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ABSTRACT  

Dentoalveolar ankylosis represents the fusion of cement to the alveolar bone with obliteration of the 

periodontal space. 

The aim of the study is to describe the macroscopic and microscopic appearance of dentoalveolar 

ankylosis in order to establish the nature of the connection between the dental roots and the alveolar bone. 

Material and methods: The study was performed on 7 extracted teeth, one monoradicular (canine) and 

six pluriradicular teeth in which at the time of extraction the presence of an alveolar bone fragment attached to 

the root was observed. 

 For macroscopic identification of tooth ankylosis lesions, we used photographs made with Canon 

DSLR 600EOS. Evaluation of dentoalveolar ankylosis lesions was performed by microscopic analysis using the 

Nikon SMZ745T stereomicroscope recommended for both industrial and biomedical applications. 

Results and discussions: Microscopic analysis revealed features of the root surface affected by 

ankylosis, features of the bone tissue attached to the root surface and the nature of the connection between the 

two components of ankylosis. 

Conclusions: The microscopic study established that there are areas where ankylosis is complete with 

the disappearance of periodontal space and areas where ankylosis is incomplete. 

Keywords: dentoalveolar ankylosis, microscopic aspect. 

 

INTRODUCTION 

In a simplistic way, dentoalveolar 

ankylosis represents the fusion of the 

cementum to the alveolar bone with the 

obliteration of the periodontal space. 

Another definition states that ankylosis is a 

disorder of tooth eruption, caused by the 

fusion of the dentine or cementum with the 

alveolar bone and the disappearance of 

periodontal ligaments by replacing them 

with alveolar bone [1, 2, 3]. Histologically, 

tooth ankylosis is defined as the fusion of 

the root surface (cement or dentin) with 

the surrounding alveolar bone [4]. 

Ankylosis could occur before, during or 

after tooth eruption in the oral cavity [5, 

6]. The installation of dentoalveolar 

ankylosis during tooth eruption determines 

locally the insufficient development of the 

alveolar process with the tooth in 

infraposition [7,8]. In addition, 

dentoalveolar ankylosis could produce 

insufficient sagittal development of the 

dental arch, by altering the position of 

neighbouring teeth on the arch by tilting 

them and creating retentive spaces on their 

proximal faces that may favour the 

formation of periodontal defects [3,9]. 

Pithon and Bernandes [3] associated 

dentoalveolar ankylosis with an uneven 

occlusion and vicious habits. According to 

Moataz Alruwaithi et al. [10] there was a 
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high probability of tooth ankylosis 

presence in an alveolar intruded tooth or in 

a replanted tooth, as a consequence of the 

reaction of the surrounding bone or of the 

replacement root resorption. 

There is some confusion in the literature 

between ankylosis and its consequences, 

namely infraocclusion, intrusion, 

incomplete eruption [11], or with external 

root resorption. External root replacement 

resorption represents a physiological 

remodelling of the alveolar bone with 

replacement of the cementum or dentin of 

a dental root [12]. Replacement root 

resorption may accompany dentoalveolar 

ankylosis [4]. 

Dentoalveolar ankylosis was classified as a 

dental disease for the first time in ICD-10 

Version: 2016 [13]. 

According to Hadi [4], establishing the 

diagnosis of dentoalveolar ankylosis is 

difficult when less than 20% of the root 

surface is affected, since the percussion 

sound is not pathognomonic, the tooth has 

a reduced mobility and radiological image 

is inconclusive. Clinically, we encountered 

situations in which teeth with ankylosis 

presented mobility, but the OPG 

radiological examination did not showed a 

dentoalveolar ankylosis. In these cases, the 

diagnosis has been established after 

extraction, when together with the root of 

the respective tooth we have removed a 

fragment from the alveolar bone, attached 

by the root. 

The objective of the study is to describe 

the macroscopic and microscopic aspect of 

the dentoalveolar ankylosis in order to 

establish the nature of the connection 

between the dental roots and the alveolar 

bone. 

