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A b s t r ac t
Aim: The purpose of this research is to compare peri-implant bone level in immediate and conventionally loaded implants using flap and
flapless techniques.
Materials and methods: Forty patients were selected and were subjected into four groups. Group A: 10 patients with immediate loading (IL) by
raising the flap. Group B: 10 patients with IL without raising the flap. Group C: 10 patients with conventional loading by raising the flap. Group
D: 10 patients with conventional loading without raising the flap.
Results: It was observed that for most of the flapless techniques with IL cases, the bone loss settled at first thread or just below the implant
collar after 6 months.
Conclusion: It was seen that the crestal bone height was reduced in both flap and flapless techniques by immediate and conventional loading,
respectively. On comparing the bone loss, the flapless approach by IL showed statistically significant lesser reduction as determined by radiovisiography.
Clinical significance: Postoperative pain was less in the flapless technique as compared to the traditional flap technique. IL minimizes invasiveness,
complexity, and also improves acceptance by patients.
Keywords: Conventional loading, Flapless technique, Immediate loading, Peri-implant bone.
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Introduction

1–5

Implant dentistry has rapidly evolved, with progressive innovations,
mainly in terms of evolution of new implant systems and the
introduction of new surgical techniques which greatly improve the
esthetic outcome and longevity of the restoration.1
The first-root form endosseous implants which were constructed
required two-stage surgery, but recently, single-piece implants
have been developed which do not require second-stage surgery
instead, abutment is directly attached with the implant.
The original surgical protocol established by Branemark
consisted of submerging an implant postplacement and
maintaining a nonloaded implant environment for 4 to 6 months.
The patient’s desire to shorten the treatment period and to avoid
an edentulous condition encouraged the introduction of an
immediate loading (IL) protocol. 2 Immediate implant loading can
be briefly defined as the loading of a dental implant immediately
or few hours after being placed. Misch and coworkers defined
immediate occlusal loading within 2 weeks of implant insertion.
The terms “nonfunctional IL” and “immediate restoration” are
used when a prostheses is fixed to the implants within 72 hours
without achieving full occlusal contact with the opposing
dentition.
Ledermann was the first to document successful healing after
IL of implants placed in the anterior part of the mandible and
splinted together with a bar to support the overdenture.3 However,
Schnitman et al. were the first to discuss the possibility of using
a fixed partial prosthesis to immediately load implants without
compromising long-term implant survival.4 However, although
IL of single-tooth implants and fixed partial prostheses in the
esthetic zone were accepted treatment options, it was suggested

that further research was needed to document long-term success.5
Moreover, the concept of immediate implant loading in other
areas of the oral cavity, with poor bone quality, still required
documentation.
Brånemark performed the first incision in the oral vestibule
and mucosa, so the incision line and suture remained separate
from the location of the implant, thus, preventing the infection of
the surgical area.
Gradually, several studies demonstrated that a midcrestal
incision gives similar results as obtained using the classical protocol.
In addition, it produces less swelling and inflammation. But the
crestal bone experiences bone loss after surgical procedures
involving incision with flap elevation.6
The atraumatic technique provides less crestal bone loss that
could influence the final aesthetic results, and the absence of suture
has made it an increasingly demanding technique.7
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Evaluation of Peri-implant Bone Level
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Figs 1A to D: Immediate loading protocol by raising the flap ((A) Pre-operative; (B) Flap raised; (C) Implant placed; and (D) Post-operative
IOPAR)

The purpose of this study is to compare peri-implant bone level
in immediate and conventionally loaded implants using flap and
flapless techniques.

