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Abstract 
 
Aim: This study aimed to retrospectively examine and compare the clinical 
conditions of different implant levels at the end of 1 year. The clinical success 
is closely related to the loading time, the primary stability, oral hygiene, the 
features of the implant neck, and the bone structure. 

Methodology: A total of 41 implants were applied to patients with a mean 
age of 52.76 ± 11.39 years. Among these patients, 10 (47.6%) were female, 
and 11 (52.4%) were male. Out of the total of 19 implants, 46.3% were 
placed in the left mandible. Specifically, 14.6% were placed in the premolar 

area and 31.7% were placed in the molar region. The 22 (53.7%) remaining 
cases were placed in the right mandible, with 10 (24.4%) in the premolar 
region and 12 (29.3%) in the molar region. In all, 21 implants (51.2%) were 
placed at the bone level, whereas 20 implants (48.8%) were placed at the 
tissue level. Out of the total of 41 implants, 25 (61%) had a diameter of 3.3 
mm, whereas 16 (39%) had a diameter of 4.1 mm. X-rays were taken to detect 
bone loss in the mesial and distal regions, transferred to the computer, and 
evaluated via IBM SPSS Statistics V22 software. 

Results: In the study, 19 (46.3%) of the implants were placed in the left 
mandible and 22 (53.7%) in the right mandible. Approximately 51.2% of the 
implants were placed at the bone level, and 48.8% were at the tissue level. 
Initial Osstell values ranged from 72.88 ± 6.4 ISQ to 75.83 ± 5.92 ISQ. The 
initial X-ray results varied between 0.03 ± 0.09 mm and 0.38 ± 0.99 mm, 
whereas the final X-ray measurements were 0.15 ± 0.24 mm to 0.71 ± 1.54 

mm. 

Conclusion: Bone loss was determined to be less than 2 mm in both groups. 
Plaque accumulation occurred in the lingual region; however, it was observed 
more at the bone level. Hygiene control is the key for success, which could 
easily be accomplished with the gingival level of implants or the gingival 
positioning height of the abutments. 
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Introduction 
 
Large-scale studies have shown that dental implants 
have long-term survival rates ranging from 93.3% to 98%; 
this indicates that dental implants are a highly successful 
therapy for edentulousness (1, 2, 3). Several factors have 
been proposed to decrease the long-term success of 
dental implants. These factors include the location of the 
implant in the jaw (anterior vs. posterior region and 
maxilla vs. mandible), the size (length, diameter) and 
design of the implant, implant characteristics 
(dimensions, coating, loading, etc), the need for bone 

augmentation procedures, the density of the bone at the 
implant site (quantity and quality of bone), and patient-
related risk factors such as general patient health status, 
age, smoking, oral hygiene maintenance, history of 
periodontal disease, diabetes, and osteoporosis (1, 4). 

The survival rates of dental implants are also closely 
related to the clinical experience of the dentist, the 

preferred surgical procedure, the loading time of the 
prosthesis, the adequate stability of the implant during 
surgery, the patient's ability to maintain proper oral 
hygiene, the design features of the implant neck, and 
local factors such as the health of the hard and soft 
tissues where the implant is placed (5). The stability of 
the implants is closely related to the primary stability 
obtained when first placed. Primary stability depends on 
the patient's bone structure, the presence of infection in 
the area where the implant is placed, and the properties 
of the implant surface (6). Clinical data such as less than 
5 mm pocket depth, bleeding index, plaque index, and 
less than 2 mm bone loss radiological evaluations where 
marginal bone loss is determined are essential auxiliary 
factors in evaluating soft and hard tissues around the 
implant (7).  

Our hypothesis was that tissue-level implants would 
clinically exhibit less bone loss in the posterior region 
than bone-level implants. In addition, their clinical 
evaluation would be better. 

The present study aimed to retrospectively examine 
and compare the clinical conditions of different implant 
levels at the end of one year. 

 
 

Materials and Methods 
 
Approval for this study was obtained from the Ethical 

Committee of the Non-Invasive Clinical Research of 
Kocaeli University (No: KAEK-2015-205).  

