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Abstract: 
Radicular resorption and reduction of reparative capacity are related to the severity of the  

periodontal disease. In the teeth with compromised periodontal support, which involves the alteration 

of the ligament, as it occurs in periodontal disease, stress during mastication becomes excessive. The 

purpose of the study was to investigate the influence of occlusal forces on the radicular resorption of 

teeth with periodontal disease and the quantification of radicular resorption on teeth with and without 

occlusal contact. Material and Method: For this study, 66 teeth (22 premolars and 44 molars) with 

periodontal disease were used. Each tooth was then cut into two halves in the mid-distal sense, 

dehydrated in alcohol and then cleaned in toluene and embedded in paraffin. An average of 200 

sections (1200 lm per tooth) were analyzed with an Olympus Bx40 microscope. The image was then 

analyzed with a software program (MICROIMAGE 3.0., Hamburg, Germany). Results. In the 

microscopy analysis, radicular resorption was found in all the studied teeth. Periodontally affected 

teeth showed significantly higher values for both the surface (p = 0.024) and the resorption volume (p 

= 0.003) compared to teeth without periodontal disease. The percentage of resorbed surface and 

volume was significantly higher in teeth that showed an antagonist compared to teeth without any 

antagonist. Conclusions. The results of this study suggest that traumatic forces exerted on teeth with 

loss of attachment generate a degree of radicular resorption and an accelaration of periodontal disease. 

Keywords: radicular resorption, periodontal disease, trauma from occlusion, microscopy 

study. 

 

INTRODUCTION 

Radicular resorption has been 

defined as a physiological process leading 

to the active remodeling of cement and 

dentin. Radical resorption of permanent 

teeth describes a pathological process with 

clinical and radiological manifestations 

that cause the destruction of the dental root 

[1]. 

In permanent healthy teeth, resorption is 

superficial, painless and discontinuous and 

it repairs quickly. This is most commonly 

located in the apical third [2]. 

Radicular resorption and reduction of 

repair capacity are related to the severity 

of periodontal disease, but also affect 

healthy teeth subjected to excessive force. 

The magnitude, duration and type of force 

applied can cause the resorption of hard 

tissue and root shortening [3]. 

The response of the periodontal 

ligament is an absolute requirement for 

alveolar bone remodeling when physical 

forces are applied on the teeth [4]. 

In the periodontally compromised teeth, 

which involves the alteration of the 
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ligament, as it appears in periodontal 

disease, stress during mastication becomes 

excessive. When this is combined with an 

increased movement of the tooth in the 

alveolar socket, a change in the balance of 

the relationship between resorption and 

cement formation is generated. 

Dental resorption is a challenge for 

dentistry due to its organic complexity. 

Concern and curiosity about this subject 

are not recent. To understand this process, 

it is necessary to analyze the formation and 

degradation of the hard tissue as well as 

the cells involved in it. Each type of 

resorption has clinical features as well as 

histological aspects. Therefore, the 

physician should be aware of these 

characteristics in order to achieve an early 

diagnosis and appropriate treatment, thus 

minimizing the sequelae associated with 

this problem. 

Moreover, in primary dentition, the 

differential diagnosis between 

physiological resorption and pathological 

resorption is important, in order to avoid 

excessive treatment [5]. 

The oldest resorption report was 

described by Michael Blum in 1530, 

probably the first book on the science and 

art of dental surgery [6]. The internal 

resorption of the root has been reported 

since 1830 [7]. Apical resorption of the 

apical root has been shown to be 

associated with orthodontic treatment until 

the early 1900s. Albert Ketcham was the 

first to report that apical root resorption is 

a common and occasional iatrogenic 

consequence of orthodontic treatment. 

This resorption of the root differs from 

other types of resorption. 

This is a sterile, local, 

inflammatory process that is complicated 

and presents all the characteristic 

inflammatory symptoms [8]. 

