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Buccal Sliding Palatal Pedicle Flap 
Technique for Wound Closure After 
Ridge Augmentation

One standard approach for wound closure after ridge augmentation is coronal 
flap advancement. Coronal flap advancement results in displacement of 
the mucogingival junction and reduction of the vestibulum. In the maxilla, 
a buccal sliding palatal flap can be applied for primary wound closure after 
ridge augmentation. The dissected part of the palatal connective tissue is 
left exposed, thus eliminating or reducing the amount of the coronal flap 
advancement respectively and increasing the amount of keratinized gingiva. 
In combination with guided soft tissue augmentation, this flap design 
enables a three-dimensional peri-implant soft tissue augmentation. Int J 
Periodontics Restorative Dent 2020;40:741–747. doi: 10.11607/prd.4544

After tooth extraction, resorption 
of bundle bone will occur, which is 
in large part due to the physiologic 
healing process.1 In order to create 
adequate conditions for implant 
treatment, augmentation proce-
dures are required in many patient 
cases. Numerous techniques for 
hard tissue augmentation have 
been described in the literature. 
Primary wound healing is an impor-
tant factor for success of the aug-
mentation procedure and can be 
achieved by tension-free primary 
wound closure.2 Passive closure of 
the soft tissue margins is a prereq-
uisite for uneventful wound healing 
and ensures predictability of the 
desired treatment outcome.2 One 
standard approach for primary clo-
sure is coronal advancement of the 
buccal flap. In order to advance the 
buccal flap coronally, a periosteal 
releasing incision is required.3 He-
matoma, swelling, and discomfort 
are common clinical findings after 
a periosteal releasing incision, and 
coronal flap advancement often re-
sults in displacement of the muco-
gingival junction and reduction of 
the vestibulum. Due to these short-
comings, second-stage surgery will 
be necessary, comprising apical flap 
reposition and additional surgical 
measures for peri-implant soft tissue 
volume gain.4 

In order to avoid or reduce the 
amount of buccal flap coronal ad-
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vancement and to provide primary 
wound closure after bone augmen-
tation in the posterior maxilla, Tinti 
and Parma-Benfenati introduced the 
palatal sliding flap technique in 
1995.5 Another technique for cover-
ing the augmented area with a 
palatal sliding flap was presented 
by Fugazzotto.6 Palatal sliding flap 
comprises a preparation beginning 
with a horizontal palatal incision. It 
requires at least 4.0 mm soft tissue 
thickness in order to avoid flap per-
foration during flap dissection, and 
hence the palatal sliding flap is very 
technique-sensitive. 

The buccal sliding palatal pedi-
cle flap (BSPPF) technique represents 
a procedure that is less technique-
sensitive, utilizing palatal connective 
tissue with pedicle periosteum from 
the buccal flap. Combined with 
guided soft tissue augmentation, 
the BSPPF technique helps to avoid 
or minimize the required amount of 
coronal flap displacement and en-
hances the peri-implant soft tissue 
volume at the same time.7 

This flap design complies with 
the modified roll technique de-
scribed by Scharf and Tarnow, which 
was mainly created for soft tissue 
augmentation with esthetic objec-
tives.8 By means of BSPPF, the dis-
sected palatal soft tissue is not 
rolled underneath the buccal flap, 
but is instead stretched over the 
ridge crest. 

Merli described deployment of 
a buccal pedicle palatal flap at the 
time of implant exposure and ap-
plication of healing abutments in 
order to cover the exposed ridge.9 
In 2018, Linkevičius et al ascertained 
a significant mean gain of soft tissue 

volume from 2.30 up to 3.65 by us-
ing 2.0-mm–high healing abutments 
at the time of implant placement. 
Thus, by creating space underneath 
the covering mucosal flap, soft tis-
sue thