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Introduction: Cemento-enamel junction (CEJ) is the site where enamel, covers the anatomical
crown and the cementum which covers the clinical root at cervical region of the tooth. The CEJ
has increased susceptibility to radicular caries and non-carious lesions. It has become an area
of interest due to its participation in restorative procedures and exposed area in periodontal
disease. CEJ serves as an important reference point for diagnosing the severity of gingival/
periodontal conditions.
Objective: To observe the types of cemento-enamel junction in permanent dentition of a
selected Nepali sample.
Materials & Method: A cross-sectional comparative study was conducted in sixty maxillary
and mandibular permanent teeth from patients of both sexes. Longitudinal ground sections were
prepared to study the morphological inter-relationship between cementum and enamel. Each
specimen was viewed under a light microscope. Sample teeth were sectioned buccolingually and
grounded to a uniform thickness of 250 μm manually.
Result: Among, total 60 sample; 25(41.7%) showed edge-to-edge cementum and enamel
relation, 20(33.3%) had cementum overlapping enamel, and 12(20%) showed gap junction,
while 3(5%) sample showed enamel over cementum relation. In the maxilla, edge-to-edge
relation was more common whereas cementum-overlapping-enamel was common in mandible.
Chi-square test revealed no statistically significant differences in the frequency of the type of
CEJ based on gender and dental arches(p>0.05).
Conclusion: Although no significant statistical differences were observed based on gender and
arches, there were considerable morphological variations in CEJ based on tooth type. Hence,
dentists are advised to be cautious when performing dental procedures involving the CEJ.
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INTRODUCTION
Cemento-enamel junction (CEJ) is an area of the union
of the cementum and enamel at the cervical region of the
tooth.1 During odontogenesis, the enamel organ plays
an important role in root development after the enamel
and dentin formation has reached the future cemento-

CEJ of permanent teeth is covered by the gingival tissue
which after the third decade of life is located at the gingival
sulcus. This occurs to compensate for the continuous
passive eruption of teeth.3 The exposure of the previously
hidden structure may lead to dentinal hypersensitivity upon
having hot/cold, sweet/salty foods. The CEJ has increased

enamel junction; by forming Hertwig’s Epithelial Root

susceptibility to radicular caries and non-carious lesions.4 It

Sheath (HERS). The epithelial root sheath loses its

has become an area of interest due to its participation in the

structural continuity and promotes cementum deposition

restorative procedures, exposed area in periodontal disease,

on the newly formed dentin. After this fragmentation,

during the aging process which causes exposure of the CEJ.

it also participates in cementogenesis and formation of

Cemento-enamel junction serves as an important reference

the periodontal ligament. Due to the rapid sequence of

point for diagnosing the severity of gingival/periodontal

proliferation and destruction of HERS, the CEJ cannot be

conditions.5 Analysis of the anatomy of the cemento-

seen as a continuous layer on the surface of the developing

enamel junction helps to explain pathological processes

root.2

that occur in this region, as well as for the identification
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of the biological phenomena involved in the initiation of

Freshly extracted permanent teeth from individuals were

6

collected from the Department of Oral and Maxillofacial

pathological processes, such as external cervical resorption.
Very

few

prevalence

studies

of

cemento-enamel

relationships in the context of Nepal have been conducted.
Hence, the study aims to evaluate various morphological
variation in the CEJ in sampled Nepali population.

MATERIALS AND METHOD

Surgery. The extracted teeth were thoroughly cleaned with
sterile water and were preserved in 10% formalin solution
immediately after extractions till the ground sections
were prepared. For making ground section, hand grinding
method was used.8,9
All the teeth were sectioned longitudinally in the

A cross-sectional study was conducted on permanent teeth

buccolingual plane as close as possible to the central axis of

in Kantipur Dental College (KDC), Teaching Hospital and

the tooth using a carborundum disc under constant water

Research Center. Ethical approval was obtained from the

spray. They were thinned to 250 μm thick ground section

Institutional Review Committee of KDC.

by using Arkansas stone (Figure 1). The thin sections

The sample size was calculated using the following formula:
Sample Size (n) =

Z2p(1-p)
2

e

were observed under a light microscope after mounting.
The mounted samples were observed under Labomed, iVu
3100 compound light microscope at a magnification of
X40.

