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ABSTRACT

Introduction: This study evaluated changes in the crestal 
bone height around dental implants placed in different tissue 
biotypes. 
Material and methods: Thirteen patients with single 
edentulous sites were allocated randomly into group A & 
Group B. Group A had seven patients in which implants were 
placed in thick tissue biotype & in Group B six implants 
were placed in thin tissue biotype. Soft tissue thickness was 
evaluated using endodontic reamer no.20, 3mm apical to 
crest using an acrylic stent. A preoperative CBCT was done 
to evaluate the bone density of the proposed implant site, the 
mesiodistal space dimensions and proximity to the nearby 
vital structures. Intra operative IOPAR were taken to check 
for proper angulation & placement of implant guide pin & 
thereafter implant placement. Baseline CBCT were done after 
implant placement in both the groups & follow up CBCT was 
taken at the time of cementation prior to occlusal loading to 
evaluate the crestal bone loss around mesial & distal side of 
implants in both the groups. A p value of < 0.05 was considered 
statistically significant. 
Results: A total of twelve implants were evaluated at follow 
up visits since one subject in Group A did not come up for 
follow up visits after implant placement. A significant crestal 
bone loss at both the mesial and distal sides of the implants at 
the time of cementation was observed in both the groups but 
group B (p-value < 0.010 mesial & < 0.009 distal) showed 
more crestal bone loss as compared to group A. 
Conclusion: It could be inferred from the study that mean 
crestal bone loss was more in Group B (thin tissue biotype) 
as compared to Group A (thick tissue biotype). Thick biotype 
causes less crestal bone changes as compared to thin biotype 
which evokes more crestal bone loss during the period of peri-
implant healing.

Keywords: CBCT Evaluation, Crestal Bone Loss, Dental 
Implants Placed, Tissue Biotypes, Radiographical Study

INTRODUCTION
Implant success is determined by various factors such as 
crestal bone loss, type of prosthesis, occlusal loading, oral 
hygiene maintenance, overlying soft tissues and regularity 
of recall visits.[1] It is considered that median marginal bone 
loss of 0.5mm during healing, followed by < 1.5mm during 
first year after loading and < 0.2mm/ year thereafter is a 
major success criteria for implant therapy. [2] It is observed 
that thick tissues undergo less bone resorption in order to 
establish the biologic width around implants than thin tissues 

which can provoke crestal bone loss during the formation 
of peri-implant seal.[3] In view of the above speculations the 
present study was undertaken to radiographically evaluate 
the crestal bone loss around implants placed in thick & thin 
tissue biotype. 

Aim of the study: To evaluate changes in crestal bone levels 
around dental implants placed in two different tissue biotype 
in submerged two stage implant placement. 

Objectives: 1) To measure the crestal bone height around 
implants at baseline and at cementation using CBCT in two 
groups of thick & thin tissue biotype 2) To compare the 
crestal bone loss in two groups. 

MATERIAL AND METHODS
This study was designed as a prospective controlled 
radiographic study. Two groups were formulated based on 
tissue thickness at the implant site as Group A -THICK 
BIOTYPE with mucosal thickness of > 2mm [4] and Group 
B (mucosal thickness of < 2mm ) THIN BIOTYPE [4]. A 
preoperative CBCT was done to evaluate the bone density of 
the proposed implant site, the mesiodistal space dimensions 
and proximity to the nearby vital structures. Baseline CBCT 
were done after implant placement in both the groups & 
follow up CBCT was taken at the time of cementation prior 
to occlusal loading to evaluate the crestal bone loss around 
mesial & distal side of implants in both the groups. A p value 
of < 0.05 was considered statistically significant.A sample 
size of 13 subjects were selected using GPOWER software 
(Version 3.0.10).The study was conducted in the Department 
of Periodontics & oral implantology, Govt. Dental College 
& hospital, Srinagar after getting the approval from the 
Institutional Review Board. Patients visiting the OPD, 
Dept. of Periodontics and Oral Implantology with a single 
edentulous space surrounded by natural teeth on both the 
sides were screened. The patients were enrolled for the study 
after fulfilling the inclusion & exclusion criteria & duly 
attesting to the informed consent. 
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Methodology: The present clinical trial was conducted on 
13 patients,(Group A ;n=7 & Group B ;n=6) as a comparative 
radiographic study. Prior to implant placement all patients 
were prepared following the treatment protocol, first by 
Phase I therapy & therafter two weeks surgical implant 
placement was carried out. Patients were assigned into Group 
A (Thick biotype) and Group B (Thin biotype) based on the 
preoperative mucosal thickness at the proposed implant site 
using an acrylic stent for standardization5] . All examinations 
were carried out by a single examiner who was trained and 
calibrated at the Dept. of Periodontics, Govt. Dental College 
and Hospital, Srinagar. 

