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Clinical Evaluations of Coronectomy
(Intentional Partial Odontectomy) for
Mandibular Third Molars Using Dental

Computed Tomography: A
Case-Control Study
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Yuichiro Kuroiwa, DDS, PhD,‡ Hidemichi Yuasa, DDS, PhD,§
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Purpose: Studies have suggested that coronectomy reduces the risk of inferior alveolar nerve injury
(IANI) when a close relationship with the inferior alveolar canal is indicated on panoramic imaging.
However, the relationship between the inferior alveolar canal and the root are unclear on panoramic
imaging. Our aim was to compare coronectomy with traditional extraction for the treatment of
mandibular third molars that had clear high IANI risks as evaluated by dental computed tomography.

Patients and Methods: We designed a case-control study of subjects with high-risk signs of IANI
on panoramic images evaluated by dental computed tomography before enrollment. The 220
patients enrolled were assigned to extraction (control group, n � 118) or coronectomy (case group,
n � 102).

Results: The mean follow-up time was 13 months in the extraction group and 13.5 months in the
coronectomy group. Six IANIs (5%) were found in the extraction group. In the coronectomy group, 1
patient (1%) had symptoms of neurapraxia, which disappeared within 1 month. Four remaining roots had
signs of postoperative infection, and the patients underwent extraction of the root. No nerve damage
resulted in these patients after repeat extraction.

Conclusions: Coronectomy might reduce the risk of nerve injury for patients at true high risk of IANI
as evaluated by dental computed tomography. A long-term postoperative review is needed to assess the
incidence of root migration and the root extraction and infection rates after coronectomy.
© 2009 American Association of Oral and Maxillofacial Surgeons
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nferior alveolar nerve (IAN) injury (IANI) is a post-
perative complication occurring after mandibular
hird molar extraction. The incidence of neura-
raxia is about 1% to 5%,1-3 and the rate of persis-
ent IAN involvement has been reported at up
o 0.9%.2-5 More than 30% of the IANIs have
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een reported in confirmed cases of high-risk IAN
nvolvement.6 Coronectomy (intentional partial
dontectomy) is suggested as a method to minimize
ANI for patients with high risks of nerve damage.
owever, only 5 reports have been previously pub-

ished.7-11
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HATANO ET AL 1807
Although radiologic screening for patients at high
isk of IANI is necessary for an indication for coronec-
omy, previous studies have assessed patients only
sing panoramic imaging. The panoramic radiograph
eatures that predict IANI11-17 do not indicate an ac-
urate anatomic relation to the IAN because of the
imitations of 2-dimensional imaging. No clinical trials
f coronectomy have been reported using dental
omputed tomography (CT) to assess the true rela-
ionship to the IAN.

To more accurately evaluate the efficacy of coro-
ectomy, we used dental CT for all patients at high
isk of IANI. Our study was designed to assess the
fficacy of coronectomy for IANI cases in which the
oots were attached to the IAN.

atients and Methods

The study was undertaken in our department from
anuary 2006 to November 2007. Figure 1 shows our

FIGURE

atano et al. Coronectomy Using Dental CT. J Oral Maxillofac S
tudy profile. Patients with high-risk signs of IANI on m
anoramic imaging (Fig 2) were examined by dental
T. On dental CT, the patients with any close rela-

ionship between the third molar and the inferior
lveolar canal were eligible for enrollment in the
tudy (Fig 3A).

Patients who had no findings related to the infe-
ior alveolar canal on dental CT were excluded (Fig
B). We established criteria for the evaluation of
he dental CT screening findings (Fig 4). We ex-
luded patients who had cortical bone between the
oot and the IAN (Fig 5). Patients with contact of
he IAN without cortical bone were enrolled in the
resent study.
Patients were excluded if they were younger

han 16 years old (premature roots), had clinical
igns of systemic infection, were medically compro-
ised because of diabetes, chemotherapy, previous

adiotherapy, immunologic disease, bone disease
ie, osteoporosis, osteosclerosis, or osteopetrosis),
r had existing neural disorders or nonvital third

l profile.