In 1983, Taylor and Peterson reported 

about the atypical resorption of the roots of 

the maxillary primary incisors and 

distinguished it from the physiological root 

resorption due to a distinct peripheral 

circular resorption pattern and stated that 

habits such as finger sucking seem to 

contribute to the development of atypical 

resorption of the primary maxillar incisor 

[9]. 

Massler and Perreault reported that 

tooth resorption in Indians is five times 

more common than in the United States. 

Female subjects have higher incidence of 

root resorption than males. 

Previous studies using FEM 

evaluated the impact of the magnitude of 

different forces on the root surfaces and at 

the level of affected periodontium but the 

quantification of the resorption was not 

possible due to the limitations of the 

method. [10-12]. 

 

MATERIAL AND METHOD. 

For this study, 66 teeth (22 

premolars and 44 molar) with periodontal 

disease were used. Patients who received 

periodontal treatment in the last 12 months 

and teeth with signs of endodontic disease 

were excluded from the study. 

All teeth exhibited a loss of attachment 

(linear distance from the enamel-cement 

junction to the base of the bag) of at least 4 

mm in any place, a degree of grade II 

mobility and bleeding on probing. 

The teeth were divided into the 

following two groups: group 1, teeth with 

bone loss  between one and two thirds of 

the normal alveolar height; and group 2, 

teeth with bone loss greater than two-thirds 

of normal alveolar height. In group 1 (n = 

20), 9 teeth had antagonist contact, while 

in group 2 (n = 46), 25 teeth had no 

occlusal contact. After the teeth were 

extracted, they were washed in saline 

solution buffered with phosphate and fixed 

in 4% buffered formaldehyde for 48 hours, 

after which they were decalcified for 20 

days. 

Each tooth was then cut into two 

halves in the mid-distal sense, dehydrated 

in alcohol and then purified in toluene and 
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embedded in paraffin. Sections of 

thickness of 6 lm were obtained and 

collected on slides; five sections on the 

slide and 20 slides for half the teeth (40 

slides on the tooth). The sections were 

stained with hematoxylin and eosin and 

Mason trichrome. 

An average of 200 sections (1200 

lm per tooth) were analyzed with an 

Olympus Bx40 microscope. The image 

was then analyzed with a software 

program (MICROIMAGE 3.0., Hamburg, 

Germany). 

Resorption was measured in 

sections where the root is observed 

throughout its length. In the sections 

observed with the Olympus Bx40 

microscope, the upper limit of the cement 

has been marked to measure the total root 

length of each tooth and total root surface 

area. Subsequently, four independent 

measurements were made using the 

software program; the length and surface 

in micrometers of total root cement and the 

resorption of cement. 

The data has been grouped and 

then introduced into a Microsoft Excel 

spreadsheet. 

Surface and volume resorption 

measurements are shown with average 

values and standard deviations. T-Student 

was used to compare the measurements 

between the two different groups, and 

ANOVA was used to compare more than 

two groups. 

The Bonferroni methodology was 

also used for further comparisons. In all 

cases, a result was considered significant 

when p <0.05. 

 

Results 

Radicular resorption was found in 

all the studied teeth. Teeth with 

periodontal disease in group 2 showed 

significantly higher values for both the 

surface (p = 0.024) and the volume 

resorption (p = 0.003) compared to 

periodontally compromised teeth in group 

1 (Table 1). 

The percentage of resorbed surface and 

volume was significantly higher in the 

teeth that presented an antagonist 

compared to the teeth without any 

antagonist (p = 0.005 and p = 0.002 

respectively, Table 2). 

We found the highest percentage of 

resorbed surface and volume in teeth with 

a periodontal disease, with antagonist and 

in teeth from group 2: 

In the teeth presenting an antagonist, those 

with periodontal disease from group 2 

have showed a higher value than group 1; 

this difference was significant only in the 

percentages of the resorbed volume (p = 

0.021). 

