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Crestal Bone Changes around Soft Tissue Level versus
Bone Level Dental Implant Loaded with Single Crown: A
Randomized Clinical Trial
Aiman O Johar

A b s t r ac t
Background: Crestal bone level surrounding a dental implant is a dynamic structure due to bone remodeling and possible bone loss after
implant loading. The study aims to compare the bone changes around single implants 1.8 mm machined collar soft tissue level versus bone
level implant with nonmachined collar all roughed surface placed either in the maxilla or the mandible at 3–6 years
Materials and methods: A randomized controlled clinical trial was conducted among 100 patients needing dental implants. The participants were
randomly divided into two study groups; group 1 received bone level implants. Group 2 received soft tissue level implants (1.8 mm machined
surface). After three months of the healing period, the implants were loaded with a screw-retained single crown. The initial measurement was
done at three years and repeat measurements were recorded after six years. Statistical analysis was performed by paired sample t-test and
independent sample t-test. Statistical significance was considered at α = 0.05.
Results: The bone measurements for the soft tissue level implant at three years and six years were 0.556 ± 0.2742 mm and 1.172 ± 0.6128 mm,
respectively while those for the bone level implant were 0.668 ± 0.3178 mm and 1.366 ± 0.8163 mm, respectively. The intragroup comparison
revealed that there was a statistically significant rise in the measurement at the 6-year evaluation as compared to the three-year evaluation
for both the type of implants. However, the intergroup comparison revealed no statistically significant difference in the bone measurement
between the two implant types at both three years and 6-year measurements.
Conclusion: There is no difference in the bone changes around single implants placed either at soft tissue level or at the bone level.
Clinical significance: The choice of implant should be based on the esthetic requirement of the patient as well as the clinician’s expertise.
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Introduction

T

he past decade has experienced a significant rise in expectations,
both functional and esthetic, of patients’ from implantsupported restorations. Hence, the previously described standard
supraepi gingival location of the crown margin (microgap/interface)
is no longer acceptable from an esthetic point of view.1-3 Therefore,
implants in esthetically demanding sites are placed deeper into
the bone than in areas of less esthetic concern to avoid a visible
titanium implant shoulder thus achieving a subgingivally located
implant shoulder following healing. To obtain the desired esthetic
goals, clinically driven recommendations have been devised to
change the standard surgical protocol when using implants in the
esthetic area. It has been recommended to create a microgap/
interface located 1–2 mm below the gingival margin by moving
the rough/smooth implant border of non-submerged implants to
slightly below the crest of the alveolar bone.4 The apical part of the
relatively smooth, machined titanium surface is placed subcrestally
to accomplish a subgingivally located implant shoulder. However,
there is no dearth evidence from a multitude of clinical studies that
additional crestal bone loss can be attributed to relatively smooth
machined titanium.5-9 It has therefore been opined that, in esthetic
regions or areas of limited vertical bone height, the placement
of the rough/smooth implant border into a subcrestal location
is not biologically favorable. Based upon experimental data, the
biologic width or the supracrestal attachment is largely affected
by the changes in crestal bone height around dental implants.10-12
Thus, a submerged implant placement technique might also pose a
threat to the health of peri-implant soft tissues leading to recession
thereby compromising the esthetics.
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To overcome the aforementioned limitations of the
submerged implant system, a new implant line was developed
with a 1.8 mm (type A) instead of a 2.8 mm (type B) coronal
portion with a relatively smooth, machined titanium surface. This
new design offers the advantage of aligning the rough/ smooth
implant border with the crest of the bone, thereby, achieving a
slight subgingival location of the implant shoulder (microgap/
interface) avoiding any additional crestal bone loss.13 Our study
aims to compare the bone changes around single implants 1.8
mm machined collar soft tissue level versus bone level implant
with non-machined collar all roughed surface placed either in the
maxilla or the mandible. The null hypothesis was that there is no
difference in the bone changes around single implants placed
either at soft tissue level or the bone level after six years of loading
with the single crown.
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M at e r ia l s

and methods

Patients referred to the King Abdulaziz University hospital for
single-implant treatment were considered for the study based on
the following criteria:

Inclusion Criteria
Non-smoker with an age range of 18–45 years. The subject should
have one missing tooth indicated for replacement by a dental
implant and no bone augmentation needed. Adequate oral hygiene
and a minimum of 2 mm thickness of gingival tissue present at the
implant site.

Exclusion Criteria
Any subject with ASA score III or presence of clinically active
periodontal disease as expressed by probing pocket depths and
attachment loss. Presence of periapical lesions or any other bone
abnormalities. History of radiotherapy to the head and neck region
or uncontrolled diabetes.

