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Abstract 

Background and Aim: Although today, implant treatment is recognized as a common dental treatment 

worldwide, due to the bone resorption that occurs around implants, success in this treatment is not always 

guaranteed. The aim of this study was to evaluate the radiographic prevalence of vertical and horizontal bone 

loss around implants implanted one year after loading. 

Materials and Methods: This research is a type of Cross-Sectional Study. The study population included 

people who referred to specialized dental centers in Khorramabad, Iran for implants. In the present study, the 

pattern of bone loss around single-blade implants with Sand blast large acid etch (SLA) and implantable 

prosthesis was evaluated in 43 patients. After one year of prosthetic loading, it was prepared with the same 

technique and with the same standard, and then the extent and pattern of possible bone loss were examined 

horizontally and vertically from the edge of the fixture to the recognizable edge of the alveolar crest. 

Results: The findings of this study showed that there was no significant difference between men and women in 

terms of both vertical loss (VELS) (P = 0.06) and horizontal analysis (HOLES) (P = 0.13). Based on the results 

of the study, it was found that there was no significant difference between the two age groups, both in terms of 

VELS (P = 0.98) and HOLES (P = 0.96). In addition, based on the results, it was found that there was no 

significant difference between the anterior and posterior teeth in terms of VELS (P = 0.23) while the HOLES of 

the anterior teeth was significantly higher than the posterior teeth. (P = 0.04). 

Conclusion: Based on the results, it can be concluded that although gender and age group have no significant 

effect on the rate of VELS and HOSL of bone around implants, but the rate of HOLS of the anterior teeth is 

significantly higher than the posterior teeth. Therefore, it is suggested that the narrow width of the bone related 

to the anterior teeth be strengthened and transplanted to the bone around the implant to reduce its HOLS. 

 

Keywords: Dentistry; Implant; Crestal bone loss; Vertical loss; Horizontal loss, Radiography 
 

Introduction : 

The marginal bone around the crystal area of the 

emerald is usually an important indicator of implant 

health. Sometimes surgical trauma causes a slight 

loss of bone, but in rare cases the bone loss may be 

several millimeters. The dentist can check for bone 

loss due to surgery before implanting the prosthesis. 

Crystal bone loss is an early sign of the need for 

preventative treatment. Premature loss of crestal bone 

more than 1 mm from abutment-fixture microgut 

after prosthesis delivery is usually due to additional 
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stress at the permucosal site or Crest module implant 

design [1]. 

Marginal bone loss beyond the abutment junction and 

the implant platform area after function is usually the 

result of additional stress on the implant-bone contact 

surface. Some factors, such as parafunctional habits, 

bacterial infection, cantilever length, and thin crystal 

bone, can increase the likelihood of losing crystal 

bone. This can be done by assessing the initial bone 

loss after loading. The cause of secondary bone loss 

around the implant is usually due to a number of 

factors, including excess bacteria and stress (as a 

result of parafunction or the formation of anaerobic 

bacteria that form when the salcus depth around the 

implant is greater than 5 to 6 mm) [2]. 

Clinical evaluations performed with probing 

measurements of 0.1 mm radiographs of annual bone 

loss require great care and are not very reliable. 

Probing changes of 0.5 mm or more are more 

realistic for recording; Therefore, an annual 

assessment of bone loss in sections of 0.5 mm or 

more is recommended to determine marginal bone 

loss step by step. Minor changes in interproximal 

bone loss can be detected by radiography. Screw 

(distance between two threads) in screw implants is a 

good criterion for any system. (E.g. 0.6 mm for 

classic brand design) and can be used as radiographic 

markers. Ideally, an implant should have at least 

some bone loss. However, it is not possible to 

determine exactly how much bone resorption around 

the implant is a sign of success or failure. In general, 

if the implant has lost more than half of its height, the 

crystal bone, regardless of the initial amount of 

implant-bone contact, the implant is at high risk of 

failure. In addition, the depth of soft tissue probing 

should be considered in relation to bone resorption 

[3]. 