Prevalence of cause of extraction of teeth (p)= 17.447,

The teeth were categorized based on gender, arch type

Z= 1.96 at 95% of Confidence Interval; Margin of error

(maxillary and mandibular), and teeth type (incisors or

(e)= 10%

anteriors, premolars, and molars).

N=55

The various relationship of cemento-enamel junction was

Considering 10% non-response rate, total sample size =

classified into:6 Cementum overlapping enamel (COE)– I,

55+10% of 55=60

Cementum and enamel edge to edge (Butt) – II, Cement
and enamel fail to meet (gap) – III, and Enamel overlapping

Human permanent teeth with the intact cervical area and

cementum (EOC) – IV (Figure 2).

without any restorations, extracted for orthodontic or
prosthetic reasons, caries (unaffecting the cervical region)

The obtained data were tabulated in MS Office 2013

were included in this study. Teeth with developmental

Excel spreadsheet (Microsoft Corp., Redmond, WA) and

anomalies, cervical caries, restorations, abrasion/ erosion,

subjected to statistical analysis using Statistical Package

resorption on cervical region, exposure of CEJ due to

for Social Sciences version 21.0 (SPSS Inc., Chicago, IL,

periodontal disease, or gingival recession were excluded

USA). The variation of CEJ was compared based on gender

from this study.

and arches using the Chi-square test.

Figure 1: a) Micromotor, Carborundum disc and
Arkansas stone used for sectioning and thinning
of teeth b) Confirmation of the thickness of a thin
section of teeth

COE (Type I)

Butt (Type II)

Gap (Type III) EOC (Type IV)

Figure 2: Types of CEJ
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Figure 3: Types of CEJ based on Teeth type
Table 1: Prevalence of types of CEJ

RESULT

Types of CEJ

n=60

%

Cementum overlapping enamel (COE)

20

33.33

population was 43.40±14.97 years. The CEJ presented

Edge to edge (Butt)

25

41.66

with four different relationships as shown in the Table 1.

Gap junction

12

20

The distribution of CEJ based on teeth type is shown

Enamel overlapping cementum (EOC)

3

5

A total of 60 permanent teeth (30 maxillary, 30
mandibular) were observed, the mean age of the sample

in Figure 3. No statistically significant correlation was
found among the various CEJ types with gender and arch
(p>0.05), (Table 2).
Table 2: Comparison of different parameters using the Chi-square test
Parameter

Features

Sample size

COE

Butt

Gap

EOC

Maxilla

30

9

16

4

1

Mandible

30

11

9

8

2

Male

30

13

11

6

0

Female

30

7

14

6

3

Arch

p-value (sig. 0.05)
0.281

Gender

0.160

DISCUSSION

The cementum overlapping enamel was the second most

Cemento-enamel junction is a static landmark that can
serve as a reference site to assess periodontal destruction.10
Choquet (1899)11 determined the types and prevalence of
CEJ through optical microscopy which showed four types
of tissue interrelations: enamel overlapped by cementum;
enamel, cementum edge-to-edge; a gap between enamel and

prevalent type of junction (33.33%). The deposition of
heterogenous hard tissues can be explained by the process
of odontogenesis. This occurs when the enamel epithelium
degenerates at its cervical termination, permitting the
connective tissue of the dental sac to come in direct
contact with the enamel surface. Thus the connective

cementum; and enamel overlapping cementum.6 In about

tissue cells differentiate into cementoblast that deposit a

60% to 65% of cases, cementum was found to overlap the

layer of cementum.16

enamel. In about 30%, an edge-to-edge, and 5% to 10%, the

External resorption was seen when the exposed dentin

cementum and enamel fail to meet resulting gap junction.12

was associated with the presence of bacteria.17 The

In the present study, the edge to edge was found to be most

exposure of dentin alone cannot be a sole cause for the

prevalent (41.66%). This was in accordance with the study

resorption process as the organic components are within

by Thakur K et al, Rora et al, Asteker et al. It was also

a well-organized mineralized tissue.18 The presence of

observed that this type was prevalent in females in our

non-union of the enamel and cementum makes the tooth

study.

