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ABSTRACT

Objective: The present study was designed to evaluate the effect of flap and flapless procedures in dental implant installation
on initial crestal bone loss. Subjects & Methods: Twelve patients were enrolled in the present study. These patients were divided
into two groups. In group I (flapless group), implants were inserted without elevation of a mucoperiosteal flap. In group II (flap
group), implants were inserted through elevation of a mucoperiosteal flap. Patients were followed up at the 2™ and 7™ days after
surgery for severity of pain, swelling, infection, dehiscence of the tissue. The periodontal probing depth, post-operative implant
stability, crestal bone level, and postoperative bone density were measured 6 months after surgery. Results: The flapless technique
group showed statistically significant reduction in pain intensity and swelling than the flap technique. Patients operated with flap
technique showed higher pocket depth than patients operated with flapless technique. The implant stability was greater in patients
of flapless group than in patients of flap group. The amount of crestal bone loss was less in the flapless group than the flap group.
Bone density was increased in the flapless group as well as in the flap group. Conclusion: Both techniques achieved good success
rates, and the flapless technique showed no advantage over flap technique regarding probing depth, implant stability and bone
density. Moreover, the use of flapless technique might produce less postoperative soft tissue inflammation, pain and significant
reduction in the amount of crestal bone loss compared to flap technique.
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In flapless procedure, a dental implant is installed
through the mucosal tissues without reflecting a flap.
This approach has advantage for soft tissue healing
and patient comfort because it is less traumatic, less
time consuming with less postoperative bleeding
and swelling®™. It is assumed that flapless procedure
for dental implant installation may decrease initial
bone loss. The aim of the research was directed to
evaluate this statement.

SUBJECTS AND METHODS

Twelve patients were enrolled in the study (5
males and 7 females) with their ages ranged from
18 to 60 years.

Inclusion Criteria: Patients with posterior
missing teeth in both jaws, male or female patients
with an age ranged between 18 to 50 years old,
patients with adequate alveolar ridge bone height,
width, the length and width of the site should be
adequate to accommodate an appropriately sized
implant, and enough attached gingival keratinized
tissue at least 2mm to support an adequate attached
tissue cuff around the implant.

Exclusion Criteria: Extraction socket less than
4 months of healing time, heavy smoker, alcohol
and drug abuse, patient with history of uncontrolled
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diabetes, patients with history of radiotherapy or
chemotherapy, patients with history of bruxism,
and history of long-term medication affecting
on periodontal tissue such as nonsteroidal anti-
inflammatory drug, cyclosporine, glucocorticoids.
Lactating or pregnant females.

The patients were randomly divided into two
groups of 6 patients each. In group I (flapless
group), implants were inserted without elevation
of a mucoperiosteal flap guided by custom made
surgical stent. In group II (flap group), implants
were inserted through elevation of a mucoperiosteal
flap. After implant installation, intraoperative
primary implant stability was measured. Patients
were followed up at the 2" and 7™ days after surgery
for severity of pain, swelling, infection, dehiscence
of the tissue. The periodontal probing depth was
measured at abutment placement and after three
months from crown cementation. Postoperative
implant stability was measured 6 months after
surgery. Crestal bone level was measured with the
aid of cone beam computed tomography (CBCT)
immediately after surgery and after 6 months.
Postoperative measurement of bone density was
performed 6 months after surgery. The preoperative
and postoperative readings were collected and
subjected for statistical comparisons.
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FIG (1) a; Small crestal incision in group I, b; Custom made surgical stent in place in group I, ¢; Drilling guided by custom
made surgical stent in group I, d; A ratchet wrench was used to insert the implant to the final insertion depth in group I,
completely insertion implant in group I, f; The implant will be connected to healing abutment in group I, g; Immediate
postoperative CBCT and h; Postoperative CBCT after 6 months.
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RESULTS

The flapless technique group showed statistical-
ly significant reduction in pain intensity and swell-
ing than the flap technique. Patients operated with
flap technique showed higher pocket depth than
patients operated with flapless technique. However,
the difference between both groups was non-signifi-
cant. The implant stability was greater in patients of
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flapless group than in patients of flap group. How-
ever, the difference between both groups was sta-
tistically non-significant. The amount of crestal
bone loss was less in the flapless group than the flap
group. The difference was statistically significant.
Bone density was increased in the flapless group as
well as in the flap group. Statistically, the difference

between both groups was non-significant.