Surgical procedure: All surgical procedures as well as 
radiographic measurements were done by a single operator. 
Following universal precautions, and local anaesthesia 
(lidocaine HCl with adrenaline 1:80,000) injection, 
customized acrylic stent was used for subsequent soft tissue 
measurements. Patients with thickness of  >2mm were 
assigned Group A (thick biotype) and those with thickness of 
< 2mm were assigned group B (thin biotype). Following this, 
a crestal incision at the centre of the edentulous ridge was 
performed and a full thickness flap was reflected. Osteotomy 
was prepared as per the manufacturers guidelines and all the 
implants were placed in a conventional two stage procedure 
with submerged placement and in the range of 3.75-4.2 mm 
in diameter. An IOPAR was taken to confirm proper implant 
position and the cover screw was placed. Subsequently, 
baseline CBCT was done to measure the crestal bone height 
mesially and distally after implant placement. After surgery, 
mouth rinsing with a chlorhexidine containing solution 
(0.2%), twice daily for 1 week, was prescribed together 
with the standard post-surgical medication (analgesics & 
antibiotics).Thereafter, the patients were recalled first at 1 
week, and then every month for follow-up and oral hygiene 
reinforcement. No provisional restorations were used.
At 4-6 months after the implant placement, the second stage 
surgery was performed. Full-thickness flaps were elevated, 
and the cover screw was exposed. Healing abutments 
were installed and sutures placed. Final restorations were 
delivered 3-4 weeks after second stage surgery. At the time 
of cementation of the prosthesis, crestal bone changes were 
evaluated using CBCT.[6]

Data collection:
A) At the time of implant placement:
Measurement of crestal bone levels: Crestal bone height 
at the mesial and distal side of the implant at baseline 
(CBHb) was measured using CBCT (NEWTOM GIANO) 
immediately after implant placement. The coronal surface 
of the implant was taken as the reference line from which 
2 perpendicular lines were dropped on the mesial and distal 
aspect of the implants to the first bone to implant contact. [7] 
Comparative measurements of mesial and distal crestal bone 
levels adjacent to implants were made to the nearest 0.1 mm. 

B) At the time of cementation of crown: After cementation 
of the crown, mesial and distal crestal bone height (CBHc) 

was again measured using CBCT.The difference in crestal 
bone height from baseline to cementation was designated as 
crestal bone loss (CBL) in both the groups. 

Statistical methods: The recorded data was compiled and 
entered in a spreadsheet (Microsoft Excel) and then exported 
to data editor of SPSS Version 20.0 (SPSS Inc.Chicago, 
Illinios,USA). Data was summarized as Mean ± SD. For 
intragroup analysis student’s paired t-test was employed 
to compare the change within the group and Student’s 
independent t-test was employed for intergroup analysis. 
A P-value of less than 0.05 was considered statistically 
significant.

