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Abstract Introduction: Knowledge of alveolar loop of inferior alveolar canal is important to prevent

any post operative complications after mandibular surgery or any prosthesis placement in
mandible para symphysis region. The aim of this study was to visualize anterior loop in Jaipur
(Rajasthan) population comparing digital orthopantomogram (OPG) radiographs and cone
beam computed tomography (CBCT) and the objective was to evaluate the frequency of
anterior loop between OPG and CBCT, frequency in different age groups, genders and
unilateral and bilateral presence in the mandible.
Material and Methods: The study was done in the Department of Oral and maxillofacial
surgery of Jaipur Dental College. A total of 100 panoramic and 100 CBCT radiographs were
examined. Anterior loop was examined in all 200 radiographs. The collected data were
subsequently processed and analyzed using SPSS statistical package version 20.
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Results: CBCT is more reliable as compared to OPG. Anterior loop was most commonly
seen in younger age group. As the age advanced visibility of anterior loop was reduced.
Bilateral presence was most common.
Conclusion: In the present study, a total of 400 sites were examined on radiographs. Out of
115 male subjects, anterior loop was visible in 64 subjects and out of 85 female subjects,
anterior loop was visible in 39 subjects only. A significant value is observed in bilateral
presence and decrease in loop frequency with age. With advancement in modern diagnostic
tools, it has become an essential part for the clinician to incorporate modern technologies and
provide better treatment options to the patient as well as for the clinician to prevent iatrogenic

injuries.

Keywords: Anterior loop, Cone Beam Computed Tomography, Inferior Alveolar Canal,

Mandible, Panoramic Radiograph.

INTRODUCTION

Oral and maxillofacial region of an individual is one
of the most complex anatomical structures of whole
body.*

Mandible when compared to maxilla is more compact
and dense bone. In mandible, mandibular nerve enters
through mandibular foramen in mandible. The
mandibular foramen is present on the ascending
mandibular ramus. As it passes through mandibular
canal it is called inferior alveolar nerve (IAN).

It runs downward and forward, generally below the
apices of the molar till first and second premolar.
Inferior alveolar neurovascular bundle leaves the
canal via mental foramen where it splits into two
branches, incisive and mental nerve branch. The
section of the nerve in front of the mental foramen
and just before its ramification to the incisive nerve
is called the anterior loop (AL) of IAN.?

In Sicher’s Oral Anatomy, the anterior loop is
described as ‘the mental canal which rises from the
mandibular canal and runs outward, upward and
backward to open at the mental foramen.3

The considerable variation in the course, the shape,
the curve and the direction of the nerve as well as
the terminal segment of IAN complicates the
regional anatomy. The anterior loop cannot be seen
clinically, but can be detected in radiographs which
includes dental panoramic or orthopantomogram
(OPG), cone beam computed tomography (CBCT)
or magnetic resonance imaging (MRI).*

The precise knowledge of mental foramen,
mandibular foramen, inferior alveolar canal,
mandibular neurovascular bundle is of utmost
importance for desired outcome of different types of
mandibular surgery, implant or any prosthesis
placement in mandible region.®
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Any surgery in para symphysis region without
proper knowledge of anterior loop in that region
may cause iatrogenic damage which may result in
neurosensory disturbances in the area of lower lip
and chin.®

Radiographs are the diagnostic tool which provide
precise information about the visibility of anterior
loop and presence of it as well. Some studies have
been done from a few dental institutes in India to
evaluate different anatomical variants of anterior
loop of inferior alveolar nerve.®

However, with the Indian population being
heterogenous with a diverse gene pool, different
geographic locations may sometimes show slight
anatomical variations. Hence, this study is planned
and to be conducted with an aim to visualize anterior
loop radiographically in Jaipur, Rajasthan which has
a population of about 4.2 million people.