TABLE (1): Comparison between the two studied groups according to mean Probing depth, Implant stabil-

ity, Crestal bone loss and Bone density.

After6 months

Three months after crown

cementation
Probing depth Group I Group IT Group I Group IT
2.25+0.63 2.5+0.76 1.98+0.35 1.99+0.51
0.245 0.742
77.67+3.14 77.00+4.60 84.21+2.29 83.92+4.08
Implant stability
0.174 0.144
Immediate 6 months
glr‘":" I 0.36+0.03 0.5+0.05 0.005°
Crestal bone loss (Flapless)
Group II (Flap) 0.37+0.03 0.77+£0.05 0.005"
Group I Group IT
Pre 428.00 £92.82 416.33+87.96 0.255
Bone density Immediate 500.17+98.46 473.67+£100.35 0.211
6 months 913.50+£72.12 834.67+102.10 0.078

p: p value for comparing between the two studied groups

DISCUSSION

Neither flapless nor flap techniques resulted in
dehiscence. Dehiscence is opening of the surgical
wound edges exposing part or all of the implant
head and/or surrounding bony tissues ©. A lot of
factors aid in absence of dehiscence in the present
study; the mucosa was of normal thickness, success

to ensure passive re-approximation and closure of

*: Statistically significant at p < 0.05

the flap margins without insufficient or excessive
tension on the suture and absence of large edema or

hematoma ©.

It has been stated that successful implants
generally allow probe penetration of approximately
3 mm after implant loading measured from the
crown margin to the base of the sulcus using a
plastic periodontal prob. Pockets of Smm or greater
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can be viewed as protected habitats for putative
periodontal pathogens and are a sign of peri-
implantitis .

Pocket depths around sites of all implants were
recorded at defined intervals in this study and
all pocket depths around the implants were less
than 3mm and remained stable throughout the
investigation. Patients operated with flap technique
showed higher pocket depth than patients operated
with flapless technique. However, the difference
between both groups was non-significant. This
agrees with Wang et al ® who found no significant
difference in pocket depth at every appointment
between the flap and flapless group. On the other
hand, Jiao and Gao ® and Anumala et al "9 found
that flapless technique had significantly reduced
pocket depth and better soft tissue changes was
achieved than flap technique.

Achievement and maintenance of implant
stability are prerequisites for successful clinical
outcome, therefore; measuring the implant stability
is an important method for evaluating the success
of an implant. Implant stability is achieved at two
different stages: primary and secondary. Primary
stability of an implant comes from mechanical
engagement with cortical bone. It is affected by bone
quantity and quality, surgical procedure, length,
diameter, and form of implant. Secondary stability
is developed from regeneration and remodeling
of the bone and tissue around the implant after
insertion but is affected by the primary stability,
bone formation and remodeling V.

The time of functional loading is dependent
upon the secondary stability. An adequate stability
of the dental implant in the surrounding bone plays
an important role in the bone healing processes,
avoiding micro movement and damage to the
bone healing process. It is, therefore, of an utmost
importance to be able to quantify implant stability
at various time points and to project a long-term
prognosis based upon measured implant stability.
Presently, various diagnostic analyses have been
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suggested to define implant stability as the implant
insertion torque at the moment of placement and
osstell. When using osstell mentor, the smart peg
must maintain a distant of approximately 1-3 mm,
angle of 90 degrees, 3mm above the soft tissue and
otherwise the measured value may be affected 2.