MATERIAL AND METHODS 

The study included 7 extracted teeth, of 

which one single root tooth (canine) and 

six multiple rooted teeth (five upper third 

molars and one lower first molar with 

separated roots as a consequence of the 

carious process). The canine was the single 

tooth left on the maxillary arch and it had a 

Ni-Cr cast post and core with a great 

angulation between root and crown, a sign 

that occlusal forces did not occur in the 

long axis of the tooth. During the dentate 

period, the patient was diagnosed with 

dental crowding. From the 6 molars (five 

upper third molars and one lower first 

molar), one upper third molar with the 

largest attached bone fragment was for a 

long period of time an abutment for a long 

bridge with three pontic units (1 premolar 

and two molars). All of these teeth were 

considered unrecoverable due to periapical 

pathological processes. A signed informed 

consent was obtained for all patients, prior 

to dental extractions. For all these teeth, 

the clinical and radiological examination 

did not indicate the presence of 

dentoalveolar ankylosis. The diagnosis 

was made after the dental extractions, 

when the examination of the extracted 

teeth highlighted the alveolar bone 

fragments attached to the dental roots. All 

dental alveolus were sutured. Extracted 

teeth were flushed with water and placed 

in 10% hydrogen peroxide solution for 72 

hours. This method was used to ensure that 

a possible thickening of the periodontal 

ligaments that would have caused the 

alveolar bone fragments to be removed 

along with the tooth, to be identified and 

removed. Subsequent microscopic 

evaluations were done. The positioning of 

the teeth for analysis was done according 

to the protocol followed in other studies 

[14,15]. 

For macroscopic identification of tooth 

ankylosis lesions, we used photographs 

made with Canon DSLR 600EOS. 
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Microscopic examination 

The evaluation of dentoalveolar ankylosis 

lesions was performed by microscopic 

analysis using the Nikon SMZ 745T 

(Nikon, Japan) stereomicroscope 

recommended for both industrial and 

biomedical applications. This device has a 

magnification of 75X and a working 

distance of 115 mm, which allows 

optimum visualization of the ankylosis 

lesions in the studied teeth. Also, the 

Nikon SMZ745T stereomicroscope allows 

the acquisition of 2D and 3D images. The 

acquisition of 2D images is done through 

the optical system and can be stored and 

further processed using NIS-A-AMEAS 

software that allows the processing of the 

acquired image (linear measurements; 

curves of angular lines of surface; static 

data; profiles of the analyzed surfaces, 

etc.). The successive acquisition of 2D 

images and their recomposition to obtain a 

3D image of the samples was done with 

the NIS-A-AEDF software. With the help 

of this program, different areas of interest 

of the analysis sample can be studied in 3D 

images which can be further processed in 

the form of: topographic maps, 3D profile 

of the 2D surface and measurements 

related to these images. The 

stereomicroscope belongs to the 

"COMING" Research Center of the 

Faculty of Mechanics, University of 

Craiova. It has improved technical features 

with Soft NIS-A EDF (Extended Depth of 

Focus Plug-In) and Soft NIS-A AMEAS 

(Auto Measurement Plug-In) that enabled 

us to obtain high quality images needed to 

analyse dentoalveolar ankylosis lesions.  

The study was approved by the Ethical 

Committee of the University of Medicine 

and Pharmacy of Craiova, Romania 

RESULTS 

Direct examination of the 7 ankylosed 

teeth, after being held in 10% hydrogen 

peroxide for 72 hours, revealed that in the 

canine the alveolar bone fragment was 

detached from the root as a consequence of 

the decomposition of the organic 

component of the periodontal ligaments 

(Fig. 1a and b). 

 

Fig. 1. Macroscopic aspects of superior canine immediately after extraction  (a), and after 

tooth  keeping in H2O2 10% for 72 h (b). 

Microscopic examination was done for the 

6 molars for which the bone fragments 

remained attached by the root. 

Microscopic analysis revealed 

particularities of the root surface affected 

by ankylosis, particularities of the bone 

tissue attached to the root surface and the 

nature of the connection between the two 
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components of dental ankylosis. The study 

highlighted the microscopic aspects 

relevant for the lesion of ankylosis, in this 

case microscopic aspects of the upper three 

molar used as abutment and from the 

lower one, with separated roots. 

Macroscopically, after the extraction of the 

upper third molar used as the distal 

abutment for a long bridge, it was 

observed that part of the alveolar bone 

from the apical half of the root was unified 

with the root (Fig. 2a and b).  

 

Fig. 2. Macroscopic aspects of an upper third molar  used as an abutment for a dental bridge, 

with ankylosis (a, b). 