M at e r ia l s

and

Method

The study was carried out at the Department of Prosthodontics,
Surendera Dental College and Research Institute, Sri Ganganagar
(Rajasthan), India. Patients above 18 years of age with the
mandibular first molar missing having an adequate amount of
bone volume and bone density (to accommodate implants of
appropriate dimensions) were selected for the study. A total of 40
patients selected were divided into four groups of 10 patients each
and written consent was taken from each patient.
Group A: 10 patients with IL by raising the flap (Fig. 1)
Group B: 10 patients with IL without raising the flap (Fig. 2)
Group C: 10 patients with conventional loading by raising the
flap (Fig. 3)
Group D: 10 patients with conventional loading without raising
the flap (Fig. 4)
Before implant placement, ridge mapping was done
using bone gauge to determine the bone width. Preoperative
radiograph was taken to determine the length of implant. For
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groups A and C, the flap was raised before placing the implant.
Crestal incision with releasing incision was given at the site of
implant placement using the no. 15 Bard–Parker blade. The full
thickness mucoperiosteal flap was raised using a mucoperiosteal
elevator. For groups B and D, the flapless procedure was followed.
For this, tissue punch was used at the site of implant placement.
The osteotomy was prepared to desired width and depth by means
of sequential drilling. Implant (Adin Dental Implant System Ltd.)
of selected dimensions (3.3 × 13, 3.3 × 11.5, 3.6 × 13, 3.6 × 11.5,
4.2 × 13, 4.2 × 11.5) were placed at the site. For groups A and B,
after 1 week, provisional restorations were cemented using the
zinc phosphate cement.
Patients were recalled at 0 month, 1 month, and 6 months after
surgery. Radiographic bone-level changes were measured on a
standardized periapical radiograph (Fig. 5). The same method of
measurements was followed for all groups. The upper corner of the
straight cylindrical portion of the implant was used as a reference
point. Bone levels were measured on the mesial and distal sides of
each implant. To rule out the radiographic error, the implant size
was taken as a reference.
Correction for magnification error2 (Fig. 6):
Corrected crestal bone level = measured bone level × (actual
implant length/measured implant length)
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Figs 2A to D: Immediate loading protocol without raising the flap ((A) Pre-operative; (B) Tissue punch; (C) Implant placed; and (D) Post-operative IOPAR)

R e s u lts
Results were statistically analyzed using SPSS 22. A significant
difference among the groups was tested using paired and unpaired
“t” tests. The level of p value was set at <0.05.
Table 1 demonstrates a comparison of crestal bone loss of
immediate implant loading with different time intervals on the
mesial and the distal side in group A (flap method). The mean loss
for the mesial side at 0 month was 0.085 mm, 1 month was 0.097
mm, and 6 month was 0.116 mm. The mean loss for the distal side at
0 month was 0.084 mm, 1 month was 0.095 mm, and 6 month was
0.114 mm. Since p < 0.05, this means that the rate of loss of bone
around implants using the flap method was statistically significant.
Table 2 demonstrates a comparison of crestal bone loss of
conventional implant loading with different time intervals on the
mesial and the distal side in group C (flap method). The mean loss
for the mesial side at 0 month was 0.130 mm, 1 month was 0.157 mm,
and 6 month was 0.175 mm. The mean loss for the distal side at
0 month was 0.132 mm, 1 month was 0.164 mm, and 6 month was
0.177 mm. Since p < 0.05, this means that the rate of loss of bone
around implants using the flap method was statistically significant.
Table 3 demonstrates a comparison of crestal bone loss of
immediate implant loading with different time intervals on the mesial
and the distal side in group B (flapless method). The mean loss for the
mesial side at 0 month was 0.095 mm, 1 month was 0.110 mm, and
6 month was 0.121 mm). The mean loss for the distal side at 0 month