Radiographic evaluation of natural teeth is helpful in 

diagnosing caries, endodontic lesions, and proximal 

bone resorption. Radiographic interpretation is one of 

the simplest clinical tools for determining crystal 

implant bone loss, but it has many limitations. 

Radiography show only the crystal surfaces of the 

mesial and distal bones well; While early bone loss, 

sometimes occurs at the facial surface of the implant 

[4]. The protocol for assessing the quality of tissue 

health around the implant depends on the clinical 

examination. A baseline radiograph is taken at the 

first stage of prosthesis delivery. At this time, the 

biological width and impact of the crest module 

implant design are consistent with the loss of the 

crest bone. Crystal bone changes sometimes occur 

during the first year of loading, so regular visits to the 

implant maintenance phase are scheduled every 3 to 

4 months, and a periapical / vertical bite-wing 

radiograph at 6 or 8 months is compared to baseline 

radiography. In the first year, another vertical bite-

wing radiograph is compared to the previous two 

images. If no change is observed, control radiographs 

are scheduled every three years, provided that other 

clinical signs are monitored at shorter intervals [5]. 

Radiographs are taken every 6 to 8 months and 

compared until bone crest status has been established 

for two consecutive periods. If the bone resorption is 

more than 2 mm (from the time the prosthesis is 

delivered until the next x-ray), the dentist should 

strongly suspect that there is an accelerator of bone 

resorption around the implant. In cases of 

parafunction habits, the use of night guards and stress 

reduction on problematic implants are recommended 

[6]. 

So far, various studies have been performed to 

evaluate the rate of bone loss around dental implants 

in different populations, which have also reported 

different results. Numerous studies have shown that 

bone loss after the first year of function is in the 

range of zero to 0.2 mm. In a study, researchers 

found that in successful implants, after the first year 

of loading, an average of 0.1 mm of bone is lost each 

year [7]. Results of the study by Hermann et al. 

(2000) showed that for a number of two-stage dental 

implant systems, the mean marginal bone resorption 

in the first year after onset of function was between 

0.5-1 mm and in subsequent years between 0.05 and 

0.1 mm. Research has shown that two weeks after the 

second stage surgery, there will be 0.5 mm of bone 

resorption [8]. In a study by Ricci et al. (2004) 

measured crystal bone loss after 60 months in two-

stage implants of about 2.17±1.6 mm [9]. Due to the 

different results of previous studies, the present study 

was performed with the aim of radiographic 

evaluation of the prevalence of VELS and HOLS of 

bone around implants implanted one year after 

loading. 

Material & Methods: 
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This research is a type of Cross-Sectional Study. The 

study population included people who referred to 

specialized dental centers in Khorramabad for 

implants. 

1.1.Sampling  

The sampling method was unlikely to be available 

and continued until the desired sample size was 

reached. Individuals referring to the clinic entered 

the study with informed consent. The sample size in 

the present study, based on the study of 

Kadkhodazadeh et al. (2013) [10] and using the 

formula for determining the sample size and 

considering the probability of falling 10%, was 

determined to be equal to 43 people. 

1.2.Inclusion criteria 

Inclusion criteria included the following: 

- Completing the consent form to participate in 

the study 

- The patient's age is in the range of 20 to 70 

years 

- The width of keratinized tissue is at least 2 

mm 

- Each tooth has been extracted at least 3 

months before implant placement. 

- Do not have other diseases, including diseases 

that weaken the immune system, as well as 

systemic diseases that may prevent surgery. 

- No guided bone regeneration (GBR) around 

the implant. 

1.3.Exclusion criteria 

Exclusion criteria also include the following: Patients 

with a history of head and neck disease, bruxism / 

cloning, complete or partial denture in the area 

opposite the implant, local inflammation or oral 

mucosal disease, implants for immediate 

implantation, and patient dissatisfaction with the 

study. 

1.4.Pattern of bone loss 

In the present study, the pattern of bone loss around 

single-blade implants with Sand blast large acid etch 

(SLA) and implantable prosthesis was evaluated. One 

year of prosthetic loading was performed using the 

same technique and with the same standard, then the 

extent and pattern of possible bone loss were 

examined horizontally and vertically from the edge of 

the fixture to the recognizable edge of the alveolar 

crest. The obtained results were analyzed by age, sex, 

implant diameter, jaw area variables.  