 

Table 1. Percentage of the volume and the area resorbed depending on the severity of the 

periodontal disease 
 n Average DS P value 

The percentage of resorption in surface     

Group 1 20 0.623 0.211 p=0.024 

Group 2 46 1,215 0.945  

The percentage of resorption in volume     

Group 1 20 0.054 0.073 p=0.003 

Group 2 46 0.478 0.314  

 

For teeth without antagonist , those 

with periodontal disease from group 2 also 

exhibited higher percentages of resorbed 

surface and volume compared to group 1, 

but these differences were not significant. 
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Table 2. Percentage of resorbed volume and surface depending on the presence / absence of 

the antagonist 
 n Medie DS Valoare p 

Percentage of surface resorption     

Tooth with antagonist 34 1.261 0.943 p=0.005 

Tooth without antagonist 32 0.534 0.521  

Percentage of volume resorption     

Tooth with antagonist 34 0.196 0.411 p=0.002 

Tooth without antagonist 32 0.044 0.031  

 

 

When the four groups were compared 

together, there was a significant difference 

in the percentage of the resorbed surface in 

the teeth with an antagonist and presenting 

periodontal disease in group 2, compared 

to those teeth with no antagonist, both in 

group 2 (p = 0.022) and in group 1 (p = 

0,023). 

 

Table 3. Percentage of the surface resorbed depending on the severity of periodontal disease 

and the presence / absence of the antagonist 
  The difference of 

the averages 

Microscopy p value 

 

Tooth with 

antagonist group1 

Tooth without 

antagonist group 1 

0.284 0.295 Insignificant 

 

 Tooth with antagonist 

group 2 

-0.536 0.424 Insignificant 

 

 Tooth without 

antagonist group 2 

0.073 0.077 Insignificant 

Tooth without 

antagonist group1 

Tooth with antagonist 

group 2 

0.962 0.203 p = 0.023* 

 

 Tooth without 

antagonist group2 

-0.209 0.205 Insignificant 

 

Tooth with 

antagonist group2 

Tooth without 

antagonist group2 

0.845 0.146 p = 0.022* 

 

 

The percentages of resorbed 

volume showed a significant difference 

between teeth with an antagonist and 

periodontal disease from group 2 

compared to the other teeth; meaning 

compared with those with an antagonist 

and periodontal disease from group 1 (p = 

0.021), compared with teeth witout 

antagonist from groupe 1 of periodontal 

disease   (p = 0.007) and finally compared 

with the teeth without antagonist and with 

the group 2 of periodontal disease (p = 

0.001, tables 3 and 4). 

 

Table 4. Percentage of the resorbted volume according to the severity of the periodontal 

disease and the presence / absence of the antagonist 

  The difference of 

the averages 

Microscopy  P value 

 

Tooth with antagonist 

group1 

Tooth without antagonist 

group1 

0.113 0.117 Insignificant 

 Tooth with antagonist 

group2 

-0.33077 0.218 p = 0.021 

 Tooth without antagonist 

group2 

0.038 0.097 Insignificant 

Tooth without 

antagonist group1 

Tooth with antagonist 

group2 

-0.763 0.151 p = 0.007 
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 Tooth without antagonist 

group2 

0.009 0.082 Insignificant 

Tooth with antagonist 

group2 

Tooth without antagonist 

group2 

0.459 0.072 p = 0.001 

 

 

DISCUSSIONS 

Resorption is defined as a 

condition associated with either a 

physiological process or a pathological 

process that results in loss of dentin, 

cement or bone [9]. Physiological 

resorption is mainly observed in temporary 

dentition, resulting in variable teeth 

mobility prior to exfoliation of primary 

teeth and allows the eruption of permanent 

teeth [13]. 

The resorption process in 

permanent dentition is usually pathological 

and may occur due to traumatic injuries, 

traumatic teeth movement or chronic 

infections of the pulpar or periodontal 

structures, neoplastic processes associated 

with systemic diseases and idiopathic 

lesions. 

