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Anterior maxillary edentulism can be 
a great challenge in oral implantology 
since tooth loss causes alveolar bone 
resorption.1 This resorption may affect 
the extraction socket height, width, 
or a combination of the two [Au: Edit 
ok?].2,3 In many cases, lack of bone 
volume is seen in conjunction with a 
loss of soft tissue quality and quantity. 
All of these factors, including high pa-
tient esthetic demands, may lead to a 
poor outcome.

There are many indications for 
soft tissue augmentation: improve-
ment of the soft tissue esthetics, 
papillary reconstruction,4 increase in 
soft tissue thickness, need for primary 
closure, and improper implant emer-
gence pro! le.

Bone width atrophy may be an 
indication for bone grafting. Block 
grafts or guided bone regeneration5,6 

techniques can be used for this pur-
pose. This increase in volume often 
makes primary wound closure dif-
! cult. Coronal displacement of the 
mucogingival junction and shorten-
ing of the vestibule depth may occur 
as a result of advancing the vestibular 
[Au: Buccal or labial meant here?] 
" ap to achieve primary closure.

After tooth loss, alveolar bone resorption occurs and causes soft tissue collapse. 
In the anterior maxilla, this situation becomes a great challenge. Bone volume 
must be reestablished to allow for proper implant placement. Another challenge 
is achieving primary closure and improving soft tissue esthetics. Nine patients who 
were partially edentulous in the anterior maxilla and received 10 palatal incisive 
vessel–based connective tissue ! aps were included in this study. Primary closure 
was successfully achieved in 4 patients who received simultaneous onlay block 
grafting in the surgical area [Au: Edit ok?]. Total treatment time was shortened as an 
added bene" t, since a secondary procedure for soft tissue augmentation was not 
necessary. In two patients with improper implant angulation, this technique resulted 
in improved esthetics. (Int J Periodontics Restorative Dent 2011;31:xxx–xxx.)
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Method and materials

Nine patients (six women, three men) 
with a mean age of 47.6 years (range, 
30 to 73 years) and 10 anterior maxil-
lary defects in which a palatal " ap was 
raised were included in this study. 
Two patients were smokers. All pa-
tients were in good general health 
and signed a consent form prior to 
treatment. [Au: Correct?[

cover the graft completely, compared 
to free grafts.

The palatal connective tissue " ap 
was ! rst described by Khoury and 
Happe18 in 2001 [Au: Reference says 
2000.]. This " ap consists of a strip of 
connective tissue pulled out of the 
palatal vault, which is then rotated 
into the defect. This tissue receives its 
vascular [Au: Blood?] supply from the 
incisive vessels. The length and width 
of the " ap should not exceed a pro-
portion of 4:1 (Fig 1).19

Success is dependent on the 
thickness of the palatal ! bromucosa, 
which is greatest between the ca-
nines and molars. Another important 
factor is the distance from the mar-
ginal gingiva to the palatine vessel, 
which varies from 7 to 17 mm at sec-
ond premolar sites.20 

Many procedures have been 
proposed to improve soft tissue es-
thetics, such as masticatory mucosal 
grafts, connective tissue grafts,7,8 acel-
lular dermal matrix,9,10 and others.11–17 
Soft tissue graft revascularization is 
accomplished using the periosteum-
submucosa complex and the under-
lying bone [Au: Edit ok?]. In cases 
where an onlay bone graft is also 
performed, this vascular supply is di-
minished when a free soft tissue graft 
is inserted between the " ap and the 
bone graft because of a lack of con-
tact with native bone.

In this study, a rotated connective 
tissue " ap based on incisive vessels 
was presented. This procedure re-
duces postoperative secondary con-
traction of the grafted soft tissue. As 
an added bene! t, there is no need to 

Fig 1  Illustration of the connective tissue 
palatal ! ap procedure.
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occured, maintaining the capacity of 
the " ap to form keratinized epithe-
lium, which was seen at 10 days.

was of full thickness at both the crest 
and the vestibular [Au: Buccal? La-
bial?] area. 