was 0.100 mm, 1 month was 0.116 mm, and 6 month was 0.129 mm.
Since p < 0.05, this means that the rate of loss of bone around implants
using the flapless method was statistically significant.
Table 4 demonstrates a comparison of crestal bone loss of
conventional implant loading with different time intervals on the
mesial and the distal side in group D (flapless method). The mean
loss for the mesial side at 0 month was 0.099 mm, 1 month was
0.115 mm, and 6 month was 0.138 mm. The mean loss for the distal
side at 0 month was 0.110 mm, 1 month was 0.129 mm, and 6 month
was 0.153 mm. Since p < 0.05, this means that the rate of loss of bone
around implants using the flapless method was statistically significant.
Table 5 shows the mean change in the crestal bone of immediate
implant loading on the mesial and the distal side between groups
A and B at different time intervals from month 0–1, months 0–6,
and months 1–6. As p > 0.05 from 0–6 months, hence, results are
statistically nonsignificant.
Table 6 shows the mean change in the crestal bone of
conventional implant loading on the mesial and the distal side
between groups C and D at different time intervals from month
0–1, months 0–6, and months 1–6. As p > 0.05 from 0–6 months,
hence, results are statistically nonsignificant.
Table 7 shows the mean change in the crestal bone of
immediate and conventional implant loading (flapless method) on
the mesial and the distal side between groups B and D at different
time intervals from month 0–1, months 0–6, and months 1–6.
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Figs 3A to D: Conventional loading protocol by raising the flap ((A) Pre-operative; (B) Flap raised; (C) Implant placed; and (D) Post-operative IOPAR)

As p > 0.05 from 0–6 months, hence, results are statistically
nonsignificant.
Table 8 shows the mean change in the crestal bone of immediate
and conventional implant loading (flap) on the mesial and the distal
side between groups A and C at different time intervals from
month 0–1, months 0–6, and months 1–6. As p > 0.05 from 0–6
months, hence, results are statistically nonsignificant.

Discussion
The first-root form endosseous implants which were constructed
required a two-stage surgery, but recently, single-piece implants
have been developed which do not require a second-stage surgery
instead, abutment is directly attached with the implant, and,
therefore, it eliminates discomfort for the patient.8 Countersinking
the implant below the crestal bone is eliminated which reduces
early crestal bone resorption and the soft-tissue emergence may
be developed with the transitional prosthesis and the tissue was
allowed to mature during the bone healing process.9
To enhance osseointegration, the surgical site should not be
disturbed for at least 3–6 months after implant placement to allow
uneventful wound healing. The rationale behind this approach
was that micromovement of the implant may induce fibrous tissue
formation between implant and bone, leading to clinical failure.10
710

To prevent this, functional loading of the implant should be avoided
before it achieves proper osseointegration.
The concept IL with the use of one piece implant began in the
early 1960s, to reduce the length of implant treatment and to minimize
its invasiveness. Implant can be placed either by raising the flap or
the flapless method and so this study was carried out with an aim to
evaluate radiographically peri-implant bone level in immediate and
conventionally loaded implants using flap and flapless techniques.
In the present study, IL protocol was chosen by cementing
provisional restoration as it provides function, space maintenance,
and soft tissue healing. An autopolymerizing resin was used to
make a provisional restoration. Acrylic has shock-absorbing nature
which reduces stresses over bone which in turn reduces the bone
resorption.7
Initially, using the Branemark et al.11 protocol, an incision in
the mucosa or the muccobuccal fold was made, and then a flap
was reflected to expose the underlying bone. The implants were
placed and the flap was sutured back in place. The rationale for
this incision was to keep the incision line away from the implants,
thereby possibly preventing infection.
When dental implants are placed after reflecting soft tissue
flaps, there generally is some bone resorption. During the initial
phase of healing, bone resorption of varying degrees almost always
occurs in the crestal area of the alveolar bone.
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Figs 4A to D: Conventional loading protocol without raising the flap ((A) Pre-operative; (B) Implant placement; (C) Implant placed; and (D) Postoperative IOPAR)

