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ABSTRACT
Introduction: Implant techniques require
the presence of bone structures that are
adequate in quality and quantity in order
to place osteointegrated fixations in a
predictable manner. On occasions, the
bone substrate is insufficient and bone
reconstruction/regeneration techniques
that require complete primary closure
are needed in order to ensure success in
the formation of new bone tissue. The
purpose of this study is to describe a
series of eight clinical cases in which the
Modified Double-Flap Incision Technique
was used to reconstruct areas of bone
defect in the posterior mandibular 
region that limited placement of
osteointegrated fixations.

Methods: This is a prospective study of
eight clinical cases, from our private
practice, with bone deficit in the
posterior mandibular region, who
required rehabilitation treatment with
fixed implant-supported prosthetics. The
Modified Double Flap Incision Technique
(DFITm) was used in all cases.

Results: We achieved a complete primary
closure at 15 days and proper placement
of the implants in the regenerated area
was possible in all cases.

Conclusion: The modified double flap
incision technique allows to carry out
adequate primary closure without
tension in cases that require bone
reconstruction or regeneration, avoiding
the appearance of dehiscence that would
lead to treatment failure.
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INTRODUCTION
Implant techniques require the presence of bone
structures that are adequate in quality and quantity in
order to place osteointegrated fixations in a predictable
manner. When the bone substrate is insufficient because
of an esthetic problem, an anatomical circumstance
(pneumatized maxillary sinus), a physiological circumstance
(loss of bone volume secondary to tooth extraction) or
because of sequelae from iatrogenic incidents (removal of
infected dental implants), we need to use bone
regeneration or reconstruction techniques.1-7

There are currently a large variety of predictable
techniques1-7: bloc grafts, bone layers or split block bone
technique (SBBT), osteoperiostial flaps, particulated
grafts or guided tissue regeneration (GTR) techniques,
among others. Professionals select a certain technique
taking into account the type of defect, the esthetic
requirements of the case and the patient’s characteristics.
In addition, other factors may also play a role like the
surgeon’s preferences, the type of practice (dental center,
hospital center) or the patient’s opinion.1-5

Regardless of all of these circumstances, bone
regeneration will occur if the constructed matrix
intended for transformation into bone tissue is perfectly
isolated from the oral environment. This means that a
complete primary closure is needed in order to ensure
that the phenomena that would lead to new bone tissue
take place.

For this purpose, several authors have proposed
different incision and flap designs.7-12;15-25 The double flap
incision technique (DFIT)9.10 has been shown to be
particularly useful for regeneration in the posterior
mandibular area with results comparable to other
approaches. In addition, due to its characteristics, it
appears to be especially useful in the dental clinic.

The present study describes a series of eight clinical cases
in which the modified double flap incision technique was
used to reconstruct areas of bone defect in the posterior
mandibular region that limited placement of
osteointegrated fixations.
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Figure 1. Bone reconstruction using the SBBT technique (clinical case 3).

Figure 2. Primary closure of the periostial layer of the double flap (clinical
case 3).

Figure 3. Non-laminated autologous bone graft with microscrew for
exclusively horizontal bone gain (clinical case 4).
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MATERIALS AND METHODS
This is a prospective study of eight clinical cases, from
our private practice, with bone deficit in the posterior
mandibular region who require rehabilitation treatment
with fixed implant-supported prosthetics.

Regarding sample selection criteria, none of the patients
had pathology or treatments that could compromise the
bone regeneration outcome (osteoporosis under
bisphosphonate treatment, decompensated diabetes,
patients undergoing oncology treatment, smokers of more
than 10 cigarettes per day). The age of patients
participating in the study ranged between 20 and 60 years.

In all cases, regeneration techniques were performed
using bone obtained from the same incision, either from
the external oblique line or from the retromolar zone.

In four defects with a vertical and horizontal component,
a laminated bone graft (SBBT) was used with a 3D
reconstruction similar to the Khoury technique4 (Figures
1 and 2).

In three defects with a horizontal component,
autologous blocks obtained without lamination were
used, and they were fixed with micro-screws for
exclusively horizontal bone gain (Figures 3 and 4).

