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Abstract  

 

The orthodontic treatment includes the use of varied dental devices like headgear, braces and plates to enhance the beauty 

of smile, improves the speech and the biting ability. The treatment that causes the movement of the teeth and also results 

in decrease in bone density of the teeth. The loss of bone around the tooth may be temporary or permanent. A proper plan 

need to be considered before orthodontically treating a a patient to reduce the alveolar bone loss. The survey included 

questions to collect the demographic data of the dentists and also to determine the knowledge and awareness about the 

bone-loss management during orthodontic treatment. 35 (35.6%) dentists feels than duration of the orthodontic treatment 

plays an important role in the bone loss after the orthodontic treatment. 79 (80.7%) of the dentists feels that continuous, 

interrupted and intermittent forces all together acts together during the orthodontic treatment. 93 (94.8%) dentists are 

familiar with the fact that bone loss occurs after the orthodontic treatment. Proper guidelines and advice need to be given 

to the patient prior and after the orthodontic treatment to manage the bone loss after the orthodontic treatment.   
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INTRODUCTION 
The process of diagnosis, prevention and 

correction of the mal-positioned, crowded, over-bite 

and under-bite teeth and jaw is Orthodontics. 

Orthodontics is a speciality of dentistry. The 

orthodontist helps to close the wide gaps , align the tips 

of the teeth, straighten the crooked teeth, improves the 

speech, enhances the chewing ability, boosts the life of 

the gums and teeth, prevents the excessive worn-out of 

the teeth and corrects the improper bite [1]. The 

orthodontic treatment includes the use of varied dental 

devices like headgear, braces and plates to enhance the 

beauty of smile, improves the speech and the biting 

ability.  

 

Although the orthodontic treatment is used to 

straighten the teeth and also improves or enhances the 

appearance of the teeth and the face but there are some 

undesirable factors associated with orthodontic 

treatment like, it can lead to the root resorption and also 

the loss in bone density during the orthodontic 

treatment [2]. The previous researchers reported that 

orthodontic treatment can result in the shortening of the 

root and also increases the chances of loosening of the 

teeth [3]. 

 

Few of the previous studies also shows that 

orthodontic treatment is associated with the alveolar 

bone density loss and that enhances the decrease in the 

bone density around the treated teeth [4]. The treatment 

that causes the movement of the teeth and also results in 

decrease in bone density of the teeth. The loss of bone 

around the tooth may be temporary or permanent. The 

temporary loss can be recovered after a period of 

retention whereas the permanent may lead to the 

development of tooth resorption. 

 

Its very important for the dentist who are 

treating patients during the orthodontic treatment to 

know about the bone loss and the management of the 

bone loss [5]. If bone loss is not treated properly it may 

lead to the loosening of the teeth and finally the loss of 

the teeth. There is a close relationship between the 

periodontal disease and orthodontic treatment in the 

adult patients [5]. The orthodontics may sometimes 

promote the occurrence of the periodontal diseases and 

sometimes it can reduce the symptoms of various 

periodontal diseases hence it shares a complicated 

relationship.  
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During an orthodontic treatment a poor oral 

hygiene is maintained along with abnormal occlusal 

forces it may result in the formation of the periodontal 

pockets. The pressure of the braces during the 

orthodontic treatment can result in the bone loss [6]. 

However the straightening of the teeth can be beneficial 

for the jaw in long term as the teeth that are properly 

aligned can be cleaned easily when compared to 

overcrowded teeth. Therefore by treating this 

overcrowded teeth by orthodontic treatment we can 

reduce the the occurrence of the periodontal diseases 

that occurs through the gum. 

 

The bone loss during the orthodontic treatment 

depends upon the the direction, frequency and 

magnitude of the orthodontic forces acting on the teeth 

and its anatomical integrity with that of the periodontal 

tissues. A proper plan need to be considered before 

orthodontically treating a a patient to reduce the 

alveolar bone loss. Most of the theories that were 

studied before show that the exclusive forces and the 

high hyalinization of the periodontal ligament result in 

the extensive movement of the cementoclast and 

osteoclast that may result in the tooth resorption [7].  