more susceptible to the action of the oral environment

13
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that may lead to penetration of noxious agent within the

morphological diversity in the same tooth as well as teeth

dentinal tubules inducing an inflammation. Other harmful

type. Hence, Neuvald and Consolaro6 suggested to use

possibilities are increased dentinal sensitivity secondary to

junction to be called a dentin-cemento-enamel junction.

19

the bleaching procedure. The failure of the disintegration
of HERS results in the inability of the connective tissue
to bond with the dentin leading to an exposed area on the
surface.20 One hypothesis suggests that the loss of control
of the timing of apoptosis would lead to a delay in the
disintegration of HERS during initial root formation. If
the HERS persist, there is a lack of cementum deposition
along the dentinal surface apical to the enamel resulting
in the gap relationship. Another hypothesis suggests
heterogeneous tissue induction during the process of

These different types of CEJ have clinical significance in
the presence of disease (e.g., gingivitis, recession of gingiva
with exposure of CEJ, loss of attachment of supporting
periodontal fibers in periodontitis); cervical sensitivity,
caries, and erosion; and placement of the margins of dental
restorations.23 Hence, CEJ is a significant landmark for
probing the level of the attachment of fibers to the tooth
in the presence of periodontal disease.23

CONCLUSION

6

mineralization.

It has been observed that CEJ shows discrepancies

The fourth type of CEJ (enamel overlapping the

depending on the teeth type. This area is frequently

cementum) was observed using optical microscopy. We

involved in the various restorative and periodontal

found that it was least (5%), which was similar to other

treatments. Hence, clinicians are advised to undertake

previous studies.6,8,14,21 From the embryological point of

suitable measures when operating in the neck of the teeth.

view the fourth type of CEJ, enamel over cementum could

Otherwise, the violation of the morphology may increase

not be explained as cementogenesis is initiated only after

the susceptibility to radicular caries and various non-

the enamel has been formed completely. Muller and van

carious pathologies.

6

22

Wyk, 1991

demonstrated it to be caused by an optical

illusion that arose due to the thickness of ground sections.

ACKNOWLEGMENT

However, it has also been observed in deciduous dentition

We would like to thank Mr. Krishna Dhital (Department

21

when observed under scanning electron microscopy.

of Oral Pathology) and Mr. Koshraj Dahal (Department of

Hence, the presence of the fourth type is debatable.

Prosthodontics) for technical support.

Considering the tooth type and arch type, variation in the

CONFLICT OF INTEREST

CEJ was observed within them. There was more prevalence
of COE type in the, premolars had increased gap junction,
and edge to edge relationship was prevalent among the
molars. Ansari et al8 observed the cementum overlapping

This study had been presented as poster by the authors
in 1st Annual Conference of Nepal Association for Dental
Research on 14th December, 2019, Kathmandu.

enamel type to be prevalent in the posteriors and also
in both the arches. The CEJ was found to have greater

J KDC

REFERENCES
1.

Glossary of Periodontal Terms - AAP Connect [Internet]. [cited 2019 Oct 29]. Available from: https://members.perio.org/libraries/glossary?ssopc=1

2.

G S Kumar. Orban’s oral histology & Embryology.14th ed. India:Elsevier Publication,2015. p. 30–1.

3.

Albandar JM, Brunelle JA, Kingman A. Destructive Periodontal Disease in Adults 30 Years of Age and Older in the United States, 1988-1994.
JPeriodontol.1999;70(1):13–29.

4.

Aw TC, Lepe X, Johnson GH, Mancl L. Characteristics of noncarious cervical lesions. J Am Dent Assoc. 2002;133(6):725–33.

