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Abstract

Background: The routine oral and maxillofacial procedure involving the surgical removal of impacted
mandibular third molars comes with inherent risks to nearby anatomical structures. Proximity of mandibular
third molar roots to the inferior alveolar nerve (IAN) poses a significant risk for injury, prompting the need
for reliable assessment methods. Radiographic indicators, particularly those observed on intraoral periapical
radiographs (IOPARs), offer a dependable means to evaluate proximity.

Objectives: This study seeks to examine the closeness between the mandibular canal and the roots of
mandibular third molars using IOPARs and to assess the incidence of postoperative neurosensory disorders.

Methods: A cohort of 100 subjects aged 18 to 25, presenting for partially erupted/ impacted mandibular third
molar removal, underwent IOPAR examinations. Data analysis employed IBM SPSS Statistics for Windows,
Version 12 (Released 2004; IBM Corp., Armonk, New York, United States), calculating frequencies,
percentages, means, standard deviations, and ranges. Radiographic signs of proximity were evaluated, and a
standardized surgical procedure was performed under local anesthesia. Postoperative neurosensory
disorders were assessed using various methods.

Results: Of the evaluated subjects, darkening of the root (52%) was the most prevalent radiographic sign,
followed by interruption of the white line of the canal (20%). The prevalence of radiographic signs varied,
with none of the patients experiencing narrowing of the root. Postsurgical paraesthesia assessment revealed
no nerve sensitivity alterations in any patient.

Conclusion: Preoperative radiographic examination is imperative for determining the relationship between
mandibular third molar roots and the inferior alveolar canal, aiding in preventing IAN damage during
extraction. Contrary to radiographic signs, there was no observed association between impacted mandibular
third molar radiographic signs and the occurrence of postoperative neurosensory disorders.

Categories: Dentistry, Oral Medicine, Radiology
Keywords: mandibular canal, inferior alveolar nerve, inferior alveolar canal, mandibular third molar, neurosensory
disorders

Introduction

The routine oral and maxillofacial procedure involving the surgical removal of impacted mandibular third
molars comes with inherent risks to nearby anatomical structures [1]. The most common risk factor for
injury is the juxtaposition of the roots of the mandibular third molar to the inferior alveolar nerve (IAN)

[2]. There are specific signs of proximity observed on an intraoral periapical radiograph (IOPAR) which is a
dependable method for estimating the proximity of the impacted mandibular third molar and the mandibular
canal (MC) [3]. Rood and Shehab formatted seven radiographic indicators of a close relationship between the
mandibular third molar roots and the inferior alveolar canal (IAC) [4]. In this study, IOPARs were employed to
evaluate the relationship between the MC and the roots of the mandibular third molar, as well as to assess
the occurrence of neurosensory disorders postoperatively.

Materials And Methods

This study included 100 participants aged between 18 and 25 years from the Southern part of India, who
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were attending the Department of Oral Medicine and Radiology (A. J. Institute of Medical Sciences and
Research Centre, Mangalore, India), for an IOPAR referred by the Department of Oral and Maxillofacial
Surgery for partially erupted/ impacted mandibular third molar removal.

Inclusion criteria

The study included individuals meeting the criteria of having a partially erupted/impacted mandibular third
molar with the presence of the mandibular second molar and a good-quality radiograph.

Exclusion criteria

The study excluded radiographs where the IAC was not identified. Individuals with root displacement
resulting from pathological conditions (such as cysts or tumors) and with systemic illnesses and pregnant
participants were excluded.

Data analysis

The data was analyzed using IBM SPSS Statistics for Windows, Version 12 (Released 2004; IBM Corp.,
Armonk, New York, United States). For categorical variables such as gender and prevalence of radiographic
signs, frequency and percentage were calculated, while mean, standard deviation, and range were calculated
for quantitative variables such as age. A bar chart was used to display the prevalence of radiographic signs of
proximity in the patients with impacted third molars using IOPARs.