If pathological resorption is 

untreated, it will lead to premature loss of 

teeth. Classifications play an important 

role for the clinician in the process of 

diagnosis and treatment planning. Root 

resorption can be classified based on its 

location relative to the root surface: 

internal or external. Internal resorption can 

be classified as internal inflammatory 

resorption and internal replacement 

resorption. 

External resorption is further 

classified as external surface resorption, 

external inflammatory resorption, external 

cervical resorption and transient apical 

lesion [14]. The consequences of root 

resorption may range from a slight tooth 

mobility due to a reduced root height to 

complete teeth loss due to excessive 

resorption. In the radiographic evaluation, 

resorption may occur either as root apical 

ablation, lateral radicular resorption, or, in 

rare cases, excessive root loss. External 

resorption leads to loss of cement, dentin 

and bone. It can occur on vital and non-

vital teeth and is identified during routine 

radiological or clinical examination, as 

most cases are asymptomatic [15]. 

Treatment for resorption of 

external apical root consists in eliminating 

or destroying the cause (traumatic, 

microbiological), which leads to healing of 

the periradicular space [16]. 

The therapeutical protocol in these 

difficult cases with root resorption should 

include miniminally invasive methods in 

such a way that no unnecessary tissue 

layers should be removed during specific 

procedures [17-20]. 

Prosthodontic and periodontic 

patients require special attention regarding 

the potential impact of occlusal trauma on 

the supporting periodontium, in such a 

way that the treatment plan should refer to 

the ethical dimension as well. [21-22] 

Two phases are required for the 

etiology of different types of root 

resorption, meaning mechanical or 

chemical lesions on the protective tissues 

and stimulation by infection or pressure. 

The root resorption etiology is usually 

biphasic, requiring irritation and 

stimulation. The initiation of the resorption 

process is accomplished by multinucleated 

cells that colonize the denuded mineralized 

tissue. However, without the additional 

stimulation of the resorption cells, the 

process will spontaneously end. On the 

other hand root resorption is a 

phenomenon that occurs during the 

orthodontic treatment of the impacted teeth 

as well that’s why the surgical 

management of the exposure can be 

essential in many cases. [23] 

The current literature proved that 

occlusal trauma is well associated with the 

ethiology of periodontitis [24] and it is 

suggested to evaluate the progression of 

periodontal disease in this particular case 
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using inflammatory markers from the 

crevicular fluid [25]. 

Although implants are more 

sensitive to occlusal trauma than natural 

teeth, adjuvant methods like 

photoactivated blue-O toluidine can 

represent minimally invasive means of 

controlling the periodontal disease when 

associated with occlusal trauma. [26] 

 

Trauma and inflammation are 

considered as possible causative factors for 

internal resorption, even if internal 

resorption is commonly called idiopathic. 

The resorption process can develop by 

moving the pH value to acidic values, for 

example in the irreversible pulp, 

so that the surfaces of dentin and enamel to 

be dissolved by chelation. 

Cases of internal resorption of roots can 

progress outward and can lead to root 

fracture [27]. 

Under normal conditions, 

permanent teeth do not suffer from root 

resorption. 

Root resorption can be observed in the 

dental root in cases of known etiology and 

in cases of unknown etiology. Researches 

on root resorption focused on two aspects. 

First, the cellular and biological processes 

occurring on the surface of the root during 

resorption. 

This aspect is mainly 

experimentally studied in animals. The 

second aspect concerns the causes behind 

the root resorption and the individual 

susceptibility of the root resorption. 

Known etiologies are presented in an 

article by Gunraj [28]. One of these is 

external resorption after trauma. In such 

cases, resorption is caused by 

inflammation in pulp tissue and / or 

periodontal tissue. 

General diseases can also cause 

root resorption, but information from the 

specialty literature is extremely rare. A 

general disease with root resorption as a 

known complication is deformity osteitis 

(Paget's disease of the bones) [29]. Or 

tuberculous sclerosis, a dominant 

hereditary disease that affects chromosome 

9q34 or 16p13. Ectodermic dysplasia is 

another general condition in which root 

resorption is observed [30]. 