RESULTS
The study comprised of total of 13 subjects and were 
divided into two groups of Thick Biotype (>2mm) (GROUP 
A) and Thin Biotype (<2mm) (GROUP B).One subject 
of Group A did not come up for follow up visits. Both the 
groups had similar demographic as well as baseline clinical 
characteristics. Table 1 show the change in Crestal bone 
height (Mesial) in Group A (Thick Biotype) from baseline 
(CBHb) upto the cementation (CBHc).It was interpreted 
from the CBCT that there is a mean decrease in mesial 
crestal bone height from baseline (1.39 ± 0.40 mm) upto 
the cementation (1.28 ± 0.49 mm).The calculated value 
from the change in crestal bone height amounts to a mean 
value of 0.11 + 0.80mm which is the mean crestal bone loss 
at the mesial side of the implant in Group A at the time of 
cementation and is statistically significant (P value- 0.016) 
.Table 2 show the change in Crestal bone height (Mesial) 
in Group B (Thin Biotype) from baseline (CBHb) upto the 
cementation (CBHc). It was interpreted from the CBCT that 
there is a mean decrease in mesial crestal bone height from 
baseline (1.39± 0.40 mm) upto the cementation (1.19 ± 0.50 
mm). The calculated value from the change in crestal bone 
height amounts to a mean value of 0.19 ± 0.80 mm which is 
the mean crestal bone loss at the mesial side of the implant 
in Group B at the time of cementation and is statistically 
significant (P value- 0.010).Table 3 show the change in 
Crestal bone height (Distal) in Group A (Thick Biotype) 
from baseline (CBHb) upto the cementation (CBHc).It was 
interpreted from the CBCT that there is a mean decrease in 
distal crestal bone height from baseline (1.45 ± 0.37 mm) 
upto the cementation (1.35 ± 0.42 mm).The calculated value 
from the change in crestal bone height amounts to a mean 
value of 0.10 + 0.62 mm which is the mean crestal bone loss 
at the distal side of the implant in group A at the time of 
cementation and is statistically significant (P value- 0.014). 
Table 4 show the change in Crestal bone height (Distal) in 
Group B (Thin Biotype) from baseline (CBHb) upto the 
cementation (CBHc).It was interpreted from the CBCT that 
there is a mean decrease in distal crestal bone height from 
baseline (1.47 ± 0.38 mm) upto the cementation (1.25 ± 
0.54 mm).The calculated value from the change in crestal 
bone height amounts to a mean value of 0.22 ± 0.86 mm 
which is the mean crestal bone loss at the distal side of 
the implant in Group B at the time of cementation and is 
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statistically significant (P value- 0.009). Table 5 show the 
comparison of mesial crestal bone loss in both groups A & 
B. On interpreting the mean values of both the groups, it was 
observed that the mesial crestal bone loss of Group B (0.19 
± 0.80 mm) was significantly higher than the mesial crestal 
bone loss of group A (0.11 + 0.80 mm) evaluated at the time 

of cementation. However on comparing both the groups no 
statistically significant difference was seen (P value- 0.426).
Table 6 show the comparison of distal crestal bone loss in 
both groups A & B. On interpreting the mean values of both 
the groups, it was observed that the distal crestal bone loss 
of Group B (0.22 + 0.86 mm) was significantly higher than 
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the distal crestal bone loss of group A (0.10 + 0.62 mm) 
evaluated at the time of cementation. However on comparing 
both the groups no statistically significant difference was 
seen (P value- 0.310) 

DISCUSSION
Tooth replacement by Dental implants is an innovative 
treatment modality for rehabilitation of the lost function 
and esthetics after tooth extraction. The extensive scientific 
literature published in the field of implantology offers 
a plethora of criteria to define implant success.[8,9,10] 

Traditionally, clinical parameters used to measure implant 
success include marginal bone loss, sulcus depth, and 
mobility.[1] 