Preoperative clinical and radiographic examination

Patients with partially erupted/impacted mandibular third molar referred by the Department of Oral
Maxillofacial Surgery were subjected to IOPARs after preliminary clinical examination and were taken into
the study. Informed written consent was taken from the patient and the procedure was explained to the
patient. The subjects were instructed to don a lead apron and sit in a conventional dental chair, ensuring
that the sagittal plane was perpendicular and the occlusal plane parallel to the floor. Utilizing the bisecting
angle technique, a single intraoral periapical Kodak E-speed film was captured. Patients were briefed on the
procedure and instructed to maintain stability during the exposure. The film was placed in snap a ray holder
with all the exposure parameters set (70kvp, 7mA, and 0.7 sec), and the exposure was made. All preoperative
radiographs were examined for the presence of the seven radiological signs: darkening of the root (DR),
deflection of the root, narrowing of the root (NR), the dark and bifid apex of the root (DBR), interruption of
the white line of the canal (IWL), diversion of the canal (DC), and narrowing of the canal (NC) (Figure ).

A. Darkening of root B. Deflection of root C. Dark and Bifid apex of root

D. Interruption of white line E. Diversion of the canal F. Narrowing of the canal
of the canal

FIGURE 1: Intraoral periapical radiographs showing radiographic signs
of proximity

Only 40 subjects showed radiographic signs of proximity and were considered for the study. The surgical
procedure adhered to standardized protocols and was conducted within the Department of Oral and
Maxillofacial Surgery under local anesthesia, employing suitable instruments and stringent infection control
measures. Subsequent to surgery, patients were monitored for the development of postoperative
neurosensory disorders. Assessments were conducted on the first day postoperatively and during a follow-
up appointment 7 to 10 days later, utilizing tools such as cotton wool, a blunt probe, and a pinprick to
evaluate sensation.
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Results

In the present study, the maximum age of patients was 25, and the minimum was 19 years. The mean age of
the patients was 22.5 years (SD 1.57) and 57.5% were female (Table 7).

Variable

Age (years)

Mean (SD)

Minimum - Maximum
Gender

Male

Female

TABLE 1: Demographic characteristics of patients.

N (%)

22.5 (1.57)

19-25

17 (42.5)

23 (57.5)

IOPARs were evaluated for the radiographic signs of proximity, in which DR was seen in maximum followed

by IWL, NC, DC, DFR, and DBR. NR was absent in the evaluated subjects (Table 2).

Radiographic Signs of Proximity
Darkening of root

Deflection of root

Narrowing of the root

Dark and bifid apex of the root
Interruption of the white line of the canal
Diversion of the canal

Narrowing of the canal

Total

TABLE 2: Percentage of radiographic signs of proximity.

Number

21

40

Percentage
52%

7%

0

3%

20%

8%

10%

100%

The prevalence of radiographic signs of proximity in the patients with impacted third molars was evaluated
using IOPARs. The highest prevalence was DR (n=21, 52%) followed by IWL (n=8, 20%), NC (n=4, 10%), DC
(n=3, 8%), deflection of the root (n=7, 7%), and DBR (n=1, 3%). None of the patients had a NR (0%) (Figure 2).
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FIGURE 2: Prevalence of radiographic signs.

Upon analyzing the outcomes of the techniques employed to assess postsurgical paresthesia, it was noted
that none of the patients exhibited any alterations in nerve sensitivity. These findings can be juxtaposed
with the information provided in Table 5 of the published data.

Author Country Injury to IAN (%)
Goldberg et al. [5] USA 0.6

Middlehurst et al. [6] UK 0

Obiechina [7] Nigeria 0.82

Absi and Shepherd [8] UK 0.91

Berge and Boe [9] Norway 0.49

Bell [10] UK 0

Benediktsdottir et al. [11] Iceland 0.52

Costa et al. [12] Brazil 0

Present study India 0

TABLE 3: Prospective studies about the incidence <1 % of neurosensory injury to IAN after
surgical removal of mandibular third molars.

IAN: Inferior alveolar nerve

Discussion

Surgical extraction of mandibular third molars is the most common minor surgical procedure carried out in
dental practice [5]. Few complications may be encountered during the postoperative period. One of them is
postsurgical sensory impairment [6]. The iatrogenic origin of neurosensory dysfunction is a distressing
sequel to the surgical removal of impacted mandibular third molars, which is frequently overlooked [13]. The
risk of injuring the inferior alveolar neurovascular bundle is increased when the anatomic relation between
the root tip and mandibular canal is not exactly determined. Hence determining the position of the
mandibular canal in relation to the root tip of impacted mandibular third molars is of utmost importance
[14]. Thus, accurate knowledge of the position of the impacted teeth may contribute to the feasibility of the
surgical approach as well as determining the prognosis of impaction [15].