Regarding stability, there was increase of ISQ
values from the base line reading to the 6 months
reading in both groups. The ISQ value was greater
in patients of flap less group than in patients of flap
group. However, the difference between both groups
was not statistically significant. This is because in
the weeks following the placement of an endosseous
implant, primary mechanical implant stability is
gradually replaced by biological stability. When soft
tissue flaps are reflected for implant placement, the
blood supply from the soft tissue to the bone is also
removed, leaving only poorly vascularized cortical
bone. The preservation of bone vascularization
through use of the flapless technique may help
to optimize bone regeneration around implants,
while full-thickness flaps demonstrate high bone
resorption after surgery %,

The long-term survival of dental implants is
evaluated by the amount of crestal bone loss around
the implant. The peri implant crestal bone level
and peri implant bone remodeling depends upon
location of implant abutment junction in relation to
bone crest and the amount of soft tissue coverage.
We must be fully aware of the resorption that
crestal bone experiences after surgical procedures
involving incision with flap elevation. This occurs
unpredictably, as a result of the alteration in the
vascularization of the bone periosteum after flap
reflection. Several experimental studies verified
that avoid flap reflection on the insertion of dental
implants prevents the alteration of the vascula-
rization of the area, improving the behavior of
mucosa, periosteum and peri-implant bone, and
faster healing of soft tissue !4 .Tsoukaki et al !
reported that the inflammation occurring during
the first 3 weeks of healing played a crucial role in
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early peri-implant bone loss which can be prevented
or minimized if soft tissue wound around the dental
implants heals quickly with little inflammation and
scar tissue formation.

The results of this study show that the amount of
crestal bone loss from baseline to the sixth month
was less in the flapless group than the flap group.
The
results of the current study appear to coincide with

This difference was statistically significant.

the findings of other investigators 9, as the cases
treated with the flapless technique have shown
significantly less bone loss compared with the
cases treated with a conventional flap technique.
The higher bone loss rate occurred with widely
mobilized surgical flap because the interdental
bone in the proximity to the implant is denuded
from the periosteum thus affecting the nutrition of
the bone and papillae, giving rise to unpredictable
degree of resorption of the interproximal marginal
bone. Shamsan et al ” reported a mean crestal
bone loss of 0.45x0.22mm in the flapless
technique and 0.82+0.09 mm in the conventional
flap group. Divakar et al '® concluded that flapless
implant surgery results in lesser loss of marginal
bone and results in better patient comfort when
compared with the flap technique, provided that
proper patient selection is essential for carrying out
flapless implant surgery.

On the other hand, Cannizzaro et al ' reported
that peri-implant crestal bone loss in both flap and
flapless techniques had no statistically significant
differences at baseline and 1 year after loaded.
Becker et al ® also noted non-significant bone loss
around implants placed with flapless technique
until 2 years. Jeong et al @V observed mean marginal
bone loss ranging from 0.0 to 1.1 mm with flapless
technique over a period of 1 year.

In this study, non-significant difference was
found in bone density between both groups as
bone density was increased in the flapless group
as well as in the flap group. The increased bone
density, in both groups, could be attributed to the
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increase in cancellous bone remodeling. After
implant placement, there were changes in the rate
of cancellous bone remodeling associated with
changes in the blood supply that can also affect the
bone remodeling rate. The increase in blood supply
due to angiogenesis or arteriogenesis may explain
the changes that occurred in cancellous turnover ?2.
The results of the present study are in accordance
with Shamsan et al "” who found no statistically
significant difference between the flapless and flap
groups regarding the mean bone density.

CONCLUSION

In conclusion, both techniques achieved good
success rates, and the flapless technique showed no
advantage over flap technique regarding probing
depth, implant stability and bone density. Moreover,
the use of flapless technique might produce less
postoperative soft tissue inflammation, pain and
significant reduction in the amount of crestal bone
loss compared to flap technique.
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