 

During the orthodontic treatment there are 

many risk factors that are associated with severe root 

resorption like shortened root, traumatized teeth, lack of 

teeth viability after the root canal treatment [8].  In 

order to understand the management of the bone loss 

during the orthodontic treatment the forces need to be 

studied in terms of their direction of movement of the 

teeth, duration of Action of forces, type of forces and its 

magnitude [9]. The bone loss managed by properly 

maintaining the tissues and caring for them during the 

orthodontic treatment and the oral hygiene is to be 

mentioned and evaluated by the dentist and also a 

proper education need to be given to the patient about 

the home care. So these are some of the vital factors 

responsible for the bone loss and its management.   

 

The continuous evaluations of the teeth need to 

be done by using the radio-graphs and also to carefully 

examine the oral hygiene for all the success of the 

orthodontic treatment. Thus the aim of the study is to 

conduct a cross-sectional study on the dentist of Jizan to 

determine the knowledge about the bone loss 

management during the orthodontic treatment.  

 

METHODOLOGY 
RESEARCH INSTRUMENT: The pre-

designed, pre-tested, and self-administered 

questionnaire survey was conducted among the Dentists 

of Jizan practising in Jizan, Saudi Arabia. The dental 

practitioners of Jizan, Saudi Arabia had to answer the 

questionnaire to determine their knowledge and 

awareness about the bone loss management during the 

orthodontic treatment. This survey was conducted from 

a period from 2018-2019. The questionnaire was both 

in Arabic and English language. The survey included 

questions to collect the demographic data of the dentists 

and also to determine the knowledge and awareness 

about the bone-loss management during orthodontic 

treatment.  

 

About 98 dentists answered the questions of 

the survey. The inclusion criteria for the study were 

general dentists belonging to Jizan region and Saudi 

nationality, and only human beings were considered for 

this survey. The exclusion factors were any dentists 

working outside Jizan, Saudi Arabia. 

 

RESULTS 
A total of 98 dentists participated in this study. 

Among this 98, 42 (43%) were general doctors and 42 

(43%) were dental interns and 14 (14%) were dental 

specialists. Majority of the dentists 38(38.7%) were in 

the age group below 20 years, followed by 34 (34.7%) 

were in 21-30 years of age, 11 (11.2%) were in 31-40 

years age group, 6 (6.2%) were in 41-50 years age 

group, 7 (7.1%) were in 51-60 years age group and 2 

(2.0 %) were above 60 years.  

 

About 68 (69.3%) were females and 30 

(30.7%) were males. 58 (59.1%) had less than 1 year 

experience, 24 (24.4%) had 2 years’ experience, 3 

(3.0%) have 3 years’ experience, 9 (9.1%) have 4 years’ 

experience and 4 (4.0%) have more than 5 years of 

experience.  
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Table-1: Demographic characters 

DEMOGRAPHIC 

CHARACTERS 

FREQUENCY PERCENTAGE 

Professional status 

General dentists 

Dental Specialists 

Dental Intern 

None of the above 

 

42 

14 

42 

0 

 

43 

14 

43 

0 

Age 

<20 years 

21-30 years 

31-40 years 

41- 50 years 

51-60 years 

>60 years 

 

38 

34 

11 

6 

7 

2 

 

38.7 

34.7 

11.2 

6.2 

7.1 

2.0 

Gender 

Female 

Male 

 

68 

30 

 

69.3 

30.7 

Professional Experience 

<1 year 

2 years 

3 years 

4 years 

>5 years 

 

58 

24 

3 

9 

4 

 

59.1 

24.4 

3.0 

9.1 

4.0 

 

Table-2: Survey about orthodontic bone loss 

ORTHODONTIC BONE LOSS FREQUENCY PERCENTAGE 

According to you, what are the factors 

related to bone loss after the orthodontic 

treatment 

 magnitude of orthodontic force 

 type of force 

 direction of tooth movement 

 amount of apical movement 

 sequence of the arch wire 

 type of orthodontic appliance 

 duration of orthodontic treatment 

 Treatment technique. 

 

 

 

16 

11 

4 

7 

15 

1 

35 

9 

 

 

 

16.5 

11.4 

4.0 

7.1 

15.3 

1.0 

35.6 

9.1 

What are the various types of forces that 

acts on the tooth during orthodontic 

treatment? 

 continuous force 

 interrupted force 

 intermittent force 

 All of the above 

 

 

 

10 

2 

7 

79 

 

 

 

10.2 

2.0 

7.1 

80.7 

What do you think should be the golden 

rule to be followed when root resorption is 

observed? 

