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Abstract

The aim was to carry out a literature review of preoperative radiographic signs in orthopantomography (OPG) and com-
puted tomography (CT) related with the risk of inferior alveolar nerve damage during the surgical extraction of lower
third molar (LTM). A search was made on PubMed for literature published between the years 2000 and 2009.

In the reviewed literature, radiographic signs in the OPG that indicate a relationship between the LTM and the
inferior alveolar canal are considered a risk factor for nerve damage. These signs are darkening and deflection of
the root, and diversion and interruption in the white line of the canal. In the majority of these studies, the routine
use of CT is not justified, and is only recommended when radiographic signs appear in the OPG that demonstrate a
direct anatomical relationship between the LTM and the canal. In the CT, the absence of cortical bone in the canal
implies a contact between the root of the LTM and the canal, and is related with the presence of some radiographic
signs in the OPG. Some studies demonstrate that despite the absence of cortical bone, the risk of lesion or exposure
of the nerve during the extraction of LTM was low.
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Introduction

The surgical extraction of a lower third molar is a fre-
quent treatment carried out for orthodontic or prophy-
lactic reasons (1). The proximity of the lower third molar
(LTM) to the inferior alveolar canal in the preoperative
radiographic study is considered a risk factor for dam-
age to the inferior alveolar nerve (2-5), the incidence of
which is approximately 1.1% (6). This is an infrequent
lesion, but can have serious complications for the patient
and therefore the correct diagnosis is important (7).
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Orthopantomography (OPG) is the diagnostic method
of choice to evaluate the surgical extraction of the LTM
(7). In 1999, Rood and Shehab (2), in a literature re-
view, collected seven radiographic indicators of a close
relationship between the LTM and the inferior alveolar
canal. Four signs were observed in the tooth root (dark-
ening, deflection and narrowing of the root, and a bifid
root apex), and the other three in the canal (diversion,
narrowing, and interruption in the white line of the ca-
nal) (Fig. 1). The authors collected retrospective data
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Fig. F

Fig. 1.
A — Darkening of root; B — Deflection of root; C — Narrowing of root; D — Bifid root apex; E — Diversion of canal;
F — Narrowing of canal; G — Interruption in white line of canal.
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on 553 patients and prospective data on 552, observing

the appearance of some of the radiographic indicators S S § o
of a close relationship between the LTM and the inferior = § 2125
alveolar canal in the OPG in 9.1% and 16.4% of cases R
respectively. In the retrospective study, nerve damage R
was statistically related with all the radiographic signs e | S % o
except bifid root apex and darkening of the canal. In & PR Y S BT
the prospective study, nerve damage was related with =
diversion of the canal, followed by darkening of the root
and interruption of the canal. é‘ e | | .
For some authors (5,8), computed tomography (CT) is a b= 3[\0 8|3 EN
better technique for evaluating the anatomical structures % S e8] 7
and provides greater intraoperative safety; however, the
routine use of CT in the extraction of impacted LTM is > .
not recommended (7-13) due to the high radiation dose é X § § S
and cost (13). Susarla and Dodson (10), preoperatively z R S| a| ©
evaluated 46 LTM, 80.4% were classified as high risk A oY
in the OPG, and 32.6% in the CT; the authors concluded i
that CT provides sufficient information to change the & o
OPG classification from high to low risk of nerve dam- £ 2
age. The majority of studies (4,5,7-9,12) recommend "; E’ * * * '
CT when radiographic signs (diversion, narrowing and S| = A
interruption in the white line of the canal, and darken- Z| g
ing of the root) appear in the OPG, indicating a direct 5 © -
relationship between the LTM and the inferior alveolar 8 2
canal. E 5 ' + + '
The aim of this study was to review the literature on § 2
radiographic signs in OPG and CT related with risk of 3 -
damage to the inferior alveolar nerve during surgical ;‘j &0
extraction of an impacted LTM. i S

I T

©n <
Search methodology s | 2|2 Z
A search was made of PubMed for articles published é’) & - )
between 2000 and 2009 that evaluated the relationship g |2 £ . vy .
between the LTM and the inferior alveolar canal by OPG 23 e
and CT using the radiographic signs described by Rood % ~ A
and Shehab (2). The keywords used were ‘third molar’, Tg; 2 o
‘inferior alveolar nerve’, ‘panoramic radiography’ and = g g Qe T g
‘X-ray computed tomography’. Studies with a minimum g X S
of 20 patients for which the full text was obtained were & =
included. Four studies were excluded for having less than b 2 E =g g § ?%:
20 patients, six for not having the full text available and E - - £
nine for not including the radiographic signs of Rood and ke 2 ° E
Shehab (2). In total 12 studies were included (3-5,7-16). 3 5 f_.;f I/ 8| g4 i

