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Abstract 

Objective: To define the prevalence of dehiscence and fenestration and classify them in terms of the 
localization of fenestrations in a random sampled group of children and adolescent patients using cone-
beam computed tomography (CBCT). 

Methods:  CBCT performed at the Department of Oral and Maxillofacial Radiology of patients referred 
by the paediatric dentistry clinic were included in this retrospective study. Image evaluations were 
performed by dentomaxillofacial radiologist (AA, asst. prof.), and these images were examined in three 
dimensions of the axial, coronal, and sagittal planes. Intraexaminer agreement for the evaluations were 
found acceptable. The presence/absence of dehiscence and/or fenestration, fenestration’s classification 
type, and localization of defects were recorded. Moreover, the presence/absence of periapical lesion in 
related root with dehiscence and fenestration was noted. For statistical analysis, The Chi-Square test, 
Fisher Freeman Halton Test, and Yates' Continuity of Correction were used. 

Results: 3061 roots in 1801 teeth of 120 cases were analyzed. The mean age was 9.97±2.22 years. 
Dehiscence was detected in 261(8.5%) roots of 161(8.9%) teeth, and fenestration was detected 63(2%) 
roots of 36(2%) teeth. The most common fenestration type was Type I, followed by Type II and IV. 
Dehiscence was observed more frequently in primary teeth than permanent teeth, and the difference 
was statistically significant (p:0.000). Dehiscence and fenestration incidence in maxillary teeth was 
significantly higher than in the mandibular teeth (pdehiscence:0.000, pfenestration:0.004). Apical lesions were 
observed more in primary teeth than permanent teeth for both defects. 

Conclusion: This study concludes that alveolar dehiscence and fenestrations are more common in 
primary teeth than permanent teeth. Moreover, these defects were detected more for the teeth in the 

maxilla. Concerning endodontic and 
orthodontic therapies in maxilla, use of CBCT 
is useful in determining the region's 
anatomical structure accurately in suspected 
cases of child and adolescent patients. 
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Introduction 

Diagnosis of alveolar bone defects 

is crucial for dental practitioners 

due to the fact that the teeth 

sockets are formed and supported 

by the alveolar bone. Shape of the 

defects as well as the position is 

not predictable and specific to the 

corresponding region [1, 2]. The 
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alveolar bone structure should be 

correctly assessed for accurate 

diagnosis and appropriate 

treatment which affects positive 

prognosis[1, 3]. 

Destruction of the alveolar bone, 

caused by gingival inflammation 

spreading to the bone, is the 

leading cause of periodontal 

disease unless treated properly [4, 

5]. This process is exacerbated by 

anatomical defects in the cortical 

bone layer that covers the root 

surfaces [6, 7]. The terms 

fenestration and dehiscence 

according to the Glossary of 

Endodontic Terms are described as 

follows [8]:   

“fenestration - a window-

like opening or defect in the 

alveolar plate of bone 

frequently exposing a 

portion of the root; usually 

located on the facial aspect 

of the alveolar process 

 dehiscence - a narrow, 

vertical defect in the 

alveolar plate of bone over 

a root extending from the 

crestal area apically; 

usually located on the facial 

aspect of the alveolar 

process.”  

Fenestration and dehiscence have 

been observed with various 

reasons such as:  

i. Endodontic and 

periapical disease 

ii. Trauma 

iii. Bruxism 

iv. Tooth movement 

v. Thin cortical bone 

vi. The tooth/jaw ratio 

vii. Position of the teeth 

viii. Orthodontic problems 

such as rapid maxillary 

expansion (RME), 

orofacial clefts, occlusal 

forces, posterior 

crossbite [2, 3, 5–7, 9–

12].  