The study included individuals older than 18 years of 
age who were literate, signed patient consent, had good 
oral health, had a single tooth loss in the posterior 
mandible with a bone width of 6 mm, and were treated 
with implants with bone level 3.3 mm or tissue level 3.3 
mm and 4.1 mm diameters with sandblasted, large grit, 
acid-etched implant (SLA) surface. In the study, 41 
implants were applied to patients with an average age of 
52.76 ± 11.39 years, of which 10 (47.6%) were female, 
and 11 (52.4%) were male. 19 (46.3%) implants were 

placed in the left mandible, with 6 (14.6%) in the 
premolar region and 13 (31.7%) in the molar region. The 
22 (53.7%) remaining cases were placed in the right 
mandible, with 10 (24.4%) in the premolar region and 12 
(29.3%) in the molar region. Overall, 21 (51.2%) implants 
were bone level, while 20 (48.8%) were tissue level. The 
implant diameter of 25 (61%) implants had a diameter of 
3.3 mm, and 16 (39%) 4.1 mm. 

Patients with implants that were considered 
clinically osteointegrated because of resonance 
frequency analysis (Osstell™ ISQ, Integration Diagnostics 
AB, Gothenburg, Sweden) had porcelain-fused to metal 
restorations applied as permanent restorations. The 
counter-arch of all implants was restored using fixed 
partial dentures. Plaque, bleeding index, and pocket 
depth were measured in the implants and were 
evaluated periodically.  

To detect bone loss in the mesial and distal regions, 
X-rays were taken using the parallel technique after 
surgery and in the following one-year period. Images 
were transferred to the computer environment and 
evaluated using Photoshop CC (Adobe Inc., San Jose 
2017, CA, USA) (Fig. 1).  

To determine the marginal bone loss, the distance 
to the top of the bone was measured, taking the apex of 
the implant in the bone as a reference point. These 
measurements were made immediately after surgery as 
well as 6 and 12 months thereafter. The measurements 
were proportioned to the actual thread lengths to obtain 
realistic measurements. The criteria for success were 
based on the criteria announced by the International 
Congress of Oral Implantologists in 2007 (8), which 
included no clinical pain or tenderness upon function, no 
exudate history, zero mobility, and no bone loss larger 

than 2 mm within one year. 

 

 

Figure 1. Bone loss measurement 

 

Statistical analysis 
 

Analyses were performed by using SPSS software 
(IBM SPSS Statistics version 22, IBM Inc., Armonk, NY, 
USA).  

The consistency of the parameters with a regular 
distribution was assessed using the Shapiro-Wilk test. In 
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addition to descriptive statistical methods (mean, 
standard deviation, frequency), the Mann-Whitney U test 
was used to compare the parameters that did not 
indicate a regular distribution between the two groups in 
comparison with quantitative data.  

The Wilcoxon signed-rank test was utilized for the 
in-group comparisons of parameters that did not indicate 
a regular distribution. Significance was evaluated at a 
level of p<0.05. 

 
 

Results 
 

The initial mesiodistal Ostell values of the right region 
(72.88 ± 6.4 ISQ) were significantly different from those 
of the left region (75.83 ± 5.92 ISQ) (p=0.036). No 
statistically significant difference was determined 
between the right and left regions in terms of the final 
mesiodistal Ostell values (p>0.05). No statistically 
significant difference was recorded between bone -and 
tissue-level applications and among all bone-level 
implants in terms of initial and final mesiodistal Ostell 
values (p>0.05). As for tissue-level implants, the increase 
in the final mesiodistal Ostell values (76.95 ± 4.29 ISQ) 
compared to the initial values (74.75 ± 6.51 ISQ) was 
statistically significant (p=0.034). 

The initial and final buccolingual Ostell values 
between the right and left regions were not statistically 
different (p>0.05). The difference between the bone-
level and tissue-level implants or between the initial and 
final buccolingual Ostell values within the groups was not 
significant (p>0.05). 