AIMS & OBJECTIVES

The aim of this study is to visualize anterior loop in
Jaipur (Rajasthan) population on digital panoramic
radiographs and cone beam computed tomography
and the objective is to evaluate the frequency of
anterior loop between CBCT and Panoramic
radiograph, in different age groups, genders and
unilateral and bilateral presence in the mandible.
MATERIALS AND METHOD

Patients visiting the Outpatient Department of Oral
and Maxillofacial Surgery of Jaipur Dental College
from 2020 to 2023 will be considered for the study.
These individuals were subjected to CBCT and
Panoramic radiograph examination for reasons such
as presurgical implant planning and third molar
impactions.

National Research Denticon, Vol-12 Issue No. 2, Apr. - Jun. 2023



400 mandibular sites from 200 images (100 Exclusive Criteria —

Panoramic and 100 CBCT images) of 200 patients 1. Presence of systemic diseases.

were obtained with demographic details. 2. Pregnancy/ Lactating patients.

Panoramic radiographs were obtained from Kodak 3. Patients undergoing radiotherapy.

8000C (Model OPX105) Digital Panoramic and 4. Presence of implants or mental artifacts in

Cephalometric System using standard exposure
parameters (Tube Potential — 73 kV, Tube current
— 12 mA, Total filtration-2.5 mm, Time- 13.9 sec)

foramen region.
5. Edentulous patients.

as recommended by the manufacturer. Parameters
CBCT radiographs were obtained from 1. Frequency of anterior loop in Panoramic
Carestream CS8200 3D machine using Field of and CBCT.
view (FOV: 12x5cm), Voxel size: 150. Operating 2. Visibility of anterior loop according to
parameters were at 4.00 mA, 90 kV and exposure age group
time set at 20.0 seconds. Age Group categories (16-25, 26-35,
All radiographs were made and evaluated in the 36-45, 46-55, 56-65)
same manner. e Present
InclusiV(_e Criteria— o Absent

1. Patients from the age group of 16 and 65 3. Number of subjects with anterior loops

years. according to sex

2. No pathology that could affect the position of e Male
the mandibular canal and mental foramen. e Female

3. No evidence of any trauma or surgery that 4. Age — Gender Distribution
could affect the position of the mandibular 5. Visualization of anterior loop

canal and mental foramen.

4. Adequate quality of images.

5. Patients who are predominant residents of
Jaipur.

6. Dentulous patients.

e Only on Right side

e Only on Left side

e Present on Both sides
e Absent

Figure 1: Visibility of anterior loop in Panoramic Radiograph.
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Figure 2: Anterior loop in CBCT showing three linear measurements with 3D reconstruction.

STATISTICAL ANALYSIS (SPSS PACKAGE Version 20.0)

Table 1: Chi-square test for frequency of anterior loop in Panoramic and CBCT

Frequency Present Absent Row total
CBCT 68 (51.50) [5.29] 32 (48.50) [5.61] 100
OPG 35 (51.50) [5.29] 65 (48.50) [5.61] 100

Column Totals

103

97

200 (Grand Total)

The chi-square statistic is 21.7996. The p-value is < .00001. The result is significant at p < .05.

Table 2: Chi square test for number of subjects with anterior loops according to sex

Gender Total Present Absent Row totals
Male 115(115.00) [0.00] 64 (59.22) [0.38] | 51 (55.78) [0.14] 230
Female 85 (85.00) [0.00] 39 (43.78) [0.52] | 46 (41.22) [0.55] 170

Column Totals

200

103 97

400 (Grand Total)

The chi-square statistic is 1.8677. The p-value is .393034. The result is not significant at p < .05.

Table 3: Chi square test on Visibility of anterior loop according to age group

Age Group Present Absent Row Totals
16-25 18(22.14) [0.78] 25 (20.86) [0.82] 43
26-35 40 (32.44) [1.76] 23 (30.56) [1.87] 63
36-45 20 (21.63) [0.12] 22 (20.37) [0.13] 42
46-55 14 (14.94) [0.06] 15 (14.06) [0.06] 29
56-65 11 (11.84) [0.06] 12 (11.16) [0.06] 23
Column Totals 103 97 200 (Grand Total)

The chi-square statistic is 5.7252. The p-value is .220633. The result is not significant at p < .05.
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Table 4: Chi square test for Visualization of anterior loop according to site

Site Present Absent Row Totals
Right Unilateral 7 (49.70) [36.68] 96(53.30) [34.20] 103
Left Unilateral 3(49.70) [43.88] 100 (53.30) [40.91] 103
Present bilaterally 93 (49.70) [37.73] 10 (53.30) [35.18] 103
Absent bilaterally 90 (43.91) [48.39] 1 (47.09) [45.11] 91
Column Totals 193 207 400 (Grand Total)

The chi-square statistic is 322.0844. The p-value is < 0.00001. The result is significant at p < .05.