 Stop treatment 

 Continue treatment 

 

 

 

85 

13 

 

 

 

86.7 

13.3 

 

Around 35 (35.6%) dentists feels than duration 

of the orthodontic treatment plays an important role in 

the bone loss after the orthodontic treatment, while 16 

(16.5%) feels that magnitude of the orthodontic forces 

is a factor to bone loss, 15 (15.3%) thinks that sequence 

of arch wire is the factor responsible for the bone loss 

after the orthodontic treatment.  

 

79 (80.7%) of the dentists feels that 

continuous, interrupted and intermittent forces all 

together acts together during the orthodontic treatment. 

85 (86.7%) thinks that one needs to stop the treatment 

when root resorption is observed. 
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About 93 (94.8%) dentists are familiar with the 

fact that bone loss occurs after the orthodontic 

treatment. 89 (90.8%) thinks that an increase in the 

intensity of force applied to the tooth during the 

orthodontic treatment increases the bone resorption of 

the tooth. 

 

Table-3: Bone loss management 

BONE LOSS MANAGEMENT YES NO 

Are you familiar with the fact that bone loss occurs after the orthodontic 

treatment? 

93 

(94.8%) 

5 

(5.2%) 

Do you think an increase in the intensity of force applied to the tooth during 

orthodontic treatment increases the bone resorption of the tooth? 

89 

(90.8%) 

9 

(9.2%) 

Do you think that the root resorption occurs more often during the intrusive 

movements of tooth when compared with the extrusive movement? 

81 

(82.6%) 

17 

(17.4%) 

Do you think that intermittent forces cause less root resorption than the 

continuous forces? 

75 

(76.5%) 

23 

(23.5%) 

Do you think that during rotation, resorption lacunae are mostly prevalent in the 

middle third of the root? 

55 

(56.1%) 

43 

(43.9%) 

Do you think that an increase in apical movement can lead to an increase in 

resorption? 

82 

(83.6%) 

16 

(16.4%) 

Do you think that there is no relationship between root resorption and the arch 

wire sequence? 

67 

(68.4%) 

31 

(31.6%) 

Do you think that heavy forces during rapid maxillary expansion might also 

induce root resorption in attached premolars and molars? 

78 

(79.5%) 

20 

(20.5%) 

 Do you think that pressure during implant insertion leads to the lack of 

osseointegration? 

86 

(87.7%) 

12 

(12.3%) 

Do you think that bone loss is due to functional adaptation of the oral muscles, 

wear of the prosthetic material and increase in bone density? 

53 

(54.1%) 

45 

(45.9%) 

Do you think that the root canal filling can reduce the bone loss during 

orthodontic treatment? 

91 

(92.8%) 

7 

(7.2%) 

Do you think that thermoplastic gutta-percha techniques can minimize root 

resorption after the orthodontic treatment? 

84 

(85.7%) 

14 

(14.3%) 

Do you think that calcium silicate cements offer new opportunities for the 

rehabilitation of resorbed teeth? 

72 

(73.5%) 

26 

(26.5%) 

Do you think that the prognosis of the treatment of internal resorption, even if 

root walls are perforated, is good? 

78 

(79.5%) 

20 

(20.5%) 

 

81 (82.6%) thinks that the root resorption 

occurs more often during the intrusive movements of 

tooth when compared with the extrusive movement, 75 

(76.5%) think that intermittent forces cause less root 

resorption than the continuous forces, 55 (56.1%) think 

that during rotation, resorption lacunae are mostly 

prevalent in the middle third of the root.  

 

Around 82 (83.6%) think that an increase in 

apical movement can lead to an increase in resorption, 

67 (68.4%) think that there is no relationship between 

root resorption and the arch wire sequence, 78 (79.5%) 

think that heavy forces during rapid maxillary 

expansion might also induce root resorption in attached 

premolars and molars.  

 

A majority of 86 (87.7%) think that pressure 

during implant insertion leads to the lack of 

osseointegration, 53 (54.1%) think that bone loss is due 

to functional adaptation of the oral muscles, wear of the 

prosthetic material and increase in bone density. 

