAOMS
entoalveolar lead (GC), first author (AO), and staff at the
AOMS clinical trials unit (the National Facial and Oral
esearch Centre - NFORC), using SurveyMonkey®. Dur-

ng September 2017, BAOMS members, including oral and
axillofacial (OMF) surgeons who selected dentoalveolar
urgery as part of their routine practice and general den-
al practitioners (GDP) with or without a special interest in

3M surgery, were invited to complete the survey. Ques-
r
b

Need more information 84/247 (34)
No 48/247 (19)

ions included surgeons’ demographics, estimated annual
aseload, current surgical practice, complication rates, access
o imaging, and willingness to participate in a clinical trial.
ata were analysed using IBM SPSS Statistics for Windows
ersion 21.0 (IBM Corp).

esults

 self-selected sample of 289 BAOMS members completed
he survey. Respondents’ characteristics are shown in Table 1.
ercentage calculations are based on the number of responses
er question.

urrent  practice

he overall estimated number of patients treated annually was
0 003, including 2119 (4%) CORs. Eighty out of 272 (29%)
espondents, including 51/80 (64%) senior specialist clini-
ians, performed 10 or more CORs annually. Consultants did
2% of CORs and 50% of the CSRs. Table 2 shows descrip-
ive statistics relating to the number of procedures performed
y surgeon grades.

Many respondents, 125/181 (69%), performing CORs
nly remove the crown leaving all the roots by sectioning just
elow the enamel-cemental junction, whilst 45/181 (25%)
eave as little root as possible in the socket.

In cases with apical pathology, 194/202 (96%) were
nwilling to do COR. Other common COR exclusion
riteria included non-vital tooth (179/202, 89%), immuno-
uppressants (92/202, 46%), diabetes (58/201, 29%), and
isphosphonates (55/202, 27%).
Surgeons who offer COR were asked to rate their primary
easons for this choice. Risk of IAN injury was highly rated
y 151/199 (76%), followed by patient choice by 112/196
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Fig. 1. Radiographic signs of ‘high risk’ M3Ms in relation to the IAN as classified by Rood and Shebab; 1, Darkening of the root; 2, Deflection of root; 3,
N e of can
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ournal of Oral and Maxillofacial Surgery, volume 28, Rood J P, Shehab B 

urgery, pages 20–25, copyright (2019), with kind permission from Elsevier

57%). Fifty-five surgeons who never offer COR rated their
easons for not using the procedure. The three most important
ere the lack of an evidence base to support COR’s benefit;

he increased need for a second operation; and more non-IAN
omplications (Table 3).

AN  injury

espondents who offer COR reported a lower incidence of
AN injury amongst all their patients, 132/44,964 (0.29%),

han the 55/14,317 (0.38%) who do not offer COR. Surgeons
ho perform 10 or more CORs annually reported relatively

ewer COR-related IAN injuries (7/1753, 0.40%) than those

a
c
1

al; 6, Diversion of canal; 7, Narrowing of canal. (Reproduced from British
 radiological prediction of inferior alveolar nerve injury during third molar

ho do 1–9 (2/366, 0.55%). The “10 or more” surgeons also
eported a lower CSR-related IAN injury rate (0.25%) than
he 1–9 group (0.36%).

ther  treatment-related  adverse  events

articipants were asked how many of their COR and CSR
atients had experienced TRAEs in the last year. Postoper-

tive pain was more frequent after COR than CSR (12.5%
ompared with 3.1%) as were infection (4.7% compared with
.6%) and dry socket (5.9% compared with 3.9%) (Table 4).
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Table 2
Response to the question “Approximately, how many patients who require management of mandibular third molars do you personally treat per year?”.