Although some patients 

experienced a variety of clinical 

signs and symptoms of 

fenestration (i.e. persistent pain, 

discomfort, abscess, and other 

complex symptoms) [2], others 

who presented root fenestration 

did not suffer from any detectable 

symptoms or discomfort [13]. The 

outcome of root canal treatment 

may be affected by preoperative 

factors such as periapical lesions 

and periodontal bone defects [14, 

15]. When patient suffers from 

persistent periapical inflammatory 

symptoms following endodontic 

treatment, fenestration should be 

kept in mind as a potentially 

missing diagnosis [16]. Moreover, 

dental arch expansion and 

orthodontic movements of teeth 

which may cause teeth to move out 

of the alveolar bone socket leading 

to dehiscence and fenestration, 

may be observed primarily in child 

and adolescent patients. It was 

indicated that RME may cause 

fenestration and/or dehiscence in 

the buccal side of the maxillary 

teeth [17]. Therefore, detailed 

imaging is essential to detect 

problems related to alveolar 

morphology as it can vary the 

course of the orthodontic 

treatment process [3, 10–12, 17–

21].  

Considering the fact that alveolar 

bone dehiscence is covered with 

soft tissues; it is invisible to the 

naked eye and is often difficult to 

observe clinically. Radiographic 

assessment is recommended to aid 

clinical examination for relatively 

more dependable findings [1, 4, 9, 

22–25]. The dehiscence, which 

occurs on the buccal or lingual side, 

cannot be observed in routine 

radiographic diagnosis due to the 

overlapping images of the 

surrounding alveolar bone. 

Therefore, 3D imaging techniques 

such as cone-beam computed 

tomography (CBCT) are preferable 

to 2D to acquire a better view of 

surrounding tissues  and overcome 

the issues of superimposition and 

magnification [9, 17, 19–24, 26]. 

However, non-essential CBCT use is 

not recommended for certain 

patients, in particular children and 

adolescents, due to the high 
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radiation exposure [27]. On the 

other hand, intraoral radiographs 

have a sensitivity of 63–67% in 

detection and classification of 

bone defects, whereas CBCT has a 

reported [6, 22] sensitivity of 80–

100%. 

Dehiscence and fenestration were 

observed to have a close 

relationship with endodontic 

and/or orthodontic problems and 

their treatments, as previously 

mentioned. Therefore, the 

motivation of this research had 

been the anticipation of 

observation of these defects in 

child and adolescence patients, as 

well as adults. Previous research in 

dental literature has 

predominantly focused on factors 

affecting the occurrence of 

dehiscence and fenestration in 

permanent teeth, and to our 

knowledge no study has been 

published evaluating the 

prevalence of dehiscence and 

fenestration in primary teeth. The 

aim of this study was to 

investigate prevalence of 

dehiscence and fenestration in 

children and adolescence, and to 

classify according to the 

localization employing CBCT. The 

study hypothesis was that 

dehiscence and fenestration 

prevalence was different in 

primary teeth than permanent 

teeth.  

Methods 

Study sample  

Ethical approval was obtained from 

the ethics committee of XXXX 

University, Clinical Research Ethics 

Committee, No: XXXXX. The 

written informed consent forms 

signed by the parent of the patient 

as a routine procedure before 

dental examinations or 

interventions. Sample size was 

calculated using the following 

assumptions; alpha significance 

level= 0.05, study power= 80%, 

anticipated 

dehiscence/fenestration 

prevalence= 10 % based on a 

previous study [6] and prevalence 

of study group= 20 %. The 

minimum required sample size was 

calculated to be 85 cases. CBCT 

images of patients who applied for 

dental care in the paediatric clinic 

referred to the Department of Oral 

and Maxillofacial Radiology due to 

CBCT image requirement for 

various reasons were evaluated in 

this retrospective study. The 3D 

CBCT images were extracted 

randomly from the archives of the 

Department of Oral and 

Maxillofacial Radiology. No CBCT 

was requested from patients for 

this study. The patients' 

demographic data (age, gender, 

health (systemic disease) status) 

were recorded. 

Inclusion criteria 

In this study setup, three main 

inclusion criteria were identified to 

determine the study sample, listed 

as follows: 

i. Child and adolescent 

patients with CBCT 

image. 

ii. Complete development 

of the roots in primary 

and permanent teeth, 

observed in CBCT 

images.  

iii. CBCT images with clear 

visibility of the entire 

root and surrounding 

alveolar bone. 

Exclusion criteria  

Four main exclusion criteria were 

identified while determining the 

study group, listed as follows: 

i. Children with 

malocclusions and/or 

orthodontic treatment 

history 

ii. Children with systemic 

disease, syndromes or 

congenital anomalies 

iii. Presence of maxillofacial 

fracture or trauma history 

iv. CBCT images with obvious 

pathology (cyst or tumour). 