In the present study, single-piece implants were placed using
limited flap design that protected the interdental papillae. The goal
of this surgical technique was less traumatic preparation of the soft
tissues. This approach conserves the papillae during single-piece
implant placement.
Flapless surgery reduces the process of healing of wound due
to the absence of scar and the dehiscence of the flap.12 The absence
of suture contributes equally to the best postoperative appearance
of the surgical area.
In the flapless technique, blood supply is hardly affected
compared to what takes place in surgeries with large flaps which
are forced to be designed broad based to avoid flap necrosis.
In the flapless technique, the vision is very limited due to the
lack of flap reflection and the small diameter of mucous opening,
thus, called the blind technique. There is a risk of damaging
anatomic structures. A study by Fortin et al.13 showed that pain
decreased faster with the flapless procedure and the number of
patients who felt no pain was higher with the same procedure.
Furthermore, the intact periosteum maintains a better blood supply
reducing the likelihood of early bone resorption.6
Tissue punch that was used for the flapless technique had a
diameter slightly bigger than the size of the implant selected for
the placement (3.3, 3.6, and 4.2). The flapless technique was used

only for those cases where a sufficient bone width was present as
determined by ridge mapping.7
The present study evaluated 40 patients at different time
intervals of 0, 1, and 6 months in which one piece implants were
placed using immediate and conventional loading with flap and
flapless techniques. Results showed that crestal bone loss on the
mesial side in the sixth month was 0.031 ± 0.012 (group A, i.e., IL
protocol by raising the flap) and 0.026 ± 0.008 (group B, i.e., IL
protocol without raising the flap). Bone loss evaluated on the distal
side in the sixth month was 0.03 ± 0.013 (group A, i.e., IL protocol by
raising the flap) and 0.029 ± 0.007 (group B, i.e., IL protocol without
raising the flap). This depicts that there is less bone resorption in
the flapless technique as compared with that of traditional flap
method in IL.
Crestal bone loss evaluated on the mesial side in the sixth month
was 0.045 ± 0.029 (group C, i.e., conventional loading protocol by
raising the flap) and 0.039 ± 0.021 (group D, i.e., conventional loading
protocol without raising the flap). Bone loss evaluated on the distal
side in the sixth month was 0.045 ± 0.036 (group C, i.e., conventional
loading protocol by raising the flap) and 0.043 ± 0.024 (group D,
i.e., conventional loading protocol without raising the flap). This
depicts that there is less bone resorption in the flapless technique as
compared to that of traditional flap method in conventional loading.
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Figs 5A to D: Measurement of radiographic bone-level changes for immediate loading by raising flap ((A) Preoperative; (B) 0 month; (C) 1 month;
and (D) 6 months)

B
A

Figs 6A and B: (A) Reference point used in the study and (B) Correction of radiographic error

The results also depict that there is less bone resorption in IL
protocol as compared with that of conventional loading protocol.
Though, the results are not significant.
Conventional and IL (functional and nonfunctional) have been
investigated and reported by many authors. Danza et al. found no
712

significant differences for marginal bone loss between immediate and
conventionally loaded implants.12 Guncu et al. showed that immediate
functional loading did not negatively affect implant stability, marginal
bone levels, and peri-implant health.14 Schincagia et al. showed that
marginal bone loss of the immediate implant group was significantly
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Table 1: Comparison of immediate implant loading mean values between different time intervals for the
flap method (group A)
Mesial side
Distal side
Time intervals
Mean ± SD (mm)
t test
p value
Mean ± SD (mm)
t test
p value
Month 0
0.085 ± 0.027
4.811
0.001*
0.084 ± 0.031
3.498
0.007*
Month 1
0.097 ± 0.027
0.095 ± 0.026
Month 0
0.085 ± 0.027
8.188
<0.01*
0.084 ± 0.031
7.61
<0.01*
Month 6
0.116 ± 0.031
0.114 ± 0.033
Month 1
0.097 ± 0.027
8.143
<0.01*
0.095 ± 0.026
5.019
0.001*
Month 6
0.116 ± 0.031
0.114 ± 0.033
*Statistically significant
Table 2: Comparison of conventional implant loading mean values between different time intervals for
the flap method (group C)
Mesial side
Distal side
Time intervals
Mean ± SD (mm)
t test
p value
Mean ± SD (mm)
t test
p value
Month 0
0.130 ± 0.185
4.263
0.002*
0.132 ± 0.188
3.105
0.013*
Month 1