5.

Esberard R, Esberard RR, Esberard RM, Consolaro A, Pameijer CH. Effect of bleaching on the cemento-enamel junction. Am J Dent.
2007;20(4):245–9.

6.

Neuvald L, Consolaro A. Cementoenamel Junction: Microscopic Analysis and External Cervical Resorption. J Endod. 2000;26(9):503–8.

7.

Bikash D, Bishnu SP, Rajani S. To Find Out the Causes of Extraction of Teeth in the Patients Coming to the Department of Oral and Maxillofacial
Surgery at Kantipur Dental College Teaching Hospital and Research Center from January 2014 to December 2018. Am J Biomed Sci & Res.
2019;2(2):1–5.

8.

Ansari AS, Sheikh AT, Ahmed I, Abbas Zaidi SJ. Morphological analysis of cementoenamel junction types in premolars and molars of a sample of
pakistani population. J Ayub Med Coll Abbottabad. 2019;31(2):221–5.

9.

Singh A, Gorea RK, Singla U. Few tips for making ground sections of teeth for research purpose. J Punjab Acad Forensic Med Toxicol. 2006;6:11-3.

Vol. 2 No.1 Issue 2, Jan-Jun 2021

27

28

10.

Hug HU, Van ’t Hof MA, Spanauf AJ, Renggli HH. Validity of Clinical Assessments Related to the Cemento-enamel Junction. J Dent Res.
1983;62(7):825–9.

11.

Choquet, J. Note sur les rapports anatomiques existant chez l’homme entre l’émail et le cément. L’Odontologie. 1899;8:115–25.

12.

Newman MG, Takei H, Klokkevold PR, Carranza FA. Carranza’s Clinical Periodontology. 12th ed. Canada: Elsevier Health Sciences; 2015.p. 29.

13.

Thakur K, Bhat N, Bharadwaj N, Bansal S. Microscopic Analysis of The Variations of The Cemento-Enamel Junction in Himachali Population.
International Journal of Health and Clinical Research. 2019;2(4):1–4.

14.

Roa I, del Sol M, Cuevas J. Morphology of the Cement-Enamel Junction (CEJ), Clinical Correlations. Int J Morphol. 2013;31(3):894-8.

15.

Astekar M, Kaur P, Dhakar N, Singh J. Comparison of hard tissue interrelationships at the cervical region of teeth based on tooth type and gender
difference. J Forensic Dent Sci. 2014;6(2):86–91.

16.

G S Kumar. Orban’s oral histology & Embryology.14th ed. India:Elsevier Publication, 2015. p.127.

17.

Cvek M, Lindvall AM. External root resorption following bleaching of pulpless teeth with oxygen peroxide. Endod Dent Traumatol. 1985;1(2):56–
60.

18.

Butler WT, D’Souza RN, Bronckers AL, Happonen RP, Somerman MJ. Recent investigations on dentin specific proteins. Proc Finn Dent Soc.
1992;88 Suppl 1:369–76.

19.

Dahl JE, Pallesen U. Tooth bleaching--a critical review of the biological aspects. Crit Rev Oral Biol Med. 2003;14(4):292–304.

20.

Mjor IA and Fejerskov O. Human Oral Embryology and Histology. Copenhagen : Munksgaard; 1986.

21.

Ceppi E, Dall’Oca S, Rimondini L, Pilloni A, Polimeni A. Cementoenamel junction of deciduous teeth: SEM-morphology. Eur J Paediatr Dent.
2006;7(3):131–4.

22.

Muller CJ, van Wyk CW. The amelo-cemental junction. J Dent Assoc S Afr. 1984;39(12):799–803.

23.

Ash MM, Nelson SJ. In: Development and eruption of teeth In: Ash MM, Nelson SJ, editors Wheeler’s Dental Anatomy, Physiology, and
Occlusion. 10th ed. St. Louis: Saunders; 2015. p. 32–3.

Journal of Kantipur Dental College