1.5.Statistical analysis 

Finally, using SPSS-Ver.22 software and using 

independent samples t-test at a significant level (α = 

0.05) and 95% confidence interval, the average 

vertical loss and horizontal loss between the two sex 

groups (female and male), two age groups (less than 

45 and 70-45 years) and two implantation areas 

(posterior and anterior) were compared. 

Results: 

In this cross-sectional study, which aimed to 

radiograph the prevalence of vertical and horizontal 

bone resorption around implants implanted one year 

after loading in 43 patients. The results showed that 

out of 43 patients, 16 (37.21%) were male and 27 

(62.79%) were female (Table 1). The mean age of the 

patients was 42.77 ± 10.99 years. The mean of VELS 

and HOLS in the studied patients were 1.14 ± 0.61 

mm and 0.89. 0.45 mm, respectively. The mean 

implant diameter was 4.04 ± 0.45 mm in the studied 

patients. In terms of implanting area, 15 patients 

(34.88%) belonged to the right maxilla, 15 patients 

(34.88%) related to the left maxilla, and 6 patients 

(13.95%) related to the maxilla lower-right and 7 

patients (16.28%) belonged to the lower-left 

mandible (Table 1). 

The results of statistical analysis showed that there 

was no significant difference between the two groups 

of men and women in terms of both VELS (P = 0.06) 

and HOLS (P = 0.13) (Table2). In addition, there was 

no significant difference between VELS and HOLS 

for both men (P = 0.27) and women (P = 0.075) 

(Table 2). 

Based on the results of the study, it was found that 

there was no significant difference between the two 

age groups, both in terms of VELS (P = 0.98) and 

HOLS (P = 0.96) (Table3). In addition, no significant 

difference was observed between VELS and HOLS 

for both age group less than 45 years (P = 0.127) and 

age group 45-70 years (P = 0.109) (Table 3). 

Based on the results, it was found that there was no 

significant difference between the anterior and 
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posterior teeth in terms of VELS (P = 0.23), while 

the amount of HOLS in the anterior teeth was 

significantly higher than the posterior teeth (P = 

0.04). (Table 4). It was also observed that there was 

no significant difference between the mean of VELS 

and HOLS in the anterior teeth (P = 0.07) but in the 

posterior teeth, this difference was significant (P = 

0.02) (Table 4). 

 

Table 1. Demographic variables and other characteristics of the studied population 

Variables N (%) SD ± Mean 

Gender 
Man 16 (37.21) - 

Woman 27 (62.79) - 

Half jaw 

Top-right 15 (34.88) - 

Top-left 15 (34.88) - 

Bottom-right 6 (13.95) - 

Bottom-left 7 (16.28) - 

Area 

Anterior maxillary 15 (34.88) - 

Anterior mandible -  

Posterior maxilla 15 (34.88) - 

Posterior mandible 13 (30.23) - 

Age (year) - 42.77±10.99 

Vertical loss (mm) - 1.14±0.61 

Horizontal loss (mm) - 0.89±0.45 

Implant diameter (mm) - 4.04±0.45 

 

Table 2. Statistical comparison of the mean of vertical analysis and horizontal analysis by gender group 

Gender 
Mean ± SD 

p-value 
Vertical loss (mm) Horizontal loss (mm) 

Man 1.36±0.77 1.01±0.54 0.27 

Woman 1.01±0.45 0.81±0.37 0.075 

p-value 0.06 0.13 - 

 

Table 3. Statistical comparison of the mean of vertical analysis and horizontal analysis by age group 

Age (year) 
Mean ± SD 

p-value 
Vertical loss (mm) Horizontal loss (mm) 

< 45 year 1.145±0.68 0.883±0.47 0.127 

45-70 1.142±0.51 0.889±0.43 0.109 
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p-value 0.98 0.96 - 

 

Table 4. Statistical comparison of the mean of vertical analysis and horizontal analysis by implanting 

area 

Implanting 

area 

Mean ± SD 
p-value 

Vertical loss (mm) Horizontal loss (mm) 

Anterior 1.37±0.00 1.08±0.00 0.23 

Posterior 1.02±0.00 0.77±0.00 0.04 

P-value 0.07 0.02 - 

 

Discussion: 

Nowadays, preservation of the crystal bone around 

the implant has a special role and importance in its 

long-term stability. If the presence of HOLS or VELS 

around the implant is detected, appropriate 

intervention can be performed and its spread can be 

prevented. 