0.157 ± 0.193

Month 0

0.130 ± 0.185

Month 6

0.175 ± 0.205

Month 1

0.157 ± 0.193

Month 6

0.175 ± 0.205

0.164 ± 0.209
4.881

0.001*

4.070

0.003*

0.132 ± 0.188

3.922

0.004*

6.091

<0.01*

0.177 ± 0.216
0.164 ± 0.209
0.177 ± 0.216

*Statistically significant
Table 3: Comparison of immediate implant loading mean values between different time intervals for the
flapless method (group B)
Mesial side
Distal side
Time intervals
Mean ± SD (mm)
t test
p value
Mean ± SD (mm)
t test
p value
Month 0
0.095 ± 0.033
6.708
<0.01*
0.100 ± 0.036
9.798
<0.01*
Month 1
0.110 ± 0.029
0.116 ± 0.038
Month 0
0.095 ± 0.033
9.75
<0.01*
0.100 ± 0.036
12.42
<0.01*
Month 6
0.121 ± 0.029
0.129 ± 0.034
9
Month 1
0.110 ± 0.029
6.128
<0.01*
0.116 ± 0.038
6.091
<0.01*
Month 6
0.121 ± 0.029
0.129 ± 0.034
*Statistically significant
Table 4: Comparison of conventional implant loading mean values between different time intervals for
the flapless method (group D)
Mesial side
Distal side
Time intervals
Mean ± SD (mm)
t test
p value
Mean ± SD (mm)
t test
p value
Month 0
0.099 ± 0.033
6.0
<0.01*
0.110 ± 0.025
3.943
0.003*
Month 1

0.115 ± 0.032

Month 0

0.099 ± 0.033

Month 6

0.138 ± 0.036

Month 1

0.115 ± 0.032

Month 6

0.138 ± 0.036

0.129 ± 0.037
5.932

<0.01*

0.110 ± 0.025

5.763

<0.01*

5.622

<0.01*

0.153 ± 0.044
5.129

0.001*

0.129 ± 0.037
0.153 ± 0.044

*Statistically significant

lesser than conventionally loaded implant.15 Rousseau16 concluded that
a patient eligible for flapless surgery can benefit from less straining
procedure without affecting the success rate of dental implant surgery.
Single-piece implant reduces the requirement of multiple surgical
procedures and prosthetic components, thereby reducing inventory
(abutments, impression copings, implant analogs, etc.) and cost.

Definitive restorations were placed after 6 months of implant placement.
Single-piece implants which were used had certain disadvantages:
•
•

Abutments cannot be customized.
After the implant placement, the abutment milling has to be
done directly in the mouth itself.
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Table 5: Comparison of immediate implant loading mean difference between two methods
Mesial side
Distal side
Flapless method
With flap mean ±
Flapless method
Time intervals
mean ± SD (mm)
SD (mm)
t test
p value
mean ± SD (mm)
Month 0–1
0.015 ± 0.007
0.012 ± 0.008
0.89
0.38
0.016 ± 0.005
Month 0–6
0.026 ± 0.008
0.031 ± 0.012
1.09
0.29
0.029 ± 0.007
Month 1–6
0.011 ± 0.006
0.019 ± 0.007
2.74
0.013*
0.013 ± 0.007