In one defect with a vertical and horizontal component,
an autologous bone block was used in the central zone,
without laminating, and the areas lateral to the graft
were filled with a mixture of autologous bone mixed with
50% bovine biomaterial (Figures 5, 6 and 7).

The Modified Double Flap Incision Technique (DFITm)
was used in all cases. Compared to other techniques, it
provides greater mobilization of the epithelial and
connective tissues, favoring primary closure without
tension. In addition, preservation of the periostium
promotes vascularization of the bone graft and the flap
created.11

Knowledge of oral mucosal histology is important for
understanding this double flap. The most superficial part
is the epithelial layer, which is bound to a deeper layer
called the lamina propia (connective tissue) thanks to the
basal membrane. The border between the lamina propia
and the periostium is marked by the submucosal layer,

which is not always well defined. Therefore, when
practicing this surgical technique, we make two layers in
which the most superficial one is made up of the
epithelial tissue, basal membrane, lamina propia and
submucosa, while the deepest plane consists exclusively
of periostium.12.13

When performing a DFIT, first a partial thickness
supraperiostial incision with mesial unloading is made
and a mucosal flap is fashioned. After this step, another
periostial flap is made by making a second incision, now
deepened to the mandibular bone (Figure 8).

We prefer to modify the DFIT by first making a full-
thickness mucoperiostial incision that can be
accompanied by an accessory mesial unloading. We raise
the flap to full thickness and identify the structures that
we are interested in, thus being able to access and
observe the mandibular branch and the external oblique
line, there by facilitating the location of mental nerve
foramen.

We then make an incision 2 mm away from the border
of the flap, along its edge. This should only be periostial,
and we free the periostial flap with a Buser or Back
Action blunt separator. We prefer to make this
modification (DFITm) because it is a faster and simpler
procedure than fashioning the flap to partial thickness,
especially because it minimizes the possibility of
fenestration or tearing of the mucosal flap which,
logically, has a very small thickness (Figure 9).

It is recommended that this double flap be made at the
beginning of the operation, in order to achieve proper
hemostatic management and, so the final suture
maneuver and closure of the two planes are greatly
simplified.

As we have already mentioned, this flap design achieves
a wide surgical field with access to the external oblique
line and/or retromolar zone from which the autologous
graft can be easily obtained (Figures 10, 11 and 12).

After this step, we carry out the selected bone
regeneration technique, we fix the grafts and place the
absorbable membranes. There are arguments for and
against their use.26-31 We prefer to use them in order to
help maintain the volume of regenerated bone tissue,
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decrease its resorption, help stabilize it in its immobilized
position and avoid penetration of soft tissues.26-31

Finally, we proceed to close the periostial plane with
absorbable 4-0 suture, trying to cover as much bone
graft as possible. We suture the mucosal plane with 5-0
silk or 5-0 monofilament, which slides easily over the
area to be regenerated, thereby allowing for a
comfortable closure without tension on the area. We
keep this suture for at least 15 days in order to ensure
complete primary closure of the wound and to avoid
dehiscence, which would lead to exposure of the graft

científica dental. vol 14 (special supplement) 2017.

Figure 6. Situation at reentry of the area regenerated with a block of
autologous bone, obtained from the external oblique line, placed in the
center of the defect with a lateral filling of particulated autologous bone
mixed with bovine biomaterial (clinical case 2).

Figure 8. Double flap incision technique design. Image redrawn from the
article by Ogata et al.9

Figure 7. Follow-up orthopantomography for monitoring of regeneration
and implants at two years with no clear reabsorption (clinical case 2).

CASE AGE SURGICAL TECHNIQUE TYPE OF DEFECT NEUROLOGICAL/ PRIMARY
INFECTIOUS  COMPLICATIONS CLOSURE (15 DAYS)

1 45 Non-laminated block Horizontal NO YES

2 60 Non-laminated block and Horizontal and vertical NO YES
particulated graft (autologous+bovine)

3 42 SBBT Horizontal and vertical NO YES

4 40 SBBT Horizontal and vertical NO YES

5 50 Non-laminated block Horizontal NO YES

6 47 SBBT Horizontal and vertical NO YES

7 60 SBBT Horizontal and vertical NO YES

8 47 Non-laminated block Horizontal NO YES

Table 1.  Bone
reconstruction/regeneration
phase.