S - 2

Orthopantomography 5 5 S| g e g 22z
Table 1 shows the four studies that evaluated radiograph- g > & | & | &8 )
ic signs associated with nerve damage (3,7,13,14). It can ED - = ‘g’g S
be seen that diversion of the canal was the radiographic o = - SE 2
sign associated with nerve damage in the majority of the s - 2 o ?3 ) S 3
published studies. Narrowing of the root was the least gﬁ £ ) = | 2 = g i% &
associated sign. For Valmaseda-Castellon et al. (3), di- 5 z § | s “’% g _= § kZ E
version of the canal was the only radiographic sign sta- - é RO Eo £ § é 8 E
tistically associated with nerve damage. For Blaeser et = =S 2|3 g z 3 g =
al. (7), darkening of the root, interruption in the white = i I B I PR
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line of the canal and the diversion of the canal were all
statistically related with nerve damage. Sedaghatfar et
al. (14) observed four radiographic signs (darkening and
narrowing of the root, and interruption in the white line
and diversion of the canal) statistically associated with
nerve exposure during LTM extraction, and therefore
carrying an increased risk of nerve damage. However,
Gomes et al. (13) did not observe any statistically signif-
icant relationship with any radiographic sign; for these
authors, the OPG does not provide any definitive data to
predict nerve damage during surgery of LTM.

With respect to the sensitivity of OPG, this varies be-
tween 42 and 85.7% in the published studies (Table 1)
(3,7,13,14). For Gomes et al. (13), there was some as-
sociated radiographic sign in 66% of cases with nerve
damage; having a low sensitivity, since changes to the
inferior alveolar nerve were found even in cases with
lack of contact with the mandibular canal (33%).

The published studies describe the probability of nerve
damage in the presence of associated radiographic signs,
also known as positive predictive value (PPV). The PPV
values varied between 2.2% and 3% in the majority of
studies (3,13,14); these figures indicate a low risk of
nerve damage in the presence of radiographic indica-
tions of a relationship between the LTM and the canal.
The negative predictive value (NPV) is the probability
of not damaging the nerve when these radiographic
signs are absent; and vary between 97 and 99% (3,13,
14). These figures indicate a minimum risk of nerve
damage in the absence of radiographic signs. However,
in the study by Blaeser et al. (7) the PPV was higher
and the NPV lower, since the criteria used (8 cases with
nerve damage and 17 controls) produced an artificially
high prevalence of nerve damage (16%).

Orthopantomography and computed tomography
Studies have been published (4,5,8,9,11,12,16) that eva-
luate the relationship between the LTM and the canal
both on the OPG and in the CT. In the CT, the absence of

Radiographic signs associated with inferior alveolar nerve damage

cortical bone of the alveolar canal implies contact with
the root of the LTM (11) and has been related with ra-
diographic signs in the OPG, such as narrowing, diver-
sion and interruption in the white line of the canal and
darkening of the root (Table 2) (4, 5, 11, 12). Nakagawa
et al. (11) observed that interruption in the white line of
the canal in the OPG was related with the absence of
cortical bone in the CT; obtaining a sensitivity of 0.64
(of 56 cases with absence of cortical bone, interruption
in the white line of the canal was observed in 36), and
a specificity of 0.65, (of the 17 cases with cortical pres-
ent in the CT, interruption in the white line of the canal
was not observed in the OPG in 11). The PPV (the prob-
ability that cortical bone is absent when the white line
of the cortical is interrupted on the canal) was 0.86, and
the NPV was 0.35. These results indicate that interrup-
tion in the white line of the canal in the OPG was related
with absence of cortical bone in the CT.

Exposure of the nerve during extraction of the LTM has
been related with an increased risk of nerve damage.
The absence of cortical bone in the CT is a radiographic
sign that predisposes this exposure (5, 12, 15). Tanta-
napornkul et al. (15) when operating on 142 LTM, had
27 cases of nerve exposure. In the OPG, interruption in
the white line of the canal was the radiographic sign that
best predicted nerve exposure. Absence of cortical bone
was shown in the CT in 25 of the 27 cases of nerve expo-
sure. On comparing the sensitivity and specificity of the
CT against OPG, figures of 93% and 77% were obtained
for the CT, and 70% and 63% for the OPG, respectively,
indicating that CT was significantly better than OPG in
predicting nerve exposure during extraction of LTM.

Conclusions

OPG is a good method for preoperative evaluation of sur-
gical LTM extraction. The absence of radiographic signs
associated with a relationship between the LTM and the
canal indicates a minimum risk of nerve damage. On the
other hand, exposure or damage to the nerve following

Table 2. Relationship between LTM and alveolar canal on OPG and CT.

Radiographic signs on OPG related with absence
N° N° CT: N° of cases with of IAC cortical bone on CT
Author Year . absense of cortical Canal LTM root
Patients | LTM .
in IAC Interrup- N . .
tion Diversion | Narrowing | Darkening
Monaco et al. (4) 2004 44 73 50 + - + +
Nakawaga et al. (11) | 2007 65 73 56 +
Nakamori et al. (12) | 2008 443 119 48 - + + +
Jhamb et al. (5) 2009 29 31 9 + - + +

IAC: Inferior alveolar canal

... Not evaluated

+ Statistically significant (p<0.05)
Not statistically significant (p>0.05)
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extraction of LTM has been related with the absence of
cortical bone of the canal in CT. CT is recommended
when radiographic signs appear in the OPG that show
a direct anatomical relationship between the LTM and
the canal. However, none of the published studies dem-
onstrate that the preoperative use of CT significantly re-
duces nerve damage during surgery of LTM.
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