With flap mean ±
SD (mm)
0.011 ± 0.01
0.030 ± 0.013
0.019 ± 0.012

t test
3.11
0.21
0.91

p value
0.006*
0.83
0.38

With flap mean ±
SD (mm)
0.032 ± 0.033
0.045 ± 0.036
0.013 ± 0.007

t test
1.13
0.15
2.22

p value
0.27
0.89
0.04*

t test
0.60
1.77
1.82

p value
0.56
0.09
0.08

t test
1.93
1.24
1.37

p value
0.07
0.23
0.19

*Statistically significant

Table 6: Comparison of conventional implant loading mean difference between two methods
Mesial side
Distal side
Flapless method
With flap mean ±
Flapless method
Time intervals
mean ± SD (mm)
SD (mm)
t test
p value
mean ± SD (mm)
Month 0–1
0.016 ± 0.008
0.027 ± 0.020
1.62
0.12
0.019 ± 0.015
Months 0–6
0.039 ± 0.021
0.045 ± 0.029
0.53
0.60
0.043 ± 0.024
Months 1–6
0.023 ± 0.014
0.018 ± 0.014
0.80
0.44
0.024 ± 0.014
*Statistically significant

Table 7: Comparison between immediate and conventional implant loading mean difference in relation to flapless
Mesial side
Distal side
Immediate
Conventional
Immediate
Conventional
Time intervals
mean ± SD (mm)
mean ± SD (mm)
t test
p value
mean ± SD (mm)
mean ± SD (mm)
Month 0–1
0.015 ± 0.007
0.016 ± 0.008
0.29
0.76
0.016 ± 0.005
0.019 ± 0.015
Month 0–6
0.026 ± 0.008
0.039 ± 0.021
1.83
0.08
0.029 ± 0.007
0.043 ± 0.024
Month 1–6
0.011 ± 0.006
0.023 ± 0.014
2.49
0.02*
0.013 ± 0.007
0.024 ± 0.014
*Statistically significant

Table 8: Comparison between immediate and conventional implant loading mean difference in relation to flap
Mesial side
Distal side
Immediate mean ± Conventional mean
Immediate mean ± Conventional mean
Time intervals
SD (mm)
± SD (mm)
t test
p value
SD (mm)
± SD (mm)
Month 0–1
0.012 ± 0.008
0.027 ± 0.020
1.92
0.07
0.011 ± 0.01
0.032 ± 0.033
Month 0–6
0.031 ± 0.012
0.045 ± 0.029
1.4
0.18
0.03 ± 0.013
0.045 ± 0.036
Month 1–6
0.019 ± 0.007
0.018 ± 0.014
0.20
0.84
0.019 ± 0.012
0.013 ± 0.007
*Statistically significant

•
•
•
•

Screw-retained option is not possible.
One-piece implants cannot be used in cases of limited interarch
space.
Abutment of these implants projects from mucosa after implant
placement which becomes the source of irritation for the patient.
Cannot be used where angulation is of concern.

In spite of these disadvantages, its advantages cannot be
overlooked. It reduces the surgical procedures. One-piece implants
have more mechanical strength because the implant cross-section
is solid. It can be placed in areas where angulation is not of much
concern like molars and premolars. One-piece implants show
reduced marginal bone loss as it has no micro-gap between
implant and the abutment. Thus, the loss of alveolar bone around
the implants is minimized as it cannot harbor bacteria. There is
no chance of screw loosening in one-piece implant. The present
study revealed that single-piece implant placed using the flapless
technique was more comfortable to the patient as it reduced the
crestal bone level and pain felt by the patient postoperatively
as compared to implant placed with the conventional method.
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Also it was found that IL shows less bone resorption as compared
to conventional loading.

C o n c lu s i o n
At the end of 6 month, the crestal bone loss was found comparatively
less in the case of flapless in IL compared to conventional loading
with flap. This was because on raising the flap, the only source of
blood supply is bone as compared with those implants placed
without raising the flap, which have blood supply from bone as
well as soft tissue. Pain experienced by a patient was also less in the
flapless technique as compared with the traditional flap technique.

Clinical Significance
This study was done to evaluate the crestal bone level using
flap and flapless techniques by immediate and conventional
loading. In the flapless technique, the patient experiences less
pain as compared with that of traditional flap technique, whereas
IL minimizes invasiveness and complexity and also improves
acceptance by patients.
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