Optical microscopic examination revealed 

areas where the bone fragment was 

perfectly solidified by the tooth and areas 

where the ossification was on a small 

extent of 483.47 μm (Fig. 3 a and b). 

Analysis of the tissues involved in 

dentoalveolar ankylosis showed a 

microscopic aspect of the cement closely 

resembled with that of the alveolar bone. 
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Fig. 3. Microscopic aspects of the anlkylosis area on an upper molar, magnification 30X (a), 

magnification 45X (b). 

Also, microscopic examination of the 

upper third molar showed multiple 

fractures in cement from the surface of the 

root, which may be the consequence of the 

overloading of this tooth during the flexion 

movements of the bridge after the occlusal 

forces over the pontics (Fig. 4.a, b, c, d).  

 

Fig. 4. Microscopic aspects of the fracture lines from the cement surface, magnification 75 x 

(a, b, c, d),  measurements (a), topography (b), horizontal profilometry (c), vertical 

profilometry (d). 

A fracture where root cement was detached exposing dentine, allowed the measure of the 

thickness of the cell cement layer which ranged from 230.34 μm to 345.61 μm (Fig. 5a and 

b).  



89 

 

 

Fig. 5. Fracture with root cement detachment  and dentine exposure, magnification 15X (a), 

magnification 60X (b). 

The size of the interface between cement 

and dentin ranged from 127.97 µm to 

136.50 µm. It is also noted that the surface 

of the root cement was uneven, with 

external cervical resorption with lacunar 

appearance in the cervical third of the 

lesion. The bone fragment attached 

between the two roots of the upper molar 

presented on the outside a thick cortical 

area, crossed by numerous channels for 

blood vessels and nerve threads (Fig. 6 a, 

b).  

 

Fig. 6. Microscopic aspects of  interroot bone, with channels for blood vessels and nerve 

threads, magnification 10X (a), spongy bone aspect, magnification 45 X (b). 

Another image showed the microscopic 

aspect of the trabecular bone that was 

spongy, irregular. The dentin appearance 

was much denser, regular, with superficial 

cracks (Fig. 7a and b). In dentoalveolar 

ankylosis area, the root structures and the 

alveolar bone were identified, while 

periodontal space not (Fig. 7b). 
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Fig. 7. Microscopic aspects of the root dentine, magnification  30X (a), microscopic aspects 

of the contact  area between bone and cement , magnification  45X (b). 

The lower first molar analysed presented 

extensive crown destruction, without 

occlusal relations with the antagonists and 

with a periapical pathological process 

extended up to the interradicular area. 

After tooth extraction, a dentoalveolar 

ankylosis was observed in the cervical 

interradicular area, where fragments of the 

alveolar bone were effectively cemented 

by the root. Macroscopically, the loss of 

hard coronary tissue and a fragment of 

alveolar bone attached to each root in the 

cervical area were noted (Fig. 8 a, b).  

 

Fig 8. Macroscopic aspects of the first lower molar with ankylosis (a, b). 
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On the mesial root, the root cementum presented an irregular surface, without craze lines and 

without the exposure of root dentin. An important degradation of the alveolar bone was 

observed, which had a trabecular, lamellar appearance, without the presence of the outer 

cortical bone (Fig. 9a, b). 

 

Fig. 9. Microscopic aspects of the mesial root of the first lower molar, ankylosis area with 

cement and  bone, magnification 15X (a), magnification 30X (b). 

The distal root showed a larger fragment of the alveolar bone attached to the root cementum. 

The image of the alveolar bone in this area resembled that of the root cement (Fig.10 a, b). 

Both images had irregular lamellar-looking surfaces. Dentine was not obvious in this 

situation either. 

 

Fig.10. Microscopic aspects of the distal root of the first lower molar with similar appearance 

of root cement and alveolar bone, magnification 15X (a), lamellar aspect of the alveolar bone 

and  root cement, magnification 30X (b). 

DISCUSSIONS The study presented microscopic aspects 

of permanent molars with dentoalveolar 
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ankylosis, five upper third molars and one 

lower first molar. None of these teeth 

showed clinical or radiological signs of 

dentoalveolar ankylosis, and none had total 

ankylosis. Bone fragments attached to the 

roots of the teeth were observed after teeth 

extractions. 

In the literature there are few studies 

regarding dentoalveolar ankylosis for 

decidual dentition [4,16] and especially for 

the permanent teeth. 