Among the overall identified group 
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of 162 patients, the CBCT images of 

children who had orthodontic 

treatment history (2 patients), 

systemic disease (5 patients), 

congenital anomalies (2 patients), 

obvious pathology (29 patients), 

trauma history (4 patients) were 

excluded from the analysis in the 

study. A total of 120 CBCT images 

fulfilled the above-listed inclusion 

criteria, and were included in the 

study. All primary and permanent 

teeth in mandibula and maxilla 

couldn’t be evaluated for each 

case, because of limited field view 

based on the reason of image 

request. Therefore, 578 primary 

and 1223 permanent teeth were 

examined in total.  

CBCT acquisition and evaluation 

This retrospective study was 

carried out using the CBCTs taken 

during the period between July 

2011- July 2020. Image evaluations 

were performed by the same 

examiner (AA, asst. prof., 

dentomaxillofacial radiologist, with 

eighteen years of experience) 

experienced in CBCT scans, and 

these images were examined in 

three dimensions of the axial, 

coronal, and sagittal planes. For 

determining the intraexaminer 

reliability associated with CBCT 

evaluations, 15 CBCT images were 

selected randomly, and these 

corresponding evaluations were 

repeated two weeks after the first 

evaluations carried out by the 

same examiner. Kappa statistics 

were used to determine 

intraexaminer agreement for the 

two sets of evaluations and found 

to be higher than 0.90, indicating 

that all evaluations' reliability was 

acceptable. 

Scans were obtained using CBCT 

(iCAT®, Model 17–19, Imaging 

Sciences International, Hatfield, 

PA) with a single 360° rotation and 

a voxel size of 0.3 mm with 

following settings: 

i. X-ray emission time 

was 3.5 seconds 

ii. Exposures were 

made with 5.0 mA, 

120 kV and an 

exposure time of 

four seconds 

iii. The axial slice 

thickness was 0.3 

mm 

The images were transformed into 

data using Invivo 5 Ver. 5.2 

Anatomage (San Jose, California, 

USA) to diagnose the presence of 

dehiscence and fenestration. 

Each root of erupted primary and 

permanent teeth was evaluated in 

axial and cross-sectional slices at 

the buccal and lingual surfaces. An 

alveolar defect was identified 

when there was no cortical bone 

around the root in at least three 

sequential views. When the 

alveolar bone height was more 

than 2 mm. from the 

cementoenamel junction, it was 

classified as dehiscence. In addition 

to this, if the defect did not involve 

the alveolar crest, the case was 

classified as fenestration [2, 3, 6, 

22]. Based on the classification by 

Pan et al. [9], fenestrations were 

classified into the following six 

types (Fig.1):  
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Figure 1. Fenestrations based on the classification by Pan et al. A-Type I; B-Type II; C-Type III; D-Type IV; E-Type V; F-Type VI. 

“Type I - protrusion of 

the apical 1/3 of the root 

regardless of whether 

the apical foramen or 

anatomical apex is 

involved. 

Type II - protrusion of the 

middle 1/3 of the root.  

Type III - protrusion of 

the coronal 1/3 of the 

root but excluding the 

alveolar margin. 

Type IV - protrusion of 

the apical and middle 

parts of the root 

regardless of whether 

the apical foramen or 

apical apex is involved 

but excluding the 

coronal 1/3 of the root. 

Type V- protrusion of the 

middle and coronal part 

of the root without the 

involvement of the 

alveolar margin but 

excluding the apical 1/3 

of the root.  

Type VI - protrusion of 

the whole root but 

excluding the alveolar 

margin.” 

Retrospective data acquisition 

Patients were identified by a 

patient protocol number and 

case number generated from 

database records, to protect 

confidentiality. The case 

number, age (at the time of the 
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CBCT was taken), gender, health 

status, tooth number, number 

of roots for each tooth, 

presence/absence of a 

dehiscence (Fig. 2) or 

fenestration (Fig 3.), 

fenestration’s classification 

type, and localizations of 

defects were recorded in a 

spreadsheet. Moreover, the 

presence/absence of periapical 

lesion in related root with 

dehiscence and fenestration 

was noted. All data was 

evaluated by one independent 

examiner (MB).  