In the same line of thought, the current study was directed 
to explore any implications of crestal bone stability around 
dental implants and correlate the same with the success of 

implant therapy. 
Radiographic bone changes were noted using Cone 
beam computed tomography (CBCT) ,Newtom 3G.[6]The 
radiographs were made at 0 month i.e., immediately after 
implant placement and then at the time of cementation but 
before prosthetic loading.[11] To obtain a reproducible data, 
the definition of reference points in the image was set. The 
most coronal point of implant was taken as the reference 
line because it was permanently visible and easy to locate 
on all radiographs. [7] Since our protocol was submerged 
placement of the implant, bone level was coronal to the 
reference line. Measurements were made at baseline and at 
the time of cementation at the mesial and distal aspects of the 
implants by dropping perpendiculars from the reference line 
to the bone level.[12] The change in crestal bone height from 
baseline upto cementation was noted as crestal bone loss as 
an effect of change in soft tissue thickness in this study.
On the basis of soft tissue thickness two groups were made 
in our study, Group A –Thick Biotype (> 2mm) & Group 
B -Thin Biotype (< 2mm). The decision to divide the test 
implants into two groups using the benchmark of 2.0 mm 
of gingival tissue thickness was based on the results of an 
animal study conducted by Berglundh et al [13] which was the 
first attempt to analyze the influence of mucosal thickness on 
stability of bone. In that experiment, the mucosal thickness 
in the test group was an average of about 2.0 mm; therefore 
this measurement was used as the means to distinguish 
between thin and thick mucosa. 
Change in crestal bone height 
Our study evaluated the effect of change on the crestal bone 
levels as the stability of the crestal bone levels has been 
used as a benchmark for implant success. The bone levels 
were measured on CBCT taken at the baseline after implant 
placement and thereafter crown placement. Bone loss was 
observed in both the thick and thin biotype cases, over the 
duration of the study. 
At baseline, in group A the mean crestal bone height 
measured mesially and distally using CBCT was noted as 
1.39 ± 0.40 mm and 1.45 ± 0.37 mm respectively while in 
group B the mean crestal bone height measured mesially and 
distally using CBCT was noted as 1.39 ± 0.36 mm and 1.47 
± 0.38 mm respectively.
Similarly, at cementation, in group A the mean crestal bone 
height measured mesially and distally using CBCT was noted 
as 1.28 ± 0.49 mm and 1.35 ± 0.42 mm respectively while in 
group B the mean crestal bone height measured mesially and 
distally using CBCT was noted as 1.19 ± 0.50 mm and 1.25 
± 0.54 mm respectively. 
The above observation is also in accordance with a study 
done by Kaminaka et al. 2014[6], who compared soft tissue 
changes for a period of one year in thick and thin biotype 
group around implants with different abutment connection 
designs. Baseline soft tissue thickness as well as crestal 
bone loss was evaluated using CBCT in the study. They 
reported more CBL in thin biotype group as compared to 
thick biotype group. Statistically significant correlations 

Crestal bone height (Mesial) Mean SD P-value
At Baseline (Cbhb) 1.39 0.40 -
At cementation (Cbhc) 1.28 0.49 -
 Crestal bone loss (Mesial) 0.11 0.80 0.016

Table-1: Group-A : Change in crestal bone height (mesial) 

Crestal bone height (Mesial) Mean SD P-value
At baseline (CBHb) 1.39 0.36 -
At cementation (CBHc) 1.19 0.50 -
Crestal bone loss (MESIAL) 0.19 0.80 0.010

Table-2: Group-B : Change in crestal bone height (mesial)

Crestal bone heigh (distal) Mean SD P-value
At baseline (CBHb) 1.45 0.37 -
At cementation (CBHc) 1.35 0.42 -
Crestal bone loss (distal) 0.10 0.62 0.014

Table-3: Group-A : Change in crestal bone height (distal)

Crestal bone height(distal) Mean SD P-value
At baseline (CBHb) 1.47 0.38 -
At cementation (CBHc) 1.25 0.54 -
Crestal bone loss (distal)  0.22 0.86 0.009

Table-4: Group-B : Change in crestal bone height (distal)

Groups Mean SD P-value 
A 0.11 0.80 0.016
B 0.19 0.80 0.010
A v/s B - - 0.426

Table-5: Comparison of crestal bone loss- loss-mesial in 
groups A & B

Groups Mean SD P-value 
A 0.10 0.62 0.014
B 0.22 0.86 0.009
A v/s B   -    - 0.310
Table-6: Comparison of crestal  bone loss- distal in groups A 