We found no statistically significant difference 
between the right and left regions in terms of initial 
mesial X-ray values (p>0.05). The final mesial X-ray 
values for the right section (0.55 ± 1.75 mm) were 
determined to be significantly higher than those of the 
left region (0.35 ± 0.32 mm; p=0.038). The difference 
between the initial (0.38 ± 0.99) and final (0.71 ± 1.54) 
mesial X-ray values of the bone-level implants was found 
to be significantly higher (p=0.001). The difference 
between the initial (0.03 ± 0.09 mm) and the final mesial 
X-ray values (0.15 ± 0.24 mm) was significantly high 
(p=0.018). There were significant differences between 
the initial and final mesial X-ray values of the bone-level 
and the tissue-level implants (p=0.007; p=0.012), and 
the increase observed in the final measurement 
compared to the initial mesial X-ray values of the bone 
level was statistically significantly higher than the 
increase observed in the final measurement compared to 
the initial mesial X-ray values from the tissue level 
(Table 1).  

  
 

Table 1. Changes recorded in the Ostell, periodontal, and X-ray between two implant levels 

  Implant level 

p   Bone-level Tissue-level 

   Mean ± SD (Median) Mean ± SD (Median) 

Ostell measurements Mesial change 1 ± 5.01 (1) 2.2 ± 4.36 (2.5) 0.582 

 Buccal change 0.57 ± 4.93 (1) 3 ± 4.59 (2) 0.106 

X-ray data Mesial change 0.33 ± 0.57 (0.3) 0.12 ± 0.2 (0) 0.041* 

 Distal change 0.32 ± 0.29 (0.3) 0.11 ± 0.21 (0) 0.006* 

Periodontal measurements    

Pocket depth Mesial change 0.38 ± 0.59 (0) 0.45 ± 0.6 (0) 0.677 

 Buccal change 0.57 ± 0.68 (0) 0.3 ± 0.73 (0) 0.251 

 Distal change 0.19 ± 0.6 (0) 0.3 ± 0.57 (0) 0.498 

 Lingual change 0.62 ± 0.86 (1) 0.4 ± 0.5 (0) 0.413 

Bleeding index Mesial change -0.1 ± 0.62 (0) 0.05 ± 0.69 (0) 0.479 

 Buccal change -0.33 ± 0.66 (0) 0.2 ± 0.62 (0) 0.012* 

 Distal change -0.1 ± 0.44 (0) 0.1 ± 0.72 (0) 0.291 

 Lingual change 0.05 ± 0.59 (0) 0.4 ± 0.68 (0.5) 0.067 

Plaque index Mesial change -0.1 ± 0.44 (0) -0.05 ± 0.39 (0) 0.720 

 Buccal change -0.05 ± 0.38 (0) -0.05 ± 0.39 (0) 0.983 

 Distal change -0.05 ± 0.5 (0) 0 ± 0.32 (0) 0.705 

 Lingual change 0.24 ± 0.44 (0) 0.15 ± 0.37 (0) 0.482 

  Mann-Whitney U Test *p<0.05 
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The difference between the right and left regions in 
terms of the initial and final distal X-ray values (p>0.05) 
was not statistically significant; however, the initial 
(0.38  ±  0.99 mm) and final (0.62 ± 0.85 mm) distal X-
ray values of the implants at the bone level (p=0.000) 
and the initial (0.02 ± 0.07 mm) and final (0.12 ± 0.23 
mm) distal X-rays within the implants from the tissue 
level (p=0.043) were significantly different. We also 
found statistically significant differences between the 
initial and final distal X-ray values of the bone-level and 
the tissue-level implants (p=0.005; p=0.001), and the 
initial and final distal X-ray values of the bone level were 
determined to be significantly higher than the tissue 
level. 

There was no statistically significant difference 
between the right and left regions in terms of mesial and 
distal pocket depth values before and after the 
intervention (p>0.05) and between bone and tissue levels 
in terms of initial and final mesial and distal pocket 
depth values (p>0.05). The difference between the initial 
(2.67 ± 0.73 mm) and final mesial pocket depth (3.05 ± 
0.59 mm) values of the implants at the bone level was 
found to be statistically significantly higher (p: 0.011). 
The difference between the initial (2.65 ± 0.59 mm) and 
final (3.1 ± 0.79 mm) mesial pocket depth values of the 
implants at the tissue level was determined to be 
statistically significant (p=0.007). At the tissue-level 
implant level, the increase in the final measurement (2.7 
± 0.92 mm) compared to the initial distal pocket depth 
(2.4 ± 0.6) was statistically significant (p=0.034). 