09.
1. Tria
olars.
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1808 CORONECTOMY USING DENTAL CT
We informed patients about the traditional ex-
raction and coronectomy procedures. After giving
nformed consent, the patients were assigned to 2
roups depending on their decision to undergo
raditional extraction (control group; n � 118) or
oronectomy (case group; n � 102). All patients
ere Asian, in whom the percentages of horizontal

nd vertical cases differ from those in whites. Thus,
he surgical techniques and postoperative courses
annot be similarly compared.
The operations were performed by 1 of 6 board-

ertified oral and maxillofacial surgeons with the
atient under local anesthesia. In the coronectomy
roup, a mucoperiosteal flap was raised, and the
rown was resected below the cement-enamel junc-
ion. The resected surface was placed 3 to 4 mm

IGURE 2. Radiographic signs of increased risk of inferior alveo
eriapical radiolucent area; 4, narrowing of root; 5, darkening o

atano et al. Coronectomy Using Dental CT. J Oral Maxillofac S
rom the alveolar bone crest. The wound was de- p
rided, irrigated using saline, and closed primarily
Fig 6).

The surgeons examined the patients postopera-
ively. When patients showed signs of postoperative
omplications such as nerve injury or infection, they
ere followed until the symptoms had resolved. Pa-

ients who reported any neural symptoms were ex-
mined using the Semmes-Weinstein test. Patients
ho had undergone coronectomy returned to our
ospital at 1, 3, 6, 9, and 12 months and then every
ear postoperatively. The remaining roots were exam-
ned with panoramic radiography at every visit and by
ental CT at the 3- and 12-month visits and then
nnually.

The assessment for reoperation was done using phys-
cal examination and dental CT imaging at 3 months

e injury: 1, deviation of the canal; 2, narrowing of the canal; 3,
6, curving of root; and 7, loss of lamina dura of canal.

09.
lar nerv
f roots;
ostoperatively. The remaining roots were removed
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HATANO ET AL 1809
hen they fulfilled all the following criteria for extrac-
ion: 1) root exposure to the oral cavity; 2) infectious
igns (pus discharge, swelling, lymphadenopathy); and

IGURE 3. A, Inferior alveolar canal runs lingual at bottom of ro
maging indicates risk of IANI; however, no close relationships se

atano et al. Coronectomy Using Dental CT. J Oral Maxillofac S
) root migration on dental CT image (Figs 7A,B). e
Fisher’s exact test was used to analyze the associa-
ion between the operative methods and the outcome
ariables using the Statistical Package for Social Sci-

no cortical bone present between root and nerve. B, Panoramic
T.

09.
ot, with
en on C
nces, version 15J (SPSS, Tokyo, Japan).
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IGURE 4. Criteria for dental CT evaluation. Criteria for inclusion: A, point contacting the inferior alveolar nerve without the interstitial cortical
one; and B, direct contact to IAN with more than 1 surface (a-c). Exclusion criteria: C, interstitial cortical bone lying between IAN and root.

810 CORONECTOMY USING DENTAL CT
atano et al. Coronectomy Using Dental CT. J Oral Maxillofac Surg 2009.
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HATANO ET AL 1811
esults

Table 1 lists the characteristics of the patients and
ontrols at study enrollment. The radiographic findings
ere similar between the 2 groups. No significant dif-

erences were found in age or gender. The median
ollow-up time was 13 � 1.31 months in the extraction
roup and 13.5 � 14.85 months in the coronectomy
roup.
Postoperative pain, measured using a visual ana-

og scale, the maximal mouth opening range, and
enderness around the wound site are listed in