& B
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were observed between initial horizontal bone thickness and 
changes in vertical bone and soft tissue height and between 
initial horizontal soft tissue thickness and the change in 
vertical soft tissue height. 
Comparison of crestal bone loss in the two groups
The mean crestal bone loss in group B at the mesial side of 
the implant at the time of cementation was 0.19 ± 0.80 mm ( 
P value- 0.010) which was significantly higher than the mean 
crestal bone loss on the mesial side of the implants in group 
A which was 0.11 + 0.80 mm (P value-0.016) .
Similarly, the mean crestal bone loss on distal side of the 
implant in group B was significantly higher, 0.22 + 0.86 mm 
(P value 0.009) than the distal crestal bone loss in group A 
which was 0.10 + 0.62 mm (P value 0.014) 
The results of this clinical study are consistent with those 
of an animal study by Berglundh et al [13] which showed the 
potential for thin tissues to cause crestal bone loss during the 
process of biologic width formation. [13] 
Similarly, Linkevicius et al [14,15,16,17] compared thin & thick 
biotypes and found that the mean CBL values were more 
in thin biotypes as compared to thick biotype. These studies 
demonstrated statistically significant less marginal bone loss 
when thick tissue or augmented thin tissues were present 
compared to non-augmented thin tissues. Results from these 
studies presented that both thick and thickened tissues with 
>2mm thickness as measured perpendicularly form the crest 
at time of implant placement were with less CBL. 

Thus the amount of bone loss was found to be more in 
thin biotype (Group B) cases as compared to thick biotype 
(Group A). The difference in mean crestal bone loss between 
the two biotypes can be attributed to the fact that the thick 
tissues formed the biologic width by proliferating laterally 
or coronally, which is unlike to that observed in thin biotype 
cases wherein the bone around the implants underwent 
remodelling to accommodate the soft tissue biologic width.
[18] 

CONCLUSION
This study was designed as a prospective controlled trial to 
assess the changes in crestal bone height around implants 
at the time of cementation. Two groups were formulated 
on the basis of soft tissue thickness at the implant site as 
Group A with mucosal thickness of > 2mm- thick biotype 
and Group B with mucosal thickness of < 2mm – thin 
biotype. The study was conducted in the Department of 
periodontics & oral implantology, Govt. Dental College & 
Hospital, Srinagar. Thirteen patients were enrolled for the 
study after fulfilling the inclusion & exclusion criteria & 
duly attesting to the informed consent .They were divided 
into two groups of thick and thin biotype on the basis of 
tissue thickness at the proposed implant site prior to implant 
placement. Baseline measurements were made for the soft 
tissue thickness and crestal bone height (mesially & distally) 
at the implant placement and were then measured at the 
time of cementation to evaluate the change in crestal bone 
height in both the groups using CBCT.It was observed that 

there was a significant crestal bone loss at both the mesial 
and distal sides of the implant at the time of cementation 
in both the groups but group B showed more crestal bone 
loss as compared to group A. However, on comparing both 
the groups, nonsignificant difference in crestal bone loss 
between the two groups was observed till cementation. 
Keeping in view these observations, it could be concluded 
from the study that the tissue biotype plays a significant role 
in early crestal bone loss around implants till cementation. 
Since after prosthetic rehabilitation many other factors such 
as occlusal loading might influence the crestal bone changes. 
However, there exits certain limitations in the study, the small 
sample size could have influenced the results. But, a number 
of earlier published and widely cited clinical trials used very 
similar [21] or even smaller sample sizes,[18] so it seems that 
sample size in the current study may be acceptable. Hence, it 
could be inferred from the study that thick biotype causes less 
crestal bone loss as compared to thin biotype. Nonetheless, 
further research needs to be undertaken for evaluating the 
effect of augmented thin tissues in order to prevent more 
crestal bone loss around implant, thus achieving implant 
success. 
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