 
 

Discussion 
 
Our hypothesis was that tissue-level implants would 
clinically exhibit less bone loss in the posterior region 
than bone-level implants. In addition, we thought their 
clinical evaluation would be better. In line with all our 
findings, we rejected our hypothesis. We believe that 
patients can clinically benefit from both types of 
implants. 

Previous studies have stated that the RFA values of 
the implant provide information regarding the condition 
of the bone during implantation, and an increase in this 
value indicates that the implant is effective in 
osseointegration and can be used as a reference in the 
subsequent healing period (9, 10). In our study, stability 
values were determined using an Osstell device during 
surgery and prior to restoration. The clinical success of 
bone- and tissue-level implants performed by late 
loading of the mandible was evaluated. 

In RFA studies performed on implants applied to the 
mandible, Osstell values were reported to be an average 
of 74.1-76.2 ISQ (11-15). The mean ISQ values of bone 

and tissue-level implants in our study were measured as 
75.2 ± 4.90 ISQ. These results are consistent with the 
measurements of implants applied to the mandible. A 
statistically significant difference was determined in the 
first Osstell measurements in the mesial-distal direction 
between the right and left sections. The surgeon's 

operating technique resulted in this difference. There 
were no significant differences between these values in 
the second measurement. During the evaluation of the 
tissue-level implants, the values of the second 
measurement were determined to be higher, which was 
attributed to the success of osteointegration and that 
the bone structure was ideal for implant treatment. 

Determining the amount of marginal bone around 
the implant plays an essential role in evaluating the 
success of dental implant treatment (16-19). 
Radiographs obtained by the parallel technique, as a 
non-invasive method, were used to evaluate the bone 
around the implant (20-22). In our study, we used 
intraoral radiographs with a parallel technique to assess 
changes in the marginal bone level. We measured the 
changes in marginal bone level on the mesial and distal 
surfaces of the implants on radiographs taken 1 and 18 
months after implant placement. 

In the clinical follow-up of different implant brands, 
no significant relationship was found between the 
amount of bone loss and implant brands, diameters, or 
quality of the bone on which the placement was made; 
however, time was reported to significantly affect the 
amount of bone loss (23). It has been stated that the 
most significant destruction occurs within the first year; 
less than 2 mm of destruction up to 5 years was clinically 
acceptable and was within the admissible range for the 
implant to be deemed successful (24-29). In our study 
with a total of 41 implants, bone losses in the mesial and 
distal regions at the end of 1 year were 0.71 ± 1.54 mm 
and 0.62 ± 0.85 mm, respectively, at the bone level. As 
for the tissue-level implants, it was measured as 0.15 ± 
0.24 mm and 0.12 ± 0.23 mm. The lower loss at the 
tissue- level is related to the ability of patients to clearly 
see the implant and restoration borders; better results 
were obtained from the target-oriented intraoral care 
since it was mentioned that the implant should be bright. 

To identify the factors and specific problems that 
would affect the success of implant treatment, it was 
essential to evaluate the long-term implant success and 
complication rates for each system. Clinically, implant 
periphery evaluation is necessary to detect early signs of 
peri-implantitis and treatment planning. Objective 
evaluation of different implant systems was possible by 
defining appropriate clinical parameters and indices 
(30). In our study, we evaluated implants using clinical 
evaluation parameters. 

The indexes used in the evaluation of periodontal 

tissues around natural teeth (31, 32) were modified to 
examine the tissues around the implants. Thus, the 
plaque and bleeding indexes were improved, and a 
relationship was found between the microbial 
characteristics of the peri-implant area and bleeding and 
plaque indices. In our study, modified Mombelli plaque 
and bleeding indices were used to evaluate the soft 
tissues. 