The spectrum of resorption types of 

known etiology is diversified and 

characterized by local and general 

conditions, with different physiological 

and pathological environments. 

As a conclusion, research into the etiology 

behind root resorption has also focused on 

inflammatory reactions and resorption 

conditions caused by general diseases 

affecting bone and / or ectodermal tissue. 

In cases of resorption with 

unknown aetiology, the problem is equally 

complex. 

These types of resorption are called 

idiopathic resorbtions. 

A distinction between dentition affected by 

root resorption with known etiology and 

unknown is important for a number of 

reasons, especially when assessing 

whether resorption is caused orthodontic 

or not. 

If an orthodontic device is inserted into a 

dentition with milder signs of resorption of 

the idiopathic root, a more sever 

progression of the resorption process can 

be expected. Therefore, careful diagnosis 

of teeth is important prior to the 

introduction of orthodontic treatment. 

In order for the root resorption to 

occur, two phenomena must occur: 1. Loss 

or alteration of the protective layer (pre-

cement or pre-dentin); and 2. Inflammation 

must occur on the surface of the 

unprotected root [31]. 

When diagnosing root resorption, various 

tools can be used: visual examination 

based on the changed color of the dental 

crown; radiographic diagnosis; 

computerized tomography with 

conventional and conical bundles; light 

microscopy; electronic microscopy. 
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Resorption of external root 

reperesents irreversible lesional processes 

in cement or dentin, which begins on the 

root surface. This process occurs in teeth 

with and without vitality, and the diagnosis 

is performed by radiographic and clinical 

examination, although for the most part 

resorption is asymptomatic [32]. 

Radical resorption is initiated on 

the outer surface of the root by osteoclasts 

that resorb cement and dentin and, in some 

cases, dental pulp. A variety of local 

factors have been suggested as initiators of 

external resorption, including affected 

teeth, excessive mechanical force applied, 

tumors and cysts, strained or re-implanted 

teeth, periradicular inflammatory lesions, 

periodontal disease, and teeth whitening. 

External resorption is further classified 

into external surface resorption,  external inflammatory  

resorption, external cervical resorption, 

and apical transient resorption. 

Computed tomography (CBCT) is 

an innovative technology that provides the 

clinician with clinically relevant 

information that can not be obtained from 

conventional radiography. It is 

recommended to use parallel radiographic 

techniques to differentiate internal defects 

from external resorption. A second 

radiography taken at a different angle often 

confirms the nature of the resorption lesion 

[5]. 

Managing the hard tissues of the 

external resorption of the roots depends on 

the type of resorption of external root. 

Resorption of the external root that occurs 

in the apical third can often be solved by 

creating an apical access flap, planning the 

root surface, and then preparing a cavity, 

filling it and repositioning the flap. 

Most of the literature data about 

root resorption in permanent teeth refers to 

orthodontic  cases. The studies regarding 

the presence of resorption in teeth with 

periodontitis are few [33]. Molars and 

premolars were selected for use in the 

present study. At the level of human 

dentition, molars and premolars make the 

greatest effort of mastication, but they are 

helped by canines. 

In our study, we noticed that root 

resorption was more significant when there 

was an antagonist tooth, in both groups of 

periodontal disease. 

Furthermore, the resorption depth 

was significant when both factors (severity 

of disease and antagonist presence) were 

combined. Although there are no studies to 

analyze the influence of occlusal contact 

on root cement resorption on teeth with 

periodontal disease, there are numerous 

studies regarding the effects of the 

masticatory forces on the teeth. 