Chart 1: Age-Gender distribution

Age-Gender Wise Distribution
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RESULTS DISCUSSION

200 radiographs were evaluated, out of which 100
were panoramic radiograph and 100 CBCT images.
A total of 400 hemimandible sites were examined for
the presence of anterior loop of inferior alveolar
nerve at the mental foramen. We found that anterior
loop was visible in 51.5% of studied population.
Frequency of anterior loop was more significant in
CBCT radiograph as compared to Panoramic
radiographs (Table 1).

Out of the 115 males and 85 females, Male to Female
ratio was not significant (Table 2).

Breakdown of subjects into various age groups
shows maximum number of subjects is in age group
26-35 (40 subjects) followed by 36-45 (20 subjects),
16-25 (18 subjects), 46-55 (14 subjects) and
minimum number of subjects is in 56-65 group (11
subjects) as presented in (Table 3).

According to site, presence of anterior loop on
bilaterally sites were most common (Table 4) and
Chart table 1 shows the age gender distribution with
higher frequency in age group 26-35 which shows
decreasing frequency of anterior loop with increase
in age.

Anterior loop is an important anatomical landmark in
mandible region which is often overlooked because
of negligence or due to poor visualization of anterior
loop or lack of knowledge about anterior loop among
various radiologist and surgeons.

However, of late with the advent and increase in
popularity of dental endo-osseous implants, this
structure has generated interest among clinicians. To
avoid any inadvertent damage to anterior loop which
may lead to neurosensory disturbances, a 5 mm
distance to most distal fixture from anterior loop has
been proposed by Suneetha et al (2021) in the south
Indian population of Guntur, Andhra pradesh.?
Dentate subjects only were included in this study
because it has been observed in studies conducted by
Kuzmanovic et al that due to poor bone quality in
edentulous patients, visibility of anterior loop is
extremely difficult.

Also, as the age advances in edentulous patients,
resorption of alveolar ridge in edentulous patients
may progress to such an extent that mental canal is
also resorbed and mental neurovascular bundle is
exposed.?
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Similar study conducted in 2003 by Kuzmanovic et
al. on 22 cadavers, the prevalence in OPG was (27%)
and the length was ranged between (0.5-3 mm) while
in dissected cadaver was present in (35%) and length
measurements was (0.4- 3.31) mm. Jacobs et al. in
2004 used OPG only to evaluate the prevalence of
anterior loop and the result was 11%.The prevalence
was higher and this is due to high accuracy of CBCT
(3D) compared to OPG (2D).224

Lower percentage of anterior loop was noticed with
radiographical studies using OPG such as (Kaya ,
2008 and Ngeow, 2009) 28% and 40.2%
respectively. This due to small sample size and low
accuracy of 2D (OPG) compared to the present
methods using CBCT and large sample size.?>?’
Uchida et al. in 2009 performed another study to
compare the accuracy of CBCT with that of direct
surgical exposure of cadavers and concluded that
CBCT was more reliable, and recorded a mean
length of 2.2 mm and diameter was 1.9 +1.7 mm.?®
Similar to other studies that has been reported in
literature, this study also shows that detection of
anterior loop has proven to be more superior in cone
beam computed tomography as compared to

panoramic radiographs and there is no definite
significant values in comparison with gender and
sex. However more prevalence of anterior loop in
age group of 26-35 has been observed in this study
which shows more co-relation with the study done
by Alok et al in Darbhanga population study in Bihar
with prevalence in 20-29 age group as compared to
41-60 age group observed in Suneetha et al in the
south Indian population. 2228

CONCLUSION

With drastic progression in dental sciences, it has
become paramount for a good clinician to utilize
modern technologies to keep ahead in modern times.
This study also shows that there can be slight
variations in prevalence of AL in different age
groups according to geographic regions. However
more studies need to be done with larger study
groups to make a definitive conclusion.