Probing bleeding has been used in the prognosis of 
attachment loss in teeth. Researchers investigated the 
prevalence of bleeding during probing and concluded 
that this parameter was a highly reliable indicator for 
future periodontal stability, where the predictive values 
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were negative, and there was no bleeding during probing 
(31, 33). In the studies conducted, evaluations were 
made on the annual average bone loss, bleeding on 
probing, pocket depth, and success and survival rates. No 
statistically significant difference was observed between 
the groups in terms of bleeding during probing (p>0.05) 
(22, 34, 35). In our study, no significant difference was 
observed in the time-dependent evaluation of bleeding 
index scores between the two groups (p>0.05). In 
evaluating plaque scores, lingual plaque scores of bone-
level implants were determined to be significantly higher 
than those of other surfaces, and the bone-level final 
bleeding index was significantly higher than the first 
bleeding index (p <0.05). This is due to the difficulty 
patients experience in manipulating the brush on lingual 
surfaces rather than on buccal surfaces. 

It has been reported that the pocket depth 
measurement used in the clinical evaluation of implants 
may disrupt the connection between the soft tissue and 
implant surface. Therefore, it was recommended to 
avoid probing within three months after the implant-
abutment connection (16, 36). Because of the difference 
in the attachment between the gingiva and the root 
surface between the implant surface and the mucosa, 
pocket measurements taken around the tooth and 
implant were not entirely comparable (32, 37, 38). Since 
many collagen fibrils run parallel to the implant axis, 
there could be differences in determining the probing 
depth due to many factors such as probing force and 
angle, probe diameter, the roughness of the implant 
surface, and the hardness of marginal tissue (39, 40). In 
addition, the periodontal probe could penetrate 
approximately 0.52 mm deeper in the peri-implantitis 
than in healthy peri-implant tissues (41). Considering the 
criteria determined for soft tissues in a successful 
implant, it was stated that the depth of the pocket 
should be <5 mm. Studies have shown that pocket depth 
might increase over time (33, 42, 43). In our study, 
because the initial and final measurements were taken 
from the right and left sections, and the bone- and 
tissue-level implants were taken after the adaptation 
process of the soft and hard tissues around the implant, 
it was observed that the depth of the pocket was less 
than 5 mm, and had increased in the final measurements. 
In our study, where we evaluated two different implant 
levels, the success rate of implants was determined to 
be 100% based on the implant success criteria (bone loss 
<2 mm, mobility [-], pain/tenderness upon function [-], 

and no exudate history specified in the International 
Congress of Oral Implantologists. 

This study has a few limitations. Since our inclusion 
criteria were very specific, the number of cases that 
could be included was limited. Another limitation is that 
the time of observation was limited to one year; the 
same case series will be reported after five years. 
However, since most of the recession occurs within the 
first year, the present follow-up will give us a good 
perspective of the situation.  

In summary, our findings revealed that the survival 
rate of bone-level and tissue-level implants was 100%. At 
both dental implant levels, an increase was observed in 

the Osstell measurements in the mesiodistal and 
buccolingual directions. Although there was no 
difference between the two groups, an increase was 
observed in the final Osstell measurements compared to 
the initial measurements. Although a significant loss was 
observed over time when comparing the initial and final 
peri-implant bone measurements in both implants, the 
bone loss was observed to be within normal limits. An 
increase in pocket depth was observed for both implants 
over time. These values are clinically acceptable, as they 
are <5 mm in size. Particularly in bone-level implants, 
the increase in plaque and bleeding index was caused by 
the difficulty of cleaning the lingual areas with a brush, 
and the implant prosthesis margin could not be observed 
clearly. Therefore, to set the acceptable established 
hygiene habits of the patients correctly, 3-month 
controls should be made upon the delivery of the 
prosthesis, and the control frequency should be 
decreased after the right habits are maintained. 
 
 

Conclusion 
 
This study aimed to investigate the clinical success of 
different-level implants in the mandibula posterior 
region in the 1-year follow-up. Oral hygiene is key in the 
clinical success of implants. If the patients are able to 
visualize and clean the margins of the crowns and the 
implants, their hygiene control could easily be improved; 
thus, this can be accomplished with the gingival level of 
implants or the gingival positioning height of the 
abutments.  
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