The preoperative radiographic evaluation has been considered as having potential capacity to predict
possible injuries to the IAN during a surgical procedure [12]. Many authors have suggested radiographic
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signs, prior to surgical removal of mandibular third molars that are in close relationship with IAN [3,10,12].

In the current study, DR was noticed in 52% of the cases, followed by IWL seen in 20 % of the cases. NC was
seen in 10 % of the cases followed by DC with 8 % prevalence, DR with 7 % prevalence, and DBR was seen
only in 3 % of the cases. A study conducted by Sinha et al. (2015) showed DR in 48 % of the cases which had a
high prevalence followed by IWL in 32 % of the cases which correlated with the result of our study [16].

Sedaghatfar et al. identified a statistically noteworthy correlation between four radiographic signs: DR, NR,
IWL, and DC, with the risk of intraoperative IAC exposure [17].

According to Howe and Poyton's findings, a genuine correlation with the IAN exists in 93% of third molars
displaying radiographic root darkening [18]. Additionally, Bell demonstrated that the risk of IAN exposure
during the removal of third molars increased to 11% when the white line of the canal was interrupted and to
52% when there was radiographic darkening of the roots [10]. However, in this study, none of the cases
showed any exposure to IAN.

Apart from the proximity of roots of mandibular third molars to the IAN, surgeons' experience, patients' age,
tissue manipulation, and postsurgical edema can also be reasons for IAN injury [17].

Alternative treatment modalities like coronectomy or intentional partial odontotomy of third molars have
been shown to reduce the risk of an IAN deficit when the third molar root is in close proximity to the IAN
[19,20]. Using advanced imaging techniques, preoperative prediction of neurovascular bundle exposure is
extremely useful for warning patients of the potential risk of postoperative dysesthesia and obtaining
informed consent [21].

Conclusions

A prerequisite for preoperative radiographic assessment is essential to ascertain the correlation between the
roots of the mandibular third molar and the IAC, facilitating the prevention of IAN damage during the
extraction of the mandibular third molar.

Based on these current findings, we conclude that there is no association between radiographic signs of
impacted mandibular third molars with mandibular canal proximity and post-operative neurosensory
disorders occurrence. Utilizing CBCT imaging can serve as an effective means to assess the three-
dimensional anatomical proximity between the mandibular third molar and the IAC, thereby preventing
potential damage to the IAN during the extraction of the mandibular third molar in patients.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Sameer Kumar, Silpa Madhuri, Vijayendranath Nayak,
Karthik Kannaiyan, Melwin Mathew, Htoo htoo kyaw Soe, Manasa Anand Meundi, Saptarshi Bhowal, Preethy
mary Donald

Drafting of the manuscript: Sameer Kumar, Silpa Madhuri, Vijayendranath Nayak, Karthik Kannaiyan,
Melwin Mathew, Htoo htoo kyaw Soe, Manasa Anand Meundi, Preethy mary Donald

Critical review of the manuscript for important intellectual content: Sameer Kumar, Silpa Madhuri,
Vijayendranath Nayak, Karthik Kannaiyan, Melwin Mathew, Manasa Anand Meundi, Saptarshi Bhowal,
Preethy mary Donald

Supervision: Sameer Kumar, Silpa Madhuri, Vijayendranath Nayak, Karthik Kannaiyan, Melwin Mathew,
Htoo htoo kyaw Soe, Manasa Anand Meundi, Saptarshi Bhowal, Preethy mary Donald

Concept and design: Vijayendranath Nayak, Htoo htoo kyaw Soe

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
Committee of A. J. Institute of Medical Sciences and Research Centre issued approval AJEC/REV/D/21/2015-
16. Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have

2023 Nayak et al. Cureus 15(12): €51085. DOI 10.7759/cureus.51085 50of 6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Neugebauer J, Shirani R, Mischkowski RA, Ritter L, Scheer M, Keeve E, Zoller JE: Comparison of cone-beam
volumetric imaging and combined plain radiographs for localization of the mandibular canal before removal
of impacted lower third molars. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2008, 105:633-42;
discussion 643. 10.1016/j.tripleo.2007.08.041

Akcicek G, Uysal S, Avcu N, Kansu O: Comparison of different imaging technique for the evaluation of
proximity between molars and the mandibular canal. Clin Dent Res. 2012, 36:2-7.