Career grade Coronectomy Complete surgical removal

Mean (SD) Median
(range)

Proportion of
patients
treated (%)

Mean (SD) Median
(range)

Proportion of
patients
treated (%)

Specialist staff grades 12.0 (17.8) 5 (0–100) 39 296.0 (259.8) 235 (10–1500) 36
Speciality trainee oral

surgery
10.1 (6.5) 10 (0–20) 3 239.3 (235.3) 150 (25–700) 3

Consultant/professor 7.5 (13.3) 3 (0–100) 42 235.0 (399.8) 150 (0–4000) 50
GDP oral surgery

interest
5.5 (6.9) 3 (0–25) 5 163.5 (148.5) 125 (0–600) 6

Speciality trainee
OMFS

5.3 (9.2) 2 (0–40) 8 67.7 (50.9) 50 (10–200) 4

Single qualified/dental
core trainee

2.6 (6.6) 0 (0–30) 3 40.8 (32.9) 30 (8–150) 2

GDP 1.2 (2.9) 0 (0–7) 0.3 37.7 (57.0) 16 (0–150) 0.4
All respondents 7.8 (13.4) 3 (0–100) 100 

GDP: general dental practitioner; OMFS: oral and maxillofacial surgery.

Table 3
Reasons for not offering coronectomy rated as extremely or very important
on a 5-point Likert scale by the 55 respondents who do not do the procedure.

Reasons for not doing coronectomy No.

Lack of evidence base 34/52
Risk of secondary surgical procedure 33/52
Anticipate more postoperative complications with

coronectomy
32/52

Patients’ preference 29/48
Failure of planned coronectomy (loose root) 26/51
Lack of training with technique of coronectomy 19/50
Lack of support from senior colleagues 12/50
Increased follow up needed 12/51
Need for lingual nerve retraction 9/49
I routinely refer third molars in close approximation

to the IAN to secondary care
8/46

Increased difficulty of the coronectomy procedure 6/51
Increased time taken to do coronectomy relative to 5/51
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AN = inferior alveolar nerve.

OR  clinician  volume  and  outcomes

 second procedure within 12 months was required in 2.3%
f cases treated by surgeons who perform 10 or more CORs
nnually compared to 9.0% of cases treated by those perform-
ng 1–9 CORs. The “10 or more” also reported relatively less
ingual nerve damage (0.2% compared with 0.8%), infection
3.4% compared with 10.9%) and pain (11.8% compared with
5.8%) than surgeons who perform fewer CORs.

maging

espondents were asked about access to cross-sectional
maging (CSI), its role regarding M3M treatment decisions
nd its effectiveness in reducing nerve injury (Table 5). Most

espondents had access to CSI and 137/200 (69%) believed
hat using CSI yields information that reduces IAN injury.

 total of 99/191 (52%) considered CSI essential or very
f
M

206.7 (311.8) 100 (0–4000) 100

mportant when choosing COR rather than CSR. Free-text
omments showed that some respondents consider that CSI
hould be mandatory whilst others consider it of little benefit.

atient  consent

ccording to 154/188 respondents (82%), the main reason
or patients refusing COR was the possibility of a secondary
rocedure. Fewer respondents (56/188, 30%) noted a higher
isk of infection as the main reason for patients declining.
urgeons who do 10 or more CORs annually reported much
igher COR consent rates than colleagues who do them less
requently. For example, 50/81 (62%) compared with 31/81
38%) reported that their patients always or frequently agree
o COR. Free-text comments showed that some surgeons’
atients always agree when offered a COR, while others said
heir patients never or rarely give consent.

esearch

lmost half of our respondents (115/247, 47%) recognised
he need for, and wanted to participate in, research regarding

3M treatment. An additional 84/247 (34%) requested more
nformation on planned studies.

iscussion

OR was first described in 1984.12 Published findings sug-
est that COR may be a reasonably safe and viable alternative
o CSRfor high-risk M3Ms. However, our results suggest that
OR is not widely used. The prevalence of high-risk M3Ms is

hought to be 12%–16%,9,10 but the number of CORs reported
ere represents just 4% of operations.
Although our reported rates of IAN injury were similar
or COR and CSR, COR is generally used to treat high-risk

3Ms. Assuming the prevalence of high-risk M3Ms to be
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Table 4
Estimated total number of patients with complications after coronectomy (COR) or complete surgical removal (CSR). Taken from responses to the question
“Approximately, how many of your COR and CSR patients had a complication over the last 12 months?” Data are number (%).