On the palate, a paramarginal re-
versed bevel incision was made 2 mm 
away from the gingival margin8,9 to a 
depth of approximately 1 mm. The 
posterior limit should not exceed the 
! rst molar area. At this point, a small 
distal releasing incision was made to 
facilitate elevation of the connective 
tissue " ap.22 Once a partial-thickness 
" ap was dissected, two incisions were 
made parallel to the gingival margin 
to the level of the bone; one distal 
incision was made perpendicular to 
the gingival margin. The " ap must 
not be made narrower than 5 mm.12 
This connective tissue " ap was then 
elevated, rotated, and sutured to the 
buccal " ap (Fig 2). A metaplasia then 

Technique

Local anesthesia was administered 
at both the palate and the recipi-
ent site. Prior to surgery, a minimum 
palatal mucosal thickness of 3 mm 
should be con! rmed to perform this 
procedure.21 In the area of the defect 
to be treated, a vestibular [Au: Buc-
cal? Labial?] " ap was raised with two 
releasing incisions. If the purpose of 
the procedure was to increase buccal 
gingival thickness, a partial-thickness 
" ap was raised. If an implant was to 
be placed simultaneously, the " ap 
was of full thickness at the alveolar 
crest. A partial-thickness dissection 
may then be carried out on the buc-
cal aspect of the " ap. For patients in 
which an onlay block graft was to be 
performed simutaneously, the " ap 

Fig 2  A partial-thickness palatal ! ap was (a, 
left) raised and (b, right) rotated to the buc-
cal aspect of the recipient site. [Au: Edit ok?]
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Fig 3a (left)  Partial-thickness palatal ! ap 
with simultaneous onlay bone grafting.

Fig 3b (right)  Flap necrosis resulted be-
cause the patient was a heavy smoker.

Fig 3c (left)  After 3 months, another ! ap 
was raised. Note the more " brous tissue.

Fig 3d (right)  Seven days postoperative; 
re-epithelialization has begun.

Figs 3e and 3f  (e, left) Frontal and (f, 
right) occlusal views of the recipient site [Au: 
How long after surgery? No ! gure legend 
provided.]

Figs 3g and 3h  Final (g, left) frontal and (h, 
right) occlusal views after prosthesis delivery 
at 5 months postoperative. Great soft tissue 
volume was achieved.
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Discussion

Anterior maxillary edentulism is one 
of the biggest challenges in implan-
tology. Bone atrophy often leads to 
improper implant positioning. Insuf-
! cient bone volume is also frequently 
related to a lack of keratinized gin-
giva. Many techniques have been 
proposed to improve the soft tissue 
condition, such as free grafts,7,8 pala-
tal roll " aps, 17,23 or palatal mucosal 
" aps.12–15 Most " aps raised in this 
region are con! ned to the anterior 
palate, where thickness is often lim-
ited. This problem increases the com-
plexity of the treatment, while in the 
posterior region, mucosal thickness 
allows the use of much more tissue.24

The palatal connective tissue " ap 
allows for a lot of volume, which is 
useful for esthetics. It is also useful for 
covering bone grafts. In certain pa-
tients, this technique can also shorten 
the total treatment time, since a sec-
ondary soft tissue grafting procedure 
is seldom required.

This " ap is incisive vessel–based, 
which could explain the minimized 
contraction seen compared to free 
grafts.19 The exposed connective 
tissue will re-epithelialize with kerati-
nized tissue in all patients undergoing 
this treatment.

Results

A palatal " ap was raised to gain buc-
cal gingival thickness and improve 
esthetics in implants with an incorrect 
angulation in two patients. One pa-
tient presented buccal gingival reces-
sion after several bone reconstructive 
surgeries at a central incisor site that 
had led to a poor implant esthetic 
outcome. Another patient received 
an immediate implant. An allograft 
was placed in the gap for this patient. 
Four patients suffered atrophies that 
required bone grafting, and one pa-
tient wanted to improve the esthetics 
of a current ! xed partial denture. [Au: 
Correct?]

One patient, who was a heavy 
smoker, suffered " ap necrosis. After 3 
months of smoking habit elimination, 
another " ap from the same palatal 
location was raised successfully (Fig 
3). So far, the authors have not found 
any literary reference of two consecu-
tive " aps on the same location. Flap 
necrosis was also observed in another 
patient, probably related to an ex-
traction history with the two included 
maxillary canines. This could explain 
possible previous damage to the in-
cisive vessels.
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ing of the vestibule.

Conclusion

This is a versatile and useful tech-
nique that yields a large amount of 
soft tissue. Minor complications such 
as dehiscences in the palate are en-
countered frequently, although " ap 
necrosis should be taken into ac-
count. Anatomy of the palate must 
be considered before surgery. 
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