Of our knowledge, no precise estimation 

of the prevalence of the dento-alveolar 

ankylosis was done. This fact could be a 

consequence of the lack of clinical and 

radiological diagnosis of dento-alveolar 

ankylosis, especially in the multi-rooted 

teeth. In the US, dental ankylosis affected 

less than 200,000 people, and was 

considered a rare disease [10]. Tooth 

ankylosis in temporary teeth had a 

prevalence of 1.5-9.9% [5]. However, for 

permanent canines dento-alveolar 

ankylosis occured in 29.5% of adult 

patients aged over 30 years. 

As our knowledge, we have not found in 

the literature other studies that explained 

the type of dentoalveolar ankylosis 

described in this study. 

Dental ankylosis of the permanent teeth 

was not fully understood and it was 

considered to have a multifactorial 

etiology. The most important cause of 

dentoalveolar ankylosis was dental trauma 

that leads to tooth dislocation [4]. Tooth 

dislocation was the most common dental 

lesion, with an incidence of 30% to 44% of 

all dental traumas, which represented 6% 

of the population, according to Da Silva 

[17]. Other possible causes of 

dentoalveolar ankylosis discussed in the 

literature were orthodontic forces [18,19], 

Varicella Zoster virus infection [20] and 

even genetic factors [21,22,23]. 

In the present study, dentoalveolar 

ankylosis could be associated with 

occlusal forces with paraaxial action 

(upper canine), occlusal trauma (upper 

third molar, used as abutment), with 

occlusal forces transmitted along the arch 

for the other three molars and with a 

periapical inflammatory process in the 

case of the first lower molar. Jang et al. 

[24] explained that adaptations to occlusal 

loading ocurred within the vascularized 

periodontal ligament, the vascularized 

alveolar bone and in the avascularized root 

cementum. These elements constitute the 

fibrous joint of the teeth [25]. Generally, 

periodontal ligaments, root cementum, 

dentine, alveolar bone, and the interfaces 

between these components respond to 

overloading by remodelling the matrix. It 

was considered that a periodontal space of 

150-380 μm ensured optimum function 

from the biomechanical point of view. 

Root cement is a mineralized tissue that 

covers the outer root of the tooth in a thin 

layer [26]. The function of the cement is 

primarily to fix the tooth in the alveolus 

through the periodontal ligaments, limiting 

the mobility of the teeth and absorbing the 

masticatory forces [27]. Jang et al. [24] 

described two types of cement. 

The primary cementum covers the two 

cervical thirds of the root and seems to 

provide fixation of the teeth in the alveolus 

[25, 28]. The secondary cementum covers 

the apical third of the root and plays a role 

in the absorption of occlusal forces [28, 

29]. Root cementum is a mineralized 

avascular connective tissue, which is 

mainly composed of hydroxyapatite type 

minerals in a proportion of 65% [30] or 

50-60% by mass [31]. 

Along with the mineral component, water 

and organic matrix belong to cementum 

composition. The organic matrix is 
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composed of collagen and non-collagen 

proteins. Collagen fibers are type I and 

type III. Type I collagen fibers represent 

approximately 90% of the organic matrix 

of the cement. During cementogenesis, the 

cementum is secreted by cementoblasts 

and after completion of tooth development 

by fibroblasts. Type III collagen fibers 

represent approximately 5% of the organic 

component of the cement [32]. In all 

connective tissues, collagen fibers play 

important structural roles, providing 

functional support for the tissue. In root 

cementum case, collagen fibers are 

classified into two types: extrinsic or 

Sharpey fibers that attach the tooth to the 

alveolus and intrinsic fibers, which are the 

fibers of the cement itself. The intrinsic 

fibers are arranged parallel to the cement 

surface or perpendicular to the extrinsic 

fibers. 

The non-collagenous proteins in the 

cement composition are mainly 

represented by two glycoproteins: bone 

sialoprotein and osteopontin, which are 

major constituents of the interfibrillary 

matrix. These glycoproteins are thought to 

fill the interfibrillary spaces and provide 

cohesion and structural integrity to the 

cementum [26]. 

Cementum is classified into several types 

based on the distribution of extrinsic 

fibers, intrinsic fibers and cementocytes. 