FIGURE 5. Even if IANs were very close to the

atano et al. Coronectomy Using Dental CT. J Oral Maxillofac S

IGURE 6. A, Cutting crown below cement-enamel junction (arro
rest.
atano et al. Coronectomy Using Dental CT. J Oral Maxillofac Surg 20
able 2. In the extraction group, 6 patients (5%)
howed signs of IANI. Of these 6 patients, 3 were
iagnosed with permanent nerve injury. In the
oronectomy group, 1 patient (1%) complained of
erve symptoms postoperatively but became
symptomatic within 1 month. No lingual nerve
njuries were found in either group. Four patients
4%) in the coronectomy group had signs of infec-
ion postoperatively. We removed the remaining
oots in these 4 cases. No nerve damage was found
fter re-extraction (Table 3).

cases with cortical bone layer were excluded.

09.

Trimming cutting surface to less than 3 to 4 mm below alveolar
root,
w). B,
09.
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1812 CORONECTOMY USING DENTAL CT
iscussion

Our results have provided evidence that coronec-
omy decreases the risk of IANI compared with tradi-
ional extraction of the mandibular third molar. No

Table 1. PATIENT CHARACTERISTICS

Characteristic

Extraction
Group

(n � 118)

Coronectomy
Group

(n � 102)

ean age (yr) 32.19 � 8.47 32.36 � 10.39
ender
Male 28.81 (34) 26.47 (27)
Female 71.19 (84) 73.53 (75)

adiographic risk
Darkening of roots 30.50 (36) 25.49 (26)
Deviation of canal 14.41 (17) 19.61 (20)
Loss of lamina dura 94.92 (112) 94.12 (96)
Narrowing canal 5.93 (7) 5.88 (6)
Juxta-apical area 6.78 (8) 5.88 (6)
Deflection roots 6.78 (8) 6.86 (7)
Narrowing roots 0 (0) 0.98 (1)

ngulation
Vertical 22.03 (26) 4.90 (5)
Mesioangular 9.32 (11) 9.80 (10)
Distoangular 3.39 (4) 0.98 (1)
Horizontal 65.25 (77) 84.31 (86)

oot morphology
Conical 5.93 (7) 12.75 (13)
Divergent 2.54 (3) 2.94 (3)
Club 5.08 (6) 10.78 (11)

ertical relationship
between root and IAC

Root apex at upper half
of IAC 89.83 (106) 82.35 (84)

Root apex at lower half
of IAC 10.17 (12) 17.65 (18)

Data presented as mean � standard deviation or percent-
ges, with numbers in parentheses.
Abbreviation: IAC, inferior alveolar canal.

FIGURE 7. A, Preoperative dental CT image

atano et al. Coronectomy Using Dental CT. J Oral Maxillofac S
atano et al. Coronectomy Using Dental CT. J Oral Maxillofac
urg 2009.

H
S

ignificant difference was found in the characteristics
r outcomes between our 2 groups.
Our results are consistent with those from a recent

andomized clinical trial by Renton et al11 and a ret-
ospective study by O’Riordan.8 However, these stud-
es used 2-dimensional radiograph imaging at enroll-

ent.
The true relationship between the IAN and the

oots cannot be obtained using 2-dimensional radio-
raphs. Thus, we used dental CT for our secondary
creening and the assessment during postoperative
ollow-up. Dental CT played a role in establishing our
ew criteria and ensuring safety for the removal of the
emaining roots.

Table 2. IMMEDIATE POSTOPERATIVE FINDINGS

Variable

Extraction
Group

(n � 118)

Coronectomy
Group

(n � 102)

AS
Day of surgery 59.6 47.7
Postoperatively

Day 1 37 32.6
Day 3 29.8 18.7
Day 5 20.2 17.8
Day 7 7.6 2.8

ostoperative MMO (mm)
Day 1 35.6 35.1
Day 7 40 41.2

ostoperative tenderness (%)
Day 1

Yes 71.4 71.1
No 28.6 28.9

Day 7
Yes 26.5 33.3
No 73.5 66.7

Abbreviations: VAS, visual analog scale; MMO, maximal
outh opening.

ntal CT image at 3 months postoperatively.