Study Design
A randomized controlled clinical trial was approved by the Medical
Ethical Committee of King Abdulaziz University. Patients were
recruited between 2008 and 2014. Written informed consent was
obtained from all eligible patients before enrolment. One hundred
patients (50 males and 50 females), age ranged between 18 years
and 45 years were recruited for the study

Study Groups
Block randomization with an allocation ratio of 1:1 was used for
assigning the patients to the two study groups. Block randomization
was used to ensure equal gender distribution amongst the study
groups.
• Group 1: 50 patients (25 males and 25 females) received bone
level implants.
• Group 2: 50 patients (25 males and 25 females) received soft
tissue level implants (1.8 mm machined surface).

Intervention Procedure
The extraction sites were allowed to heal for three months after
tooth removal before placing the implants. One day before
implant surgery, patients were instructed to start taking antibiotics
(amoxicillin 500 mg, three times daily for seven days or clindamycin
300 mg, four times daily for seven days in case of amoxicillin allergy)
and use a 0.2% chlorhexidine mouthwash (two times daily for seven
days) for oral disinfection. Ibuprofen 600 mg twice daily was given
as analgesic for three days. Group 1 received bone level implants.
All the implants platform were surgically placed flush with the
crestal bone level. After three months of the healing period, the
implants were loaded with a screw-retained single crown. Group 2
received soft tissue level implants (1.8 mm machined surface). The
border of the machined-rough surface was placed flush with the
crestal bone leaving 1.8 mm of the machined collar coronal to the

crestal bone. A surgical guide was used with all implants in both
groups to be loaded axially. All the soft tissue level implants were
loaded with a screw-retained single crown. All surgical procedures
were performed by a single periodontist. The prosthetic procedure
was accomplished by one prosthodontist, and all the crowns were
fabricated by a single dental technician.

Outcome Measure
The primary outcome of this study was to measure the crestal bone
level proximal to the implant 3 years and 6 years after implant
loading by appropriate radiographic images using XP holders to
standardize the exposure.

Statistical Analysis
The data was entered in Microsoft Office, Excel worksheets and
analyzed using software IBM statistical package for the social
sciences (SPSS) version 20.0 (IBM Statistics, SPSS, Chicago, USA). The
normality of the data was assessed using the Shapiro–Wilk test while
Levene’s test for equality of error variances was used to analyze the
homogeneity of error variances. Descriptive statistics were calculated.
Independent sample t-test was used for comparison of crestal bone
level measurements proximal to the implant 3 years and 6 years
after implant placement and loading with a single screw-retained
crown. Paired-sample t-tests were employed to evaluate intragroup
differences. Statistical significance was determined at α = 0.05.

R e s u lts
The current randomized controlled trial was conducted to compare
the bone changes around single implants 1.8 mm machined collar
soft tissue level versus bone level implant with non-machined
collar roughened surface among hundred participants with mean
age 29.35 ± 7.11 years.
The bone measurements for the soft tissue level implant at 3
years and 6 years was 0.556 ± 0.2742 mm and 1.172 ± 0.6128 mm,
respectively. The bone measurements for the bone level implant
at 3 years and 6 years was 0.668 ± 0.3178 mm and 1.366 ± 0.8163
mm, respectively.
Intragroup comparison crestal bone level measurements
proximal to the implant revealed that there was a statistically
significant rise in the measurement at the 6-year evaluation
as compared to the three-year evaluation for both the type of
implants (Table 1). However, the intergroup comparison revealed
no statistically significant difference in the bone measurement
between the two implant types both at 3-year and 6-year
measurements (Table 2).

Discussion
The study was conducted to evaluate the effect of having the
microgap at the same level with the crestal bone or placing it 1.8 mm
coronally by using soft tissue level implant, which has 1.8 mm of
machined surface at the platform. However, there was no difference
observed in the bone changes around single implants placed either

Table 1: Intragroup comparison crestal bone level measurements proximal to the implant 3 years and 6 years after implant placement
Implant type
Soft tissue level
Implant bone level

Group

N

Mean ± SD

3 years

50

0.556 ± 0.2742

6 years

50

1.172 ± 0.6128

3 years

50

0.668 ± 0.3178

6 years

50

1.366 ± 0.8163

t value

p value

–6.497

0.000

–6.139

0.000
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Table 2: Intergroup comparison crestal bone level measurements proximal to the implant 3 years and 6 years after implant placement
Evaluation
3 years
6 years