Complication COR
(n = 2119)

CSR (n = 57
884)

Injury to the inferior alveolar
nerve

9 (0.4) 180 (0.3)

Injury to the lingual nerve 6 (0.3) 122 (0.2)
Injury to adjacent second molar 4 (0.2) 86 (0.1)
Postoperative pain lasting more

than a week
264 (13)* 1811 (3)*

Infection 100 (5) 922 (2)*
Dry socket 124 (6)* 2265 (4)*
Secondary surgical procedure

required within 12 months
73 (3) 107 (0.2)

Roots left behind – 611 (1)
Failed coronectomy: roots had to

be removed at time of
operation

145 (7)* –

∗ The 3 most common complications for each treatment.

Table 5
Questions on imaging.

Question No. (%) of responders

Do you have access to cross-sectional imaging techniques available at your place of work?
Yes 210/286 (73)
No 63/286 (22)

I receive referrals with cross-sectional imaging 13/286 (5)
Which cross-sectional imaging technique do you have available at your place of work?

(multiple choice)
Cone-beam CT 165/201 (82)
Conventional CT 102/201 (51)
3D OPG 13/201 (6)

Do you think obtaining cross-sectional imaging of a third molar will affect the outcome of IAN injury?
Yes 137/200 (69)

Do you think obtaining cross-sectional imaging of a third molar will affect the outcome of lingual nerve injury?
Yes 17/196 (9)

Do you think cross-sectional imaging is essential in deciding between coronectomy and complete surgical removal?
Essential 34/191 (18)
Very important 65/191 (34)
Somewhat important 60/191 (31)
Not important 23/191 (12)
Not sure 9/191 (5)

Which factors would influence your decision to request additional cross-sectional imaging?
(multiple choice)
Deflection of root 96/201 (48)
Narrowing of root 83/201 (41)
Dark and bifid apex of root 124/201 (62)
Diversion of mandibular canal 149/201 (74)
Narrowing of mandibular canal 155/201 (77)
The root is superimposed through the ID canal 116/201 (58)
The root tip is in contact with the superior cortical margin of the mandibular canal 35/201 (17)
Medicolegal reasons 66/201 (33)
Providing the patient with more information 73/201 (36)
Other 31/201 (15)

IAN = inferior alveolar nerve.
CT = computed tomography.
3D OPG = Three-dimensional orthopantomogram.
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2%–16%,9,10 we can estimate that the rate of IAN injury for
igh-risk M3Ms in this survey ranged from 1.94%–2.59% for
SR, compared with just 0.4% for COR. This result is within

he range of data reported in the literature, which suggests an
verall incidence of IAN injury of 0.35%–8.4% for high-risk
ases.3

It is worth noting that the 80 surgeons who treat 10 or
ore M3Ms with COR annually reported less nerve dam-

ge, a slightly lower incidence of pain, less infection, and a
uch lower rate of reoperation for COR than colleagues who

erform 1–9 CORs. Results from those who perform more
ORs may more accurately reflect the between-procedure
ifferences than those from surgeons who rarely perform this
rocedure, as experience usually relates to outcome.22

An orthopantomogram (OPG) is essential for radiologi-
al assessment of M3Ms before surgery.23 Three-quarters of
ur respondents also have access to CSI. However, the lim-
tations of this survey did not allow us to find out whether
SI was used in accordance with the guidelines, which state

hat it should be reserved for clinical situations when the
esult could influence the treatment approach or change its
utcome.24 Only half of our respondents considered CSI to
e essential or very important in deciding between a COR or

 CSR, but slightly more believed that CSI could affect the
utcome of IAN injury.