 

 

A total of 91 (92.8%) think that the root canal 

filling can reduce the bone loss during orthodontic 

treatment, 84 (85.7%) think that thermoplastic gutta-

percha techniques can minimize root resorption after 

the orthodontic treatment, 72 (73.5%) think that 

calcium silicate cements offer new opportunities for the 

rehabilitation of resorbed teeth, 78 (79.5%) think that 

the prognosis of the treatment of internal resorption, 

even if root walls are perforated, is good.  

 

DISCUSSION 
In the present study the knowledge and 

Awareness of the dental doctors related to the bone loss 

management after the orthodontic treatment is studied. 

The provisions of the cause and effect are seen to be 

best evident in a cross-sectional study that can only 

determine the proportion and ratio. According to the 

previous studies it was found that occurrence of bone 

loss about 1.2 mm is seen with the first year of the 

orthodontic treatment and the bone loss basically occurs 

during the function wraps adaptation of the jaw muscles 

and due to the wear and tear of the filling material that 

is used and the decrease in the bone density [10, 11]. 
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In the previous research that was carried out it 

was found that the thickness of the bone was gradually 

decreased among the people of all age groups 

particularly with the younger patients that have shown 

greater bone density before the orthodontic treatment 

had relatively less thickness after the treatment [12]. 

According to a study it was found that the mandibular 

inscisors showed increased bone loss after the 

orthodontic treatment when compared to the other teeth 

[13]. The maxillary premolars showed a greater extent 

of bone loss when compared to the other maxillary 

teeth. The authors in several studies reported that bone 

loss was mostly seen at apical region. According to 

most of the previous studies it was shown that an 

important correlation exists between the treatment 

dehiscense and the magnitude of change that occurs 

during the orthodontic treatment. It was also reported 

that the changes related to the orthodontic treatment 

were seen to a greater extent in the maxillary jaw bone 

when compared to the mandibular jawbone.  

 

All the above mentioned important factors 

need to be considered by the dentists before the 

treatment is started. Hence the knowledge and 

awareness of the dental doctors about the bone loss 

management is of significant importance. To evaluate 

this, the cross-sectional study was carried out and the 

results were analysed. It was found that majority of the 

dental doctors in Jizan had good knowledge and 

awareness about the bone loss management after the 

orthodontic treatment.  

 

CONCLUSION 
Bone density can be measured using the 

computed tomography (CT) and Dental cone beam 

computed tomography (DCBCT) methods. It was found 

by many of the dentist that the bone density before the 

the orthodontic treatment was reduced in the teeth 

where the orthodontic treatment is been done, but after 

a period of recovery the bone density can be recovered. 

 

The results of this study recorded that about 42 

(43%) were general dentists and dental interns, 

38(38.7%) were in the age group below 20 years, 68 

(69.3%) of all the dentists were females, and 58 

(59.1%) had less than 1 year of work experience. 35 

(35.6%) dentists feels than duration of the orthodontic 

treatment plays an important role in the bone loss after 

the orthodontic treatment. 79 (80.7%) of the dentists 

feels that continuous, interrupted and intermittent forces 

all together acts together during the orthodontic 

treatment. 93 (94.8%) dentists are familiar with the fact 

that bone loss occurs after the orthodontic treatment. 

 

 In order to avoid the loss in bone density 

around the teeth before, during and after the orthodontic 

treatment we need to carefully monitor using the dental 

cone beam computed tomography. 7 to 8 months to 

recover after the active orthodontic treatment. Basic 

factors that affect the bone density during the 

orthodontic treatment maybe Genetics, systemic factors, 

nutrition, chronological age, dental age, sex, ethnic 

group, habits like nail biting, bruxism, number of teeth 

treated, tooth structure, dental trauma, influence of the 

tooth extraction, type of orthodontic force, duration of 

orthodontic treatment, removal of the appliance and 

other factors like tooth vitality. 

 

Like any other treatment orthodontic treatment 

is also associated with few undesirable Side Effects one 

of them is bone loss. The knowledge and Awareness of 

these Side Effects is essential for the orthodontist and 

also the patient who is undergoing the orthodontic 

treatment. Proper guidelines and advice need to be 

given to the patient prior and after the orthodontic 

treatment to manage the bone loss after the orthodontic 

treatment.   

 

LIMITATIONS 
This study was carried out among the dental 

doctors of Jizan, hence we cannot generalize the results 

of this study globally or all over Saudi Arabia.  
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