Figure 2. Presence of a dehiscence.                                      Figure 3.   Presence of fenestration - Type I.                                  

Statistical analysis 

Raw patient data extracted from 

the hospital database was 

structured using Microsoft Excel 

(Microsoft Corporation, Redmond, 

WA, USA) for further analysis. IBM 

SPSS Statistics 22 for statistical 

analysis (IBM Corporation, 

Armonk, NY, USA) was used for 

statistical analysis. The descriptive 

statistics (mean, standard 

deviation, frequency) were 

recorded. The Chi-Square test, 

Fisher Freeman Halton Test, and 

Yates' Continuity of Correction 

were used to compare qualitative 

data. The significance level was set 

as < 0.05. 

Results 

In this study, 3061 roots in 1801 

teeth of 120 cases (64 male and 56 

female) were evaluated. The ages 

of the cases ranged between 6 - 15, 

and the mean age was 9.97 ± 2.22 

years. Overall prevalence of 

dehiscence was 40.8 % whereas 

fenestration was 2.5 %. Dehiscence 

was detected in 261 (8.5 %) roots 

of 161 (8.9 %) teeth, and 

fenestration was detected 63 (2 %) 

roots of 36 (2 %) teeth. The 

presence/absence, and side of 

dehiscence and fenestrations for 

concerning root are laid out in 

Table 1. The dehiscence and 

fenestration were most frequently 

observed in the buccal/labial side 

of the root.  The most common 

fenestration type was Type I 

(63.9 %) (Fig. 3), followed by Type II 

(11.1 %) and IV (11.1 %) (Fig. 4) 

(Table 2). 
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Table 1. Findings related to dehiscence and fenestration: 

  
Dehiscence n (%) Fenestration n (%) 

Defect (teeth; n=1801)    

 
Presence 161(8.9) 36 (2) 

 
Absence 1640 (91.1) 1765 (98) 

Defect side 

(teeth; ndehiscence=161 nfenestration=36) 

   

 
Labial/Buccal 146 (90.7) 32 (88.9) 

 
Palatinal/Lingual 8 (5) 4 (11.1) 

 Labial/Buccal and Palatinal/Lingual 7 (4.3) NA 

Related root 

(teeth; ndehiscence=161 nfenestration=36) 

   

 
Buccal Root 4 (2.5) 6 (16.7) 

Distobuccal Root 3 (1.9) 5 (13.9) 

Mesial Root 3 (1.9) NA 

Mesial Root, Distal Root 6 (3.7) 1 (2.8) 

Mesiobuccal Root 2 (1.2) 4 (11.1) 

Mesiobuccal Root, Distobuccal Root 27 (16.8) 1 (2.8) 

Mesiobuccal Root, Distobuccal Root, Palatinal Root 3 (1.9) NA 

Mesiobuccal Root, Palatinal Root 4 (2.5) NA 

Palatinal Root 5 (3.1) NA 

Single Root 104 (64.6) 19 (52.8) 

NA: Non-applicable  
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       Table 2. Types of fenestration:

 Figure 4. Presence of fenestration - Type IV.

The distribution of dehiscence and 

fenestrations according to the 

primary/permanent tooth, jaw 

and tooth type is demonstrated in 

Table 3. Dehiscence was observed 

more frequently in primary teeth 

(21.5 %) than permanent teeth 

(3 %). The difference of 

dehiscence presence between 

primary and permanent teeth was 

statistically significant. (p:0.000, 

Table 4). Incidence of dehiscence 

in maxillary teeth (10.9 %) was 

higher than mandibular teeth 

(4.6 %) (p:0.000, Table 4). The 

highest rate of dehiscence was 

observed in canine (14.9 %) teeth, 

whereas the lowest rate of 

dehiscence was noticed in the 

second premolar (2.7 %). A 

significant difference for 

dehiscence frequency was found 

between tooth types (p:0.000, 

Table 4).  

Table 3. Frequency of dehiscence / fenestration, based on tooth type: 

Primary/permanent Jaw Tooth Type 
Dehiscence Fenestration 

   
n (%) n (%) 

Permanent Tooth Maxilla Incisor 14 (4.5) 12 (3.8) 
  

Canine 3 (5.2) 0 (0) 
  

First premolar 4 (5) 5 (6.3) 
  

Second premolar 1 (1.6) 2 (3.2) 
  

First molar 2 (1) 0 (0) 
  

Second molar 3 (7.1) 0 (0) 
 

Mandible Incisor 3 (1.7) 0 (0) 
  

Canine 2 (3.9) 0 (0) 
  

First premolar 2 (3.4) 0 (0) 
  

Second premolar 2 (4.1) 0 (0) 

Fenestration types  n % 

Type I  23 63.9 

Type II  4 11.1 

Type III  1 2.8 

Type IV  4 11.1 

Type V  2 5.6 

Type VI  2 5.6 
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First molar 1 (1.1) 0 (0) 

  
Second molar 0 (0) 0 (0) 

Primary tooth Maxilla Incisor 36 (50) 2 (2.8) 
  

Canine 35 (23.5) 2 (1.3) 
  

First molar 21 (17.6) 8 (6.7) 
  

Second molar 16 (11.9) 2 (1.5) 
 

Mandible Incisor 2 (28.6) 0 (0) 
  

Canine 4 (10.8) 2 (5.4) 
  

First molar 5 (19.2) 1 (3.8) 
  

Second molar 5 (14.7) 0 (0) 

Table 4. Tooth and jaw relations with dehiscence and fenestration: 

 
Dehiscence  

n (%) 

p-value Fenestration  

n (%) 

p-value 

Primary/permanent      

 
Permanent teeth 37 (3) 

†0.000 

19 (1.6) 
‡0.074 

 
Primary teeth 124 (21.5) 17 (2.9) 

Jaw      

 
Maxilla 135 (10.9) 

†0.000 

33 (2.7) 
‡0.004 

 
Mandible 26 (4.6) 3 (0.5) 

Tooth type      

 
Incisor 55 (9.6) 

†0.000 

14 (2.4) 

§0.437 

 
Canine 44 (14.9) 4 (1.4) 

 
First premolar 6 (4.3) 5 (3.6) 

 
Second premolar 3 (2.7) 2 (1.8) 

 
First molar 29 (6.6) 9 (2.1) 

 
Second molar 24 (9.8) 2 (0.8) 
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† Chi-square test ‡Yates' Continuity of Correction §Fisher 

Freeman Halton Test 

 

Table 5. Distribution of periapical lesion in teeth with dehiscence and fenestration:

 Dehiscence 

n (%) 

Fenestration 

n (%) 

Total 161 (8.9) 36 (2) 

Periapical lesion 32 (19.8) 2 (5.5) 

Primary teeth 28 (87.5) 2 (100) 

Permanent teeth 4 (12.5) 0 (0) 

Dehiscence of different tooth types 

was demonstrated in Fig. 5. 

Fenestration was observed in 1.6 % 

of permanent teeth and 2.9 % of 

primary teeth, the difference was 

not statistically significant (p>0.05, 

Table 4). Fenestrations were more 

frequent in maxillary teeth (2.7 %) 

than in mandibular teeth (0.5 %). 

Fenestration was not observed in 

any permanent mandibular teeth. 

There was a significant difference 

for fenestration frequency 

between the lower and upper 

teeth (p:0.004, Table 3). The 

highest incidence of fenestration 

was observed in the first premolar 

(3.6 %) teeth, whereas the lowest 

incidence of teeth with 

fenestration was in the second 

molar (0.8 %). There was no 

statistically significant difference 

between fenestration incidence 

according to tooth types (p>0.05, 

Table 4). Table 5 lays out the 

number and frequency of apical 

lesion presence in teeth with seen 

dehiscence and fenestration.  

The periapical lesions were 
observed more frequently in teeth 
with dehiscence 19.8 % than with 
fenestration 5.5 %. Periapical 

lesions were observed more in 
primary teeth than permanent 
teeth for both defects.  
 
Discussion 
In this retrospective study 1801 

teeth were inspected for 

dehiscence and fenestration 

defects in child and adolescent 

Figure 5. Dehiscence of different tooth types. 
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patients. Moreover, fenestration 

classification types were 

evaluated. To our knowledge, no 

previous studies have analyzed the 

prevalence of dehiscence and 

fenestration in primary teeth. 

The limitations of this study are as 

follows:  

i. Thickness of the cortical 

bone may be influenced 

from hormonal and 

functional changes 

which is associated with 

the study group. The 

age range was between 

6 – 15 years, and this 

study group contained 

growing patients.  

ii. All teeth in both jaws 

couldn’t be evaluated 

for each case due to the 

retrospective 

acquisition of CBCT 

records, which included 

limited field view based 

on the reason of image 

request. 

Among the 1801 teeth evaluated, 

(8.9 %) had alveolar dehiscence. 

This result was higher than the 

previous reported dry human skulls 

investigation studies (3.2 % - 

7.1 %), yet was similar to a previous 

CBCT study (8.6 %). The current 

study showed that dehiscence 

(8.9 %) was seen more frequently 

than fenestration (2%), which is in 

line with previous researches [10, 

11, 19, 21]. 90.7% of the 

dehiscence was on the 

buccal/labial side while 5% were on 

the lingual/palatinal side, and 

these findings are consistent with 

previous studies [9, 12, 18, 19]. The 

highest rate of dehiscence was 

seen in single root teeth (64.6%), 

followed by mesiobuccal and 

distobuccal roots (16.8%). On the 

other hand, dehiscence, only 

involving the mesiobuccal root was 

1.2%.  

In the past, fenestration and 

dehiscence in dry human skulls and 

flap surgery on cadaver heads were 

used merely to investigate the 

prevalence. Until the introduction 

of computer tomography (CT), 

visualization of labial/buccal and 

lingual bone plates was not 

possible because of the image 

superimposition associated with 

conventional radiographs [10]. 2D 

radiographic imaging is not 

sufficient to show the alveolar 

bone defects, especially in the 

posterior area. When significant 

buccolingual tooth movement or 

tipping is required during 

orthodontic treatment, it becomes 

necessary to be aware of existing 

bone defects in the alveolar area 

which may make complex the 

orthodontic treatment process 

[28]. CBCT has provided to visualize 

these defects three-dimensionally 

[11]. CT images can now show 

bone dehiscence and fenestration 

utilizing high definition and 

sensitivity.[18] CBCT also yields 

high-definition images of teeth and 

bone at a far lower dosage of 

radiation that was formerly used 

with medical imaging and closer to 

the range of standard dental film 

series [12]. As can be seen in 

various animal experiments, the 

loss of thin bone plates may be 

induced by orthodontic tooth 

movement [17]. Therefore, the 

treatment plan's choice should 

depend on bone morphology and 

the position of the teeth [19, 20]. 

Imaging anatomic details of the 

patients and comprehension of 

tooth movement collateral effects 

allow us to safely realize the 

borders and practice, unlike the 

traditional method of investigating 

the prevalence and morphology of 

fenestration on dry human skulls.  

Visual examination and direct 

measurement made the traditional 

methods using dry human skulls 

are highly accurate and reliable 

despite its disadvantages as dried 

skulls studies offer no clinical 

information. Moreover, this 

method could never be applied to 

clinical endodontic diagnosis. 

However, it must be taken into 

consideration that both in vivo and 

ex vivo studies have indicated that 

CBCT is likely to be a useful and 
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more practical clinical tool than 

digital subtraction radiography or 

CT, for almost all endodontic and 

periodontal periapical applications 

[29]. In this respect, the low doses 

of radiation and superior image 

quality of CBCT compared with 

conventional CT were worthwhile 

in diagnosing dehiscence and 

fenestration defects [30].  

Following the proper root canal 

treatment, teeth are generally 

asymptomatic; the pain symptoms 

are not associated with bone 

defect. However, mechanical and 

chemical irritation caused by 

contact of the periosteum and 

mucosa with foreign material after 

overflowing root canal filling may 

cause temporary or permanent 

pain. In the presence of 

dehiscence, direct contact of the 

canal filling material with the 

mucosa may cause spontaneous 

pain. Apical fenestration may be 

considered an anatomic 

predisposing factor for persistent 

pain following root canal 

treatment which often is 

misdiagnosed [31]. When planning 

for a root canal treatment, a 

careful examination should be 

carried out not only for the root 

but also the tissues around the 

root.  Dehiscence and fenestration 

may cause ongoing pain, 

unsuccessful treatment outcome 

accompanied by periodontal 

problems, especially following 

endodontic treatment. Therefore, 

the possibility of apical 

fenestration should be precisely 

considered with CBCT image when 

necessary. In the current study, 

addition to prevalence of 

dehiscence and fenestration, 

periapical lesions were detected in 

these teeth with dehiscence and 

fenestrations defects, leading to 

pathological changes.  

Dehiscence and fenestration were 

more frequently observed in 

maxillary teeth than in mandibular 

teeth in this research which is in 

line with previous studies [5, 6, 9, 

12, 17, 18]. Although this 

phenomenon has not been 

understood yet, Nimigean et al. [2] 

has hypothesized that potential 

reason for seeing more 

fenestrations in the maxillary arch 

is root tip inclination to the 

labial/buccal for teeth in maxilla. 

The current study strengthens the 

previous findings [6, 7, 9, 12, 18, 

19] reporting far more frequent 

dehiscence and fenestration on the 

labial/buccal side, than on the 

palatal/lingual. 

In a previous study, frequency of 

permanent tooth types with 

dehiscence was found highest in 

maxillary first permanent molars 

and least in mandibular permanent 

molars. The present study 

demonstrated that maxillary 

permanent canine has the highest 

dehiscence frequency, where 

mandibular permanent molars 

have the lowest. Ectopic eruption 

may be considered a potential 

reason for the high observation 

frequency in the upper canine 

tooth. The study group was mostly 

in the mixed dentition stage, and 

ectopic eruption was clearly one of 

the aetiological factors that affects 

bone volume housing the teeth 

[32].  

In the maxilla, frequency of 

permanent tooth types with 

fenestration was higher in 

premolar teeth followed by 

incisors. In addition to this, 

fenestration was not observed in 

any permanent tooth type in 

mandible. Previous researchers [2, 

33] reported different pattern for 

relative fenestration frequency in 

permanent tooth types as follows: 

maxillary first molar, 

maxillary/mandibular canines and 

mandibular lateral incisors. The 

difference is probably due to the 

fact that the above-mentioned 

researches could make an 

assessment including all 

permanent teeth. Considering our 

study group which included 

patients in mixed dentition stage, it 

was not possible to evaluate all 

permanent teeth.  
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There is a tendency to perceive 

fenestration as a rare condition [9] 

and there exists a few case reports, 

[13, 16, 31, 34] among which only 

one related with children. The 

frequency of root fenestrations in 

this study was found low (2 %), and 

type I fenestrations was the 

highest proportion (63.9 %) among 

all types. Type of fenestration 

findings in the current study was in 

line with the Chinese 

subpopulation study [9]. In this 

study, 5.5 % of teeth with 

fenestration had periapical lesions, 

all of which was associated with 

primary teeth. Besides, the 

presence of periapical lesions was 

found to be higher in teeth with 

dehiscence compared to with 

fenestration.  

Alveolar bone loss caused by 

periapical lesions may also be 

related to dehiscence and 

fenestration. During the pre-

treatment period, clinicians are 

generally focused on the clinical 

status of supporting tissues and 

implications on treatment. 

Treatment plan gets complicated 

by the complex modelling of the 

alveolus in a growing patient by 

growth rotations of the skeletal 

structures that affect the direction 

of compensatory eruptive 

movements. 

This study concludes that alveolar 

dehiscence and fenestration 

defects are more common in 

primary teeth than permanent 

teeth. Moreover, the teeth in the 

maxilla were identified as highly 

affected from these defects. 

Concerning endodontic and 

orthodontic therapies in maxilla, 

use of CBCT is useful in determining 

the region's anatomical structure 

accurately in suspected cases of 

child and adolescent patients. 

Persistent pain following root canal 

treatment in children should be 

further investigated for possible 

dehiscence and fenestration 

presence. This study's clinical 

relevance is providing the result of 

high defect prevalence in primary 

teeth, to assist dental professionals 

perceive which teeth are most 

often associated with alveolar 

defects, which may be considered 

on the diagnosis and treatment 

plans. 
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