09.
. B, De
atano et al. Coronectomy Using Dental CT. J Oral Maxillofac
urg 2009.
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HATANO ET AL 1813
One patient in the coronectomy group had symp-
oms of dysesthesia, which had ameliorated 3 weeks
fter the coronectomy. The patient’s preoperative
adiograph showed darkening of the roots and the
uxta-apical area (Fig 8A). The angulation of the tooth

as vertical. On dental CT, the inferior alveolar canal
as seen on the buccal side of the root and was in

ontact with 3 surfaces (Fig 8B). The cause of the
eurapraxia might have been the stimulus that oc-

Table 3. FOLLOW-UP AND POSTOPERATIVE EVENTS

Variable

Extraction
Group

(n � 118)

Coronectomy
Group

(n � 102)
P

Value

eview period
(mo) 13 � 1.31 13.5 � 14.85 —

ANI 5.08 (6) 0.98 (1) 0.126
ANI duration (wk) 13.44 � 86.27 7.14 � — —
ry socket 8.47 (10) 1.96 (2) 0.039

nfection 3.39 (4) 0.98 (1) 0.376
ain 6.78 (8) 18.63 (19) 0.012
eoperation — 4.90 (5) —
oot migration — 85.29 (87) —
ailed coronectomy 5.06 (5) — —

Data presented as mean � standard deviation or percent-
ges, with numbers in parentheses.
Abbreviations: IAN, inferior alveolar nerve; IANI, IAN

njury.

atano et al. Coronectomy Using Dental CT. J Oral Maxillofac
urg 2009.

FIGURE 8. A, Preoperative panoramic
atano et al. Coronectomy Using Dental CT. J Oral Maxillofac Surg 20
urred when the crown was removed. Mechanical
tress during the crown transaction would have been
ransmitted around the root to the nerve sheath. Ex-
ept for this transient symptom, this patient’s postop-
rative course was uneventful.
The incidence of postoperative pain was greater in

he coronectomy group; however, all pain had de-
reased within 1 week. One cause might have been
he tight primary closure, which could have caused a
igh pressure inside the wound and thus acute pain.
nother reason might have been the temporary pul-
itis of the resected roots. Dry sockets occurred more
ften in the extraction group, a finding that can be
xplained by the type of impaction. Many patients in
ur study had deeply impacted teeth; thus, a greater
one surface area was exposed inside the wound
ostoperatively. Insufficiently preventing blood clot-
ing could also have occurred frequently. Detachment
f blood clots did not occur often in the coronectomy
roup with the tight primary closure. The morbidity
or dry sockets was accordingly greater in the extrac-
ion group.

Compared with vertically impacted teeth, treat-
ent at the distal area after crown resection can often

e complicated in horizontal cases. The distal alveolar
rest tends to be thin and easily chipped during trim-
ing of the resected surface. Such surgical difficulties

epend on the tooth angulation, the depth of impac-
ion, and the standing point of the ramus. Even if
ppropriate trimming 2 to 3 mm below the alveolar

raph. B, Preoperative dental CT scan.
radiog
09.
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1814 CORONECTOMY USING DENTAL CT
rest is done, bone coverage on the resected surface
s sometimes delayed because of significant root mi-
ration.
Our study showed evidence that coronectomy can
inimize nerve injury for patients at true risk of IANI.
owever, compared with the randomized controlled

rial, the evidence level of a case-control study is
ower and such studies contain a bias. For the greater
vidence level, a randomized controlled trial would
e better. Also, a study with a longer review period
ith a sufficient number of cases is needed to confirm
ur results. The issues remaining to be addressed

nclude assessing root migration, which was found in
ost cases after coronectomy; defining the surgical

uidelines; and research into the relationship be-
ween panoramic radiograph imaging and dental CT.
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