Group

N

Mean ± SD

Soft tissue level

50

0.556 ± 0.2742

Implant bone level

50

0.668 ± 0.3178

Soft tissue level

50

1.172 ± 0.6128

Implant bone level

50

1.366 ± 0.8163

at soft tissue level or at the bone level. Hence the null hypothesis
was accepted.
In the present study, the bone measurements for the soft
tissue level implant at 3 years and 6 years were 0.556 ± 0.2742
mm and 1.172 ± 0.6128 mm, respectively while those for the bone
level implant were 0.668 ± 0.3178 mm and 1.366 ± 0.8163 mm,
respectively. This finding was similar to those of Hanggi et al.13
who reported crestal bone levels about 0.3 mm below the rough/
smooth implant border for type A implants, and about 0.5 mm for
type B implants, respectively, thereby concluding that crestal bone
levels are inﬂuenced by the location of the rough/smooth implant
border in relation to the crest of the bone.
Dental Implants are widely used in prosthetic dentistry to
replace lost or congenitally missing teeth.14 Nowadays, the concern
of success is shifted from implant survival to the quality of implant
survival regarding aesthetic and proper function.15,16
The esthetic outcome is obtained by several factors.
Appropriate selection of implant type, diameter, and position
“tooth-implant distance,” Crown dimensions and height of
proximal contact.17 Other important factors such as peri-implant
soft tissue that should mimic the physiologic gingival architecture
with harmonious mucosal color and texture. Dental papilla height
is related to a crestal bone level considered an important periimplant hard tissue factor.18
Criteria of success are that all dental implants undergo
physiological marginal bone loss (MBL) vertically and horizontally
after integration and through a time of function up to 1–1.5 mm
within the first year of loading implant and restoration, followed
by ≤ 0.2 mm annually.19 The amount of bone loss is determined
by different physiologic changes which are postsurgical trauma,
the result of alveolar bone remodeling to the functional load,
the initiation of biologic width recently known as supracrstal
attachment, the presence and size of a microgap.20
It has been reported that placing the microgap in a subcrestal
position (at least 1 mm) may be associated with a higher amount of
bone loss during the remodeling process as compared to an epi- or
supracrestal implant. However, despite a more pronounced bone
remodeling, the subcrestal positioning of the microgap may help
to retain the bony coverage of the rough surface. 21,22 A slight bone
gain of 0.19 mm was noted for an implant placed with the neck 1 mm
supra to the crestal bone in a study by Cochran et al.21,22 Hermann et
al. demonstrated no significant difference in the amount of crestal
bone could be attributed to the size of the microgap, but welding
the abutment to the implant with a laser resulted in significantly
lower bone resorption.23 The movement between abutment and
implant in addition to microbial contamination seemed then to
influence that crestal bone resorption.23 A former study conducted
by Cochran et al. compared the one-piece implant system placed
in anterior maxilla and mandible with different level of placement.
Rough-smooth boarder 2.8 standard ITI implant located in an
average 1.3 mm apical to the alveolar crest in the maxilla as a
baseline. While in the mandible, implants were placed supracrestal.
Amount of peri-implant bone loss from the implant shoulder to the
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t value

p value

–1.887

0.062

–1.344

0.182

first bone to implant contact (BIC) radiographically according to its
position was on average of 3.2 mm, 0.68 mm, respectively during
the first 6 months.19 Another study that was conducted by Alomrani
et al. compared the bone loss around implant placed in canine with
2.8 mm machined collar to implant roughened with a nonmachined
collar placed at the different level of alveolar ridges under unloaded
conditions for six months. The result was less bone loss of 0.4 mm
of the roughened collar, while 0.69 mm in 2.8 mm machined collar
when both implants were placed at the same level.20 The further
study analyzed histologically by Hermann et al. to support Alomrani
compared machined collar and nonmachined collar implant placed
on different levels in relation to the crestal bone. It concluded that
crestal bone loss could be significantly reduced when placing a
completely roughened nonmachined collar implant 1 mm above
the crestal bone, while the machined collar implant exhibited more
bone loss when placed at the same level as a nonmachined collar.24
The results of this study indicate that there is no additional
crestal bone loss when placing implants with their rough/
smooth implant border at the bone crest level when compared
to a bone level implant 6 years postimplant placement and
loading. This may be of importance in areas of esthetic concern
based upon the principle of the biologic width (supracrestal
attachment),13 eventually reducing the risk of an exposed metal
implant shoulder.
Our study was limited to a single implant loaded with screwretained crown and bone changes measurement was performed
with a regular radiograph. However, future study should include
multiple implants connected with rigid connector and bone loss
measurement with cone beam computed tomography CBCT.

C o n c lu s i o n
It can be concluded that there is no difference in the bone changes
around single implants for both design soft tissue level or bone
level after 6 years of loading if the rough surface was placed flush
with the crestal bone.

Clinical

significance

Both designs have almost the same effect on the crestal bone
level if strict implant placement and loading protocol is followed.
Therefore, the clinician must take into consideration the esthetic
concern along with the tissue health of the patients while choosing
the implant systems for restoration.

Future Study Design
Axial loading with straight abutments was selected in our study. We
would like to investigate the effect of nonaxial loading on crestal
bone loss by placing an angulated abutment and compare it to
the axial loading.
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