Figure 5. Initial situation of the vertical and horizontal bone defect in zone
34- 36 (clinical case 2).

Figure 4. Reentry and placement of the implant in the most favorable
prosthodontic position (clinical case 4).
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material. The duration of surgery was less than one hour
for all procedures (Figures 2 and 12).

Primary closure was evaluated at 15 days and considered
complete when there was absence of dehiscence, signs
of infection, inflammation or abnormal coloration. The

occurrence of neurological complications of the inferior
dental and mentonian nerves was assessed (anesthesia,
hypoesthesia, paresthesia, disesthesia), as well as the
presence of immediate infectious complications.

At 5 months after surgery, reentry was carried out
in order to place the implants, and the volume 
and appearance of the regenerated bone
(optimal/acceptable/inadequate) was evaluated. We
also checked whether placing the implants in the
regenerated area was possible, using prosthetic-guided
criteria, graded as correct or incorrect, according to the
need to regraft or use techniques with angled implants
(Figures 13 and 14).

RESULTS
We achieved complete primary closure in all cases at 15
days, without any neurological or infectious complication
(Table 1).

In seven cases, the volume of the regenerated bone
tissue was considered optimal and in one case it was
acceptable, as there was mild resorption of the graft
caused by a small exposure of the head of the fixation
screw in a block of laminate (SBBT) in the fourth month
after surgery. This did not preclude precise placement of
the bindings from a prosthodontic point of view (Figures
15 A and B).

Placement of the implants in the regenerated area, with
prosthetically-guided criteria was possible in all cases, so
it was not necessary to regraft or place the implants in
an angled fashion in any of the operated cases (Figures
16, 17 A and B, 18 A, B and C) (Table 2).
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Figure 11. Fixation of the autologous bone graft material (clinical case 5).

Figure 12. Suture of the periostial layer of the clinical case shown in figure
11 (clinical case 5).

Figure 13. Reentry in which the proper state of the autologous bone block
grafts is seen (clinical case 1).

Figure 9. Intraoperative image which shows the double flap obtained,
revealing a mucous layer and another deep periostial layer.

Figure 10. With a single incision, we obtain an operative field that allows us
to obtain the material from the autologous graft, as well as its fixation to
resolve the bone defect present (clinical case 5).
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DISCUSSION
The incisions should always preserve the vascularization
of the flap, paying special attention to the mandible due
to its poorer irrigation. Given that it is a bone with a
greater cortical component, special care is needed to
avoid exposure of the grafted material. This is of greater
importance in patients who are smokers and diabetics
due to their known vascular deficiency and diminished
healing ability.33

From this premise, it is possible to design any type of
flap in the maxilla and mandible with the objective of
allowing access to the area to be regenerated with a
primarly closure of optimal quality. Several authors have
made all types of proposals in search of this objective:
Langer 199015 proposes a palate approach technique;
Buser 199316 and 199517, Tinti and Parma-Befenati
199518, Fugazzotto 199919 propose a 3-4 mm horizontal
incision in the oral vestibule, apical to the vertical
unloading and away from it; Khoury 199934 proposes the
two-incision consistent tunnel approach, one mesial and
the other distal, through which two laminated blocks
are introduced for reconstruction of bone defects, being
especially indicated in the posterior mandibular sector;
Cranin 200220 avoids making incisions in the periostium,
so they make a partial-thickness incision below the
mucogingival line that facilitates coronal advancement
of the flap; Sclar 200321 proposes a biselated (45º-60º) 

horizontal incision at the base of the vertical unloadings
towards the center of the flap; Herford 201122 designs
a flap of vascularized connective tissue by making
incisions that separate the soft tissue, thereby
increasing its quantity, promoting primary closure of the
operative field; Ronda and Stacchi 201123 design a
lingual advancement flap; Steigmann 201224 designs the
“periosteal pocket flap” technique; Park 201225 uses the
PRI technique with one or two vertical unloaded in
order to achieve greater coronal advancement; Restoy
20157 proposes the use of an access and closure with
two planes using the inverted technique (inverted
double flap), similar to that proposed by Kan 201635 in
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Figure 14. Placement of the implants in their ideal positions, following
prosthodontic criteria, by having direct monitoring of the three-dimensional
situation of the autologous bone grafts in the reconstructive phase (clinical
case 1).