The aim of this study was to radiograph the 

prevalence of VELS and HOLS of bone around 

implants implanted one year after loading. The 

results showed that there was no significant 

difference between HOLS and VELS of bone 

between the age groups of less than 45 years and 

more than 45 years and also the amount of VELS and 

HOLS of bone was the same in men and women. 

Therefore, based on the results, it can be said that 

gender and age variables have no effect on the rate of 

VELS and HOLS of bone around implants. 

The results of the present study showed that there 

was no significant difference between the anterior 

and posterior teeth in terms of the amount of VELS, 

while the HOLS of the anterior teeth was 

significantly higher than the posterior teeth. Because 

the rate of bone loss around the implant in anterior 

implants is slightly higher than posterior implants, it 

can be stated that often in the anterior buccal region 

the bone thickness is less than the posterior and 

according to previous studies, after tooth extraction, 

labial thickness in CBCT varies from 0.9 to 1.1 mm, 

and this narrow bone width may be more susceptible 

to the bone loss process if the implant is not 

strengthened and grafted [11, 12]. In addition, the 

possibility of placing the buccal position of the 

implant and the wrong drilling path in the anterior 

jaw is more than the posterior areas and one of the 

reasons for the increase in bone loss around the 

implant can be the incorrect position and buccal 

position of the implants and consequently the thin 

bone remaining on the labial fixture. To date, various 

studies have been performed to evaluate the rate of 

bone loss around dental implants in different 

populations, which have reported different results. 

Ajanović et al. (2014) study aimed to evaluate the 

rate of bone loss around dental implants in the 

maxilla and mandible after one year in Bosnia and 

Herzegovina. The results of this study showed that 

there was no statistically significant difference 

between distal and mesial bone loss between maxilla 

(left and right) and mandible (left and right) at the 

implant location. The results of this study showed 

more bone loss related to anterior implants compared 

to posterior implants, while no significant difference 

was found between maxilla and mandible [17]. In this 

regard, in the present study, there was no significant 

difference between VELS in posterior anterior teeth, 

but HOLS of anterior teeth was more than posterior 

teeth. 

Study by Amoian et al. (2014) was performed with 

the aim of comparing the rate of crystal bone loss in 

immediate and delayed implants in radiographic 

view. In this pilot study, a total of 12 implants (6 

immediate implants and 6 delayed implants) were 

placed in male patients in the age range of 30-60 

years, and one week later, periapical radiographs 

were taken using a parallel technique. Patients were 

re-examined over a period of 6 months and one year 

and periapical radiographs were taken from the 

implant site under the same conditions. The results of 

this study showed that the immediate implant had 
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less crystal bone resorption compared to the delayed 

implant during the 6-month period (p value = 0.009). 

Also, for the one-year period of immediate implants, 

the amount of crystal bone loss was less compared to 

delayed implants (p = 0.002). Based on the results of 

the above study, it can be concluded that the rate of 

crystal bone loss in immediate implants is lower and 

in this regard, the use of immediate implants can be 

considered as a more successful method than the 

normal method [18]. 

Conclusion:  

Based on the results of the present study, it can be 

concluded that the rate of vertical loss and horizontal 

bone loss around implants is not significantly 

different between men and women and also between 

different age groups. In addition, the results show 

that there is no significant difference between the 

anterior and posterior teeth in terms of vertical loss, 

while the horizontal loss of the anterior teeth is 

significantly higher than the posterior teeth. 

Therefore, it is suggested that the narrow width of the 

bone related to the anterior teeth be strengthened and 

transplanted to the bone around the implant to reduce 

its horizontal loss of bone around implants. 
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