Hence, in any procedure and more specifically
relating to dental implants involving the mental
foramen area, an ideal radiographic evaluation with
Cone beam computed tomography to identify and
assess the nerve should be mandatory to prevent
unwanted neurosensory complications.

BIBLIOGRAPHY

1. Siddiqui Z, Rai S, Ranjan V. Efficacy and evaluation
of cone beam computed tomography in determining
the prevalence and length of anterior loop of inferior
alveolar nerve in North Indian population. J Indian
Acad Oral Med Radiol 2018;30:32-7.

2. Arzouman MJ, Otis L, Kipnis V, Levidine D.
Observations of the anterior loop of the inferior
alveolar canal. Int J Oral Maxillofac Implants
1993;8:295-300.

3. Apostolakis D, Brown JE. The anterior loop of the
inferior alveolar nerve: Prevalence, measurement of
its length and a recommendation for interforaminal
implant installation based on cone beam CT imaging.
Clin Oral Implants Res 2011;23:1022-30.

4. Arzouman MJ, Otis L, Kipnis V, Levine D.
Observation of the anterior loop of the inferior
alveolar canal. Int J Oral Maxillofac Implants
1993;8:295-300.

5. Xian Liang , Jacobs R, Hassan B, Li L, Pauwels R,
Corpas L, et al. A comparative evaluation of cone
beam computed tomography (CBCT) and multi-slice
CT (MSCT) Part I. On subjective image quality. Eur
J Radiol 2010; 75: 265-9.

36

6. Xiao Li, Jin ZK, Zhao H, Yang K, Duan JM, Wang
WJ. The prevalence, length and position of the
anterior loop of the inferior alveolar nerve in
Chinese, assessed by spiral computed tomography.
Surg Radiol Anat 2013; 35: 823-30.

7.  Wismeijer D, Van Waas, Vermeeren, Kalk. Patients’
perception of sensory disturbances of the mental
nerve before and after implant surgery: a prospective
study of 110 patients. Bri of Oral and Maxillofac
Surg(1997) 35, 254-259

8. Wei Cheong Ngeow, Dionysius DD, Ishak H,
Nambiar P. A radiographic study on the visualization
of the anterior loop in dentate subjects of different
age groups. J Oral Sci 2009; 51: 231-7.

9. Westermark A, Bystedt H, Von Konow L. Inferior
alveolar nerve function after sagittal split osteotomy
of the mandible: correlation with degree of
intraoperative nerve encounter and other variables in
496 operations. Bri J of oral and Maxillofac surg
1998, 36: 429-433.

10. Sakhdari, Hafezi, Esmaili. Prevalence of the inferior
alveolar nerve’s anterior loop and mandibular
incisive canal by use of Cone Beam Computed

National Research Denticon, Vol-12 Issue No. 2, Apr. - Jun. 2023



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tomography (CBCT) in an Iranian population. J Res
Dentomaxillofac Sci.2016;1(3):14-21.

Santini A and Alayan |I. A comparative
anthropometric study of the position of the mental
foramen in three populations. British Dental Journal
2012;212:E.

Suomalainen A, Kiljunen T, Kaser Y, Peltola J,
Kortesniemi M. Dosimetry and image quality of four
dental cone beam computed tomography scanners
compared with multislice computed tomography
scanners. Dentomaxillofac Radiol 2009; 38: 367-78.
Sun-Kyoung Yu, Seog Kim, Shin Gu Kang, Jae
Hyuk Kim, Kyeong Ok Lim, Seong-lk Hwang,
Heung -Joong Kim. Morphological assessment of the
anterior loop of the mandibular canal in Koreans.
Anat Cell Biol 2015;48:75-8.

Sithiporn Agthong, Thanasilp Huanmanop, and Vilai
Chentanez.  Anatomical  Variations of the
Supraorbital, Infraorbital, and Mental Foramina
Related to Gender and Side. J Oral Maxillofac Surg
2005,63:800-804.