Figure 15. Clinical case 7. A, image in which minimal exposure of the head
of the fixation screw is seen at the fourth postoperative month. B,
radiographic follow-up image at the fourth postoperative month. 

A

B
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Figure 18. Clinical case 6 A, preoperative radiographic image in which it
was decided to remove the implant in zone 46 in order to do a subsequent
reconstruction with an autologous graft that would allow for the residual
bone defect to be overcome. B, radiological image in which the autologous
bone graft is seen. C, postoperative radiological image at one year of
follow-up.

Figure 17. Clinical case 7. A, clinical follow-up at 4 years postop (3i
Osseotite and Ankylos implants). B, radiological follow-up image at 4 years
postop.

Figure 16. Reentry that allows for placement of the implants in the
positions predetermined with prosthetic criteria (clinical case 7).

A

B

C

A

B

order to carry out extensive reconstructions in the
maxilla with cranial bone.

The DFITm has shown better results compared to the
displacement or a coronal reposition flap. The primary
advantage of this surgical technique is the preservation
of the periosteal vascularization, thereby avoiding deep
incisions in the submucosa. For this reason, it achieves
greater coronal advancement with less postoperative
morbidity, thereby decreasing the incidence of
dehiscence, necrosis and exposure of bone
regeneration/reconstruction material.8-10

Regarding the lower postoperative morbidity for the
patient, special mention should be made of the lower
level of postoperative inflammation and edema shown
by patients due to preservation of the periosteal
vascularization.8-10



Regarding the tunneling technique34, our technique
appears to provide promising results that should ideally
be confirmed in larger blinded trials. We believe it is
particularly useful in cases of regeneration with a
reduced vertical or exclusively horizontal component.

Among the advantages8-10 it provides greater
intraoperative safety due to direct vision and control of
the foramen of the mentonian nerve; greater control of
the position of the graft and the anatomy to be
regenerated, which is very important for the subsequent
placement of the implants under prosthodontic criteria,
since it is not a blind technique. In addition, this is a less

invasive surgical technique since the donor zone comes
from the same surgical field, accessed by the same
incision. It is also a technique that, though requiring
delicate and expert handling of the soft tissue, is
generally faster.  All our cases were operated on in less
than an hour. This is very useful for patients being
operated exclusively under local anesthesia.

Finally, it should be noted that in those clinical cases in
which the soft tissue is of reduced thickness, we are
currently introducing modifications like the use of
dermal membranes or thin layers of palate connective
tissue that we place at the supraperiosteal level.

CONCLUSION
The modified double flap incision technique allows to
carry out adequate primary closure without tension in
cases that require bone reconstruction or regeneration,
avoiding the appearance of dehiscence that would lead
to treatment failure. In addition, this surgical technique
is faster and safer compared to other techniques, since
it allows for good visualization of the operative field,
precise location of the mentonian foramen and
adequate three-dimensional placement of the grafts,
with proper positioning of the implants using
prosthodontic criteria.
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Case Assessment Reentry Nº Implants
(Integrated) Assessment Prosthodontics

1 OPTIMAL 46-47 CORRECT

2 OPTIMAL 34-35-36 CORRECT

3 OPTIMAL 36 CORRECT

4 OPTIMAL 46 CORRECT

5 OPTIMAL 45-46 CORRECT

6 OPTIMAL 46-47 CORRECT

7 ACCEPTABLE 36-37 CORRECT
(MILD BONE 

REABSORPTION)

8 OPTIMAL 45 CORRECT

table 2.  Implantation phase
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