In healthy teeth, the antagonistic 

teeth's chewing forces stimulate the 

remodeling process not only of the cement, 

but also of the alveolar bone [34], which is 

more susceptible to resorption compared to 

the root cement. It is known that 

masticatory function stimulates bone 

resorption, and absence of function 

stimulates bone formation and increases 

the risk of dental ankylosis in implanted 

teeth [35]. Although functional stimulation 

is necessary to maintain tissues, 

mastication can result from the production 

of potentially traumatic dental movements 

for periodontium [36]. 

In orthodontic treatments, applied 

force can cause resorption of the alveolar 

bone in the pressure zones and reduce the 

amount of radicular and dentin cement. 

The orthodontic movement of teeth 

activates inflammatory mediators involved 

in the tissue resorption process [37]. On 

healthy teeth, resorption is followed by 

repairs, and periodontal health is 

maintained. By contrast, in teeth with 

periodontal disease, occlusal trauma 

increases the destruction of periodontal 

tissue [38]. 

Chronic periodontitis is the most 

common form of destructive periodontal 

disease. It is characterized by an 

inflammatory process that expands 
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gradually in an apical direction, causing 

resorption of the alveolar bone as well as 

loss of the soft tissue attached to the tooth. 

The disease progresses slowly with periods 

of exacerbation and remission [39]. 

Radical resorption may lead to 

shortening or clogging of the root with 

cement loss and / or dentin loss. Although 

the physiological root resorption is a 

normal phenomenon in temporary teeth, 

permanent teeth do not suffer 

physiological resorption. 

When resorption of permanent teeth is 

observed, resorption is usually the result of 

trauma, chronic inflammation of the pulp 

tissue, periodontal tissues, or both, the 

pressure induced in the periodontal 

ligament associated with the orthodontic 

movement of the teeth, traumatic lesions, 

tumors, teeth replanting, or tooth eruption. 

In the vast majority of cases, however, 

idiopathic resorption occurs. 

The root resorption in the presence 

of periodontal diseases is found three times 

more often than in the case of unaffected 

teeth. Although studies are conducted to 

detect the presence of resorption in 

affected teeth, only a few studies have 

classified teeth according to the severity of 

the chronic periodontitis [40]. These 

studies have noted that the more severe the 

periodontal infection, the higher the degree 

of external transient resorption. 

Additionally, there are several studies that 

have examined the presence of root 

resorption in various root-site locations, 

but the results are very inconsistent. 

In our study, we found that all 

teeth, especially those in contact with one 

antagonist, were subjected to excessive 

movements due to insertion loss. This 

means that even with a normal mastication 

pattern, there is a greater displacement of 

the tooth in the alveolus, with a greater 

impact on the periodontal ligament. Our 

results, in line with previous studies, 

showed that, without taking into account 

the presence of antagonists, there was 

higher root resorption in teeth with 

periodontal disease of group 2 versus 

group 1 [33]. 

When we compared the teeth 

without antagonists, we found that 

resorption increased  when there was an 

occlusal contact. At the teeth without an 

antagonist there was no significant 

difference between the two groups of 

periodontal disease, while in the teeth with 

an antagonist the volume of the resorbed 

cement was higher, especially in the teeth 

belonging to the group 2. The highest 

resorption with a value significantly 

different, was in teeth from group 2, teeth 

with antagonist. Our results show that in 

teeth with periodontal disease, occlusal 

contact is an aggravating factor in root 

resorption. 

This finding is consistent with 

other studies that show that excessive 

occlusive forces can be a risk factor for 

periodontal destruction, periodontal 

destruction being associated with increased 

mastication pressure [40]. Antagonist 

forces that are not excessive for a healthy 

periodontium are detrimental to a 

periodontium affected by the disease. 

 

CONCLUSIONS 

The results of this study suggest 

that the forces exerted on teeth with loss of 

attachment generate an aggravation of the 

periodontal disease. This study contributes 

through its data to the confirmation that 

during the treatment of periodontal disease 

it is necessary to avoid or minimize the 

occlusal forces of the antagonists. 

Traumatic contact with an antagonist 

increases the root resorption of the teeth 

with periodontal disease. 
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