Renton. Prevention of latrogenic Inferior Alveolar
Nerve Injuries in Relation to Dental Procedures. J of
oral and maxillofac Surg.2010;37:350-363.

Richard Bartling, Katherine Freeman, and Richard
A. Kraut. The Incidence of Altered Sensation of the
Mental Nerve After Mandibular Implant Placement.
J Oral Maxillofac Surg 1999 57: 1408-1410.

Ofer Mardinger , Chaushu G, Arensburg B, Taicher
S, Kaffe I. Anterior loop of the mental canal: an

anatomical-radiologic ~ study.  Implant  Dent.
2000;9(2):120-5.
Nikos Makris, Harry Stamatakis, Kostas

Syriopoulos, Kostas Tsiklakis, Paul F van der Stelt.
Evaluation of the visibility and the course of the
mandibular incisive canal and the lingual foramen
using cone-beam computed tomography. Clin. Oral
Impl. Res. 21, 2010; 766-771.

Mohammed Jasim Al-Jubooril, Chua Miao Hua,
Kuo Yuet Yuen. The importance of the mental
foramen location detection by using different
radiographic technique: Mini review. International
Journal of Medical Imaging. 2014 Vol. 2, No. 3, pp.
63-68.

Munetaka Naitoh M, Hiraiwa Y, Aimiya H, Gotoh K,
Ariji E. Accessory mental foramen assessment using
cone-beam computed tomography. Oral Surg Oral

21.

22.

23.

24,

25.

26.

27.

28.

37

Med Oral Pathol
Feb;107(2):289-94.
Lipa Bodner, Jacob Bar-Ziv and Jand Eli
Reichenthal. Trigeminal Neuropathy: Improved
Imaging With a Dental Computed Tomography
Software Program. J Oral Maxillofac Surg. 1998
56:545-548.

Assessment of Anterior Loop of Inferior Alveolar
Nerve. A Cone Beam — Computed Tomography
Study. J.S Suneetha, Y.Samatha, A.R Kiran, N.P Rao
Naik, B.N Kumar, G.Anoop. Department of Oral
Medicine and Radiology, SIBAR Institute of Dental
Sciences, Guntur, Andhra Pradesh, India.
Kuzmanovic DV, Payne AG, Kieser JA, Dias GJ.
Anterior loop of the mental nerve: a morpholic and
radiographic study. Clin Oral Implants Res
2003;14:464- 471.

Jacobs R, Mraiwa N, Van Steenberghe D, Sanderink
G, Quirynen M. Appearance of the mandibular
incisive canal on panoramic radiographs. Surg
Radiol Anat 2004;26:329-333.

Ngeow WC, Dionysius DD, Ishak H, Nambiar P. A
radiographic study on the visualization of the anterior
loop in dentate subjects of different age groups. J
Oral Sci 2009;51:231-237.

Yuki Uchida , Noguchi N, Goto M, Yamashita Y,
Hanihara T, Takamori H, et al. Measurement of
anterior loop length for the mandibular canal and
diameter of the mandibular incisive canal to avoid
nerve damage when installing endosseous implants
in the interforaminal region: a second attempt
introducing cone beam computed tomography. JOral
Maxillofac Surg 2009; 67: 744-50.

Kaya Y,Sencimen M, Sahin S, Okcu KM, Dogan N,
Bahcecitapar M.  Retrospective  radiographic
evaluation of the anterior loop of the mental nerve:
Comparison between panoramic radiography and

Oral Radiol Endod. 2009

spiral computerized tomography. Int J Oral
Maxillofac Implants 2008; 23:919-25.
Abhijeet Alok, Shivani Singh, Preeti Tomar

Bhattacharya, Mallika Kishore, Kumar Piyush,
Anjani Kumar Shukla. A radiographic study on the
visualization of the anterior loop in darbhanga
population - an original research. International
Journal of Contemporary Medical Research
2019;6(5):E11-E14

National Research Denticon, Vol-12 Issue No. 2, Apr. - Jun. 2023