There are two types of cementum, which 

includes acellular cementum and cellular 

cementum. Acellular cementum covers the 

cervical half of the root, and the cellular 

cementum covers the apical half. The 

acellular cementum contains only extrinsic 

fibers, it is thin (about 50-200 μm thick), 

but it is the most important factor for teeth 

support. Cellular cementum is much 

thicker and often has a multilayered 

appearance. The individual layers are 10–

100 μm thick and contain intrinsic 

cementocytes and fibers. The proportion of 

extrinsic and intrinsic fibers differs from 

layer to layer, and some layers do not 

contain extrinsic fibers. Occasionally, a 

layer of extrinsic acellular fibers appears in 

the cement layers with intrinsic cellular 

fibers. For this reason, multilayer cement 

is called mixed cell stratified cement. 

Mixed cell stratified cement formation is a 

response to the functional forces. When it 

is necessary to anchor the teeth on certain 

portions of the root, the intrinsic cellular 

cementum rich in fiber or the extrinsic 

acellular cementum is formed in these 

areas. When root surface remodelling is 

necessary for root repair or retrofitting 

during vertical or horizontal migration of 

the teeth, intrinsic cellular cement fibers 

with little or no extrinsic fiber are formed 

[26]. 

For the intrinsic cellular cementum, the 

alternative lamellar model was described 

on light microscopic sections. It is unclear 

exactly how often this lamellar pattern 

occurs, but Yamamoto [26] said that 

molars and premolars presented this 

lamellar structure that appeared as an 

alternation of intensely and poorly 

coloured lamellae, each having a thickness 

of about 2.5 μm. The appearance of the 

lamellar pattern differed in areas of a 

single layer of intrinsically fibrous cellular 

cementum; the pattern was well observed 

on the side of the periodontal ligament and 

weakly observed on the dentine side. 

According to Jang [24], the cement is not 

directly attached to dentine. The 

attachment is made through an interface of 

100-200 μm containing a layer of 

hygroscopic proteoglycans of 10-50 μm 

[26]. 

The present study showed for the root 

cement the dimensions corresponding to 
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those of other studies [24,26] as well as a 

structure described as the alternative 

lamellar model [26]. The microscopic 

aspect is similar to that obtained by 

Zalkind M 1996 [33]. 

 

The presence of lacunae lesions on the 

surface of the cementum was also 

described by Preoteasa [34] and it was 

considered the consequence of the 

orthodontic forces. 

The periodontal ligament is formed from 

the tissues of the dental follicle, together 

with the root and the cementum [35]. 

Periodontal ligament is a fibrous 

connective tissue made up of various types 

of cells suspended in its intercellular 

matrix. The most important cells of the 

periodontal ligament are fibroblasts, which 

form collagen fibers. These collagen fibers 

are arranged in the form of bundles that 

connect the cement and the alveolar bone, 

between adjacent teeth. The attachment to 

bone or cement is made through Sharpey 

fibers. Periodontal ligaments have the role 

of fixing the tooth in the alveolar bone and 

to dampen the occlusal forces during the 

occlusal loading. Since the periodontal 

ligaments were not highlighted in this 

study, their description was considered 

unnecessary. 

The alveolar bone comprises buccal, oral 

and septal alveolar walls, in the structure 

of which cortical bone and trabecular bone 

enter. The cortical plates continue with the 

cortices of the jaws body. The trabecular 

bone is interposed between the alveolar 

wall and the cortical plates [36]. In some 

areas the amount of trabecular bone is 

minimal or even missing. The alveolar 

wall is crossed by channels through which 

the blood vessels and nerve fibers connect 

the bone marrow to the periodontal 

ligament. 

Due to the insertion of Sharpey fibers, the 

alveolar wall presents, like the cementum, 

a double orientation of the fibers. Sharpey 

fibers form the extrinsic component, which 

attaches perpendicular to the bone surface. 

Their collagen is produced by fibroblasts 

of the periodontal ligaments. No cells are 

trapped in these fibers [36]. Instead of their 

insertion in the bone, they mineralize, the 

periphery is hypermineralized and their 

nucleus is hypomineralized. The intrinsic 

fibrillar network, produced by osteoblasts, 

between Sharpey fibers is irregularly 

arranged and less dense. This specific type 

of bone with double fiber orientation is 

known as bundle bone. As the cement 

surrounds the root, so does a layer of 

"bone in the bundle" that covers the entire 

alveolus. Consequently, the alveolar 

support bone is never in anatomical 

contact and functional relationship with 

the periodontal ligament. The functional 

layer of the bone of the bundle is thin: it 

varies between 100 and 200 μm in 

humans. The "bone of the bundle" may be 

thicker on one side of the alveolus (where 

it is apposition), but only the outer layer is 

probably functional, as suggested by the 

presence regular distances between 

cementum lines. These cementum lines act 

as borders between the bone formed on 

both sides, altering the extrinsic fiber path. 