Palma-Carri6 C, Garcia-Mira B, Larrazabal-Mordn C, Penarrocha-Diago M: Radiographic signs associated
with inferior alveolar nerve damage following lower third molar extraction. Med Oral Patol Oral Cir Bucal.
2010, 15:886-90. 10.4317/medoral.15.e886

Rood JP, Shehab BA: The radiological prediction of inferior alveolar nerve injury during third molar surgery .
Br ] Oral Maxillofac Surg. 1990, 28:20-5. 10.1016/0266-4356(90)90005-6

Goldberg MH, Nemarich AN, Marco WP 2nd: Complications after mandibular third molar surgery: a
statistical analysis of 500 consecutive procedures in private practice. ] Am Dent Assoc. 1985, 111:277-9.
10.14219/jada.archive.1985.0098

Middlehurst R], Barker GR, Rood JP: Postoperative morbidity with mandibular third molar surgery: a
comparison of two techniques. ] Oral Maxillofac Surg. 1988, 46:474-5. 10.1016/0278-2391(88)90415-6
Obiechina AE: Paresthesia after mandibular third molar extractions in Nigerians . Odontostomatol Trop.
1990, 13:113-4.

Absi EG, Shepherd JP: A comparison of morbidity following the removal of lower third molars by the lingual
split and surgical bur methods. Int | Oral Maxillofac Surg. 1993, 22:149-53. 10.1016/s0901-5027(05)80240-1
Berge TI, Bge OE: Predictor evaluation of postoperative morbidity after surgical removal of mandibular third
molars. Acta Odontol Scand. 1994, 52:162-9. 10.3109/00016359409027591

Bell GW: Use of dental panoramic tomographs to predict the relation between mandibular third molar teeth
and the inferior alveolar nerve: radiological and surgical findings, and clinical outcome. Br J Oral Maxillofac
Surg. 2004, 42:21-7. 10.1016/50266-4356(03)00186-4

Benediktsdottir IS, Wenzel A, Petersen JK, Hintze H: Mandibular third molar removal: risk indicators for
extended operation time, postoperative pain, and complications. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2004, 97:438-46. 10.1016/j.tripleo.2003.10.018

Costa FW, Fontenele EH, Bezerra TP, Ribeiro TR, Carneiro BG, Soares EC: Correlation between radiographic
signs of third molar proximity with inferior alveolar nerve and postoperative occurrence of neurosensory
disorders: a prospective, double-blind study. Acta Cir Bras. 2013, 28:221-7. 10.1590/s0102-
86502013000300011

Khan I, Halli R, Gadre P, Gadre KS: Correlation of panoramic radiographs and spiral CT scan in the
preoperative assessment of intimacy of the inferior alveolar canal to impacted mandibular third molars. |
Craniofac Surg. 2011, 22:566-70. 10.1097/SCS.0b013e3182077ac4

Novak PD: Dorland’s Illustrated Medical Dictionary . Saunders, Philadelphia; 2004.

Nagpal A, Pai KM, Setty S, Sharma G: Localization of impacted maxillary canines using panoramic
radiography. J Oral Sci. 2009, 51:37-45. 10.2334/josnusd.51.37

Sinha P, Pai A: Assessment of proximity of impacted mandibular third molar roots to mandibular canal
using intra oral periapical radiography and cone-beam computerized tomography: a comparative study. Int
Dent Med | Adv Res. 2015, 1:1-5.

Sedaghatfar M, August MA, Dodson TB: Panoramic radiographic findings as predictors of inferior alveolar
nerve exposure following third molar extraction. | Oral Maxillofac Surg. 2005, 63:3-7.
10.1016/j.joms.2004.05.217

Howe G, Poyton HG: Prevention of damage to the inferior dental nerve during the extraction of mandibular
third molars. Br Dent J. 1960, 109:355-63.

Pogrel MA, Lee JS, Muff DF: Coronectomy: a technique to protect the inferior alveolar nerve. | Oral
Maxillofac Surg. 2004, 62:1447-52. 10.1016/j.joms.2004.08.003

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 ] Oral Maxillofac Surg. 2005, 43:7-12. 10.1016/j.bjoms.2004.09.002

Monaco G, Montevecchi M, Bonetti GA, Gatto MR, Checchi L: Reliability of panoramic radiography in
evaluating the topographic relationship between the mandibular canal and impacted third molars. ] Am
Dent Assoc. 2004, 135:312-8. 10.14219/jada.archive.2004.0179

2023 Nayak et al. Cureus 15(12): €51085. DOI 10.7759/cureus.51085

6 0of 6


https://dx.doi.org/10.1016/j.tripleo.2007.08.041
https://dx.doi.org/10.1016/j.tripleo.2007.08.041
https://api.semanticscholar.org/CorpusID:38118157
https://dx.doi.org/10.4317/medoral.15.e886
https://dx.doi.org/10.4317/medoral.15.e886
https://dx.doi.org/10.1016/0266-4356(90)90005-6
https://dx.doi.org/10.1016/0266-4356(90)90005-6
https://dx.doi.org/10.14219/jada.archive.1985.0098
https://dx.doi.org/10.14219/jada.archive.1985.0098
https://dx.doi.org/10.1016/0278-2391(88)90415-6
https://dx.doi.org/10.1016/0278-2391(88)90415-6
https://pubmed.ncbi.nlm.nih.gov/2075151/
https://dx.doi.org/10.1016/s0901-5027(05)80240-1
https://dx.doi.org/10.1016/s0901-5027(05)80240-1
https://dx.doi.org/10.3109/00016359409027591
https://dx.doi.org/10.3109/00016359409027591
https://dx.doi.org/10.1016/s0266-4356(03)00186-4
https://dx.doi.org/10.1016/s0266-4356(03)00186-4
https://dx.doi.org/10.1016/j.tripleo.2003.10.018
https://dx.doi.org/10.1016/j.tripleo.2003.10.018
https://dx.doi.org/10.1590/s0102-86502013000300011
https://dx.doi.org/10.1590/s0102-86502013000300011
https://dx.doi.org/10.1097/SCS.0b013e3182077ac4
https://dx.doi.org/10.1097/SCS.0b013e3182077ac4
https://books.google.co.in/books?id=nHKj1FyrSW4C&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://dx.doi.org/10.2334/josnusd.51.37
https://dx.doi.org/10.2334/josnusd.51.37
http://api.semanticscholar.org/CorpusID:2798417
https://dx.doi.org/10.1016/j.joms.2004.05.217
https://dx.doi.org/10.1016/j.joms.2004.05.217
https://cir.nii.ac.jp/crid/1573387451067303680
https://dx.doi.org/10.1016/j.joms.2004.08.003
https://dx.doi.org/10.1016/j.joms.2004.08.003
https://dx.doi.org/10.1016/j.bjoms.2004.09.002
https://dx.doi.org/10.1016/j.bjoms.2004.09.002
https://dx.doi.org/10.14219/jada.archive.2004.0179
https://dx.doi.org/10.14219/jada.archive.2004.0179

	Association of Radiographic Signs in Determining the Proximity of Mandibular Third Molar Roots to the Mandibular Canal and Postoperative Occurrence of Neurosensory Disorders: A Cohort Study
	Abstract
	Introduction
	Materials And Methods
	Inclusion criteria
	Exclusion criteria
	Data analysis
	Preoperative clinical and radiographic examination
	FIGURE 1: Intraoral periapical radiographs showing radiographic signs of proximity


	Results
	TABLE 1: Demographic characteristics of patients.
	TABLE 2: Percentage of radiographic signs of proximity.
	FIGURE 2: Prevalence of radiographic signs.
	TABLE 3: Prospective studies about the incidence <1 % of neurosensory injury to IAN after surgical removal of mandibular third molars.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