Surgeons will discuss the benefits and risks of the proce-
ures, the alternative options, and the possible outcomes if
o treatment is delivered, but our results suggest that patient
onsent is strongly influenced by the way in which the infor-
ation relating to potential complications is presented. This

orresponds with the understanding that the mode of presen-
ation of treatment options, the “framing effect”,25 influences
he perception of treatment benefit. M3M surgery is perceived
o be unpleasant and patient choice is important in treatment
ecisions. Therefore, the high consent rate for COR with sur-
eons who do 10 or more CORs annually suggests that they
ay present the benefits of COR more positively than their

olleagues.
Not all high-risk M3Ms are suitable for a COR. The root

emnants may act like foreign bodies and consequently this
rocedure is contraindicated for M3Ms with acute infection,
evere decay with pulpal involvement or apical pathology.19

lthough many studies exclude patients with diabetes and
hose on immunosuppressive medication, about half of our
espondents would perform COR on immunocompromised
atients and almost a third on patients who are diabetic.

The relatively low rate of IAN injury is likely to be related
o our respondents’ experience, as more than half of them are
enior specialists. However, it is also possible that IAN injury
nd other complications have been under-reported. Surgeons
n training change posts regularly and may be unaware of
ny complications or secondary procedures that their patients
xperience. Additionally, OMF surgeons generally work in

arge specialist units where any member of a team may review
atients. There is also a lack of routine follow up for patients
ho have M3M surgery. They may return to their referring

S
f

axillofacial Surgery 58 (2020) 348–354 353

eneral practitioner if they experience complications.21 More
mportantly, the inaccurate recall of the requested information
r respondent bias may contribute to the apparent under-
eporting of IAN injury. Surgeons who treat most of their
ases which have a high risk of IAN injury with COR would
xpect to reduce their overall (COR plus CSR) incidence of
AN injury. This survey provides some support regarding the
ossible effectiveness of this strategy, as respondents who
aid they do not offer COR reported seeing more cases of
AN injury than all other respondents.

Regarding the unpleasant but less serious sequelae of
3M surgery, this survey provides a comprehensive snapshot

f surgeons’ views regarding their frequency. They report a
igher incidence of these complications with COR than with
SR. This does not reflect other reports in the published liter-
ture. This may be because the respondents do not routinely
ollow up CSR patients postoperatively and would not know
bout complications if they were managed in primary care,
hereas they may follow up their COR patients more assid-
ously when they hear about their complications first-hand.
lso patients’ complaints may be more memorable when they

elate to the less common operation of COR. However, if
heir reports are accurate and their non-IAN complications
elated to COR do indeed occur more frequently, it is not sur-
rising that many surgeons do not offer the procedure more
requently or at all.

onclusion

his survey of BAOMS members treating third molars shows
he impact of the lack of evidence to support coronectomy
eported by the Cochrane collaboration. It is clear that the
revious literature with variations in complications and
utcomes, radiological investigation, and even coronectomy
echnique has resulted in many surgeons not adopting
oronectomy. Therefore Coronectomy’s place in the surgical
rmamentarium for M3M treatment is still not universally
ccepted despite 34 years having elapsed since its first
eport and many subsequent papers documenting its value. If
oronectomy is to be more widely used, it must be robustly
ssessed against current best practice of complete surgical
emoval in a multi-centre study using clinicians of all grades
nd allowing the follow up of all patients to ensure the gen-
ralisability of its value. Three-quarters of our respondents,
ncluding those who do coronectomy frequently and those
ho do not offer the procedure, expressed an interest in

his research. Many of them wanted to participate in studies
hat would finally define the place of coronectomy in M3M
urgery.

unding
aving Faces–The Facial Surgery Research Foundation
unded this study and its analysis through The BAOMS clini-
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NFORC). BAOMS circulated the survey to its membership.
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