Thus, successive functional layers are 

formed. This stratification probably adapts 

the emergency angle of Sharpey fibers to 

the evolution of tooth position, as it is to 

cementum [37]. 

Images captured in this study showed 

aspects of compact bone and trabecular 

(spongy) bone in areas with dento-alveolar 

ankylosis. To our knowledge, there are no 

other studies showing microscopic images 

with dentoalveolar ankylosis. 
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Although the functions of these tissues are 

well understood, remodelling changes as a 

consequence of overloading are not fully 

known [25]. Tronstad [38] described the 

initiation of ankylosis following extensive 

necrosis of the periodontal ligament, along 

with the formation of bone that invades the 

denuded root surface. Tronstad [38] argued 

that the involvement of dental trauma 

(dislocation) is the main reason for this 

lesion, especially the clogging of the teeth 

and keeping them in a dry environment for 

a critical period, which could cause cell 

death on the root surface. Minimal 

blemishes on less than 20% of the root 

surface lead to a reversible ankylosis [39]. 

This suggests a healing ability of the 

periodontal ligament and surface 

cementum, which can overcome the 

injuries and allow the periodontal 

ligaments to be re-applied to the affected 

root area [40,41]. 

If not, the affected teeth will be 

incorporated into the alveolar bone and 

become part of the normal bone 

remodelling process. As a result, the 

affected tissues will progressively resorb 

and be replaced with bone, causing root 

replacement resorption. The cells involved 

in root replacement resorption are the 

osteoclasts that also participate in bone 

remodelling. From this point of view, root 

replacement resorption could be regarded 

as a non-pathological process. This could 

be considered a "mistake" because the 

cells involved in bone remodelling were 

not able to distinguish dentin and bone 

cement. The osteoclasts will resorb the 

dental tissues as they resorb the bone, and 

the osteoblasts are not able to form dentin 

or root cementum and then they will 

deposit the bone instead. Ho et al. [42] 

conducted a study investigating 

mechanical, structural and biochemical 

changes in the periodontal ligament-

alveolar bone joint under conditions of 

nonfunctional occlusal stresses using 

several research methods: atomic force 

microscopy, nano transmission X-ray 

microscopy, and micro tomography. The 

results of the study showed that under the 

influence of nonfunctional occlusal forces 

a protrusion of the alveolar bone occurs 

within the periodontal space. Implicated in 

this process are the leucine-rich 

proteoglycans that cause mineralization in 

the bone lamellae. Bakland and Andreasen 

[43] stated that this is a relatively slow 

process, but not necessarily more benign, 

that the resorption process is correlated 

with ankylosis, being described as root 

replacement resorption. This type of root 

resorption is associated with the extensive 

trauma of the periodontal ligaments, which 

causes loss of cell vitality and extensive 

destruction of the cementum. Without the 

protective coating, the root cementum is 

exposed to osteoclasts, which confuse the 

cementum with the bone and tend to 

replace the cementum and dentine with 

new bone, resulting in a fusion of the bone 

with the tooth [40]. 

Further data on the mechanisms of dento-

alveolar ankylosis production may be 

provided by further examination of these 

lesions. 

The study aims to be a detector for the 

correct diagnosis of teeth with dento-

alveolar ankylosis since important bone 

defects remain after dental extraction, 

which could be accompanied by 

complications such as the maxillary sinus 

opening. 

Conclusions 

The study presents the macroscopic and 

microscopic aspect of some teeth with 

incomplete dentoalveolar ankylosis. None 

of the teeth showed clinical or radiological 
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signs of dentoalveolar ankylosis, the 

diagnosis being established at the time of 

extraction. The microscopic study allowed 

to establish that there are areas in which 

ankylosis is complete with the 

disappearance of the periodontal space and 

areas in which the ankylosis is incomplete. 

According to this study, dentoalveolar 

ankylosis was associated with excessive 

ocular forces or with intra-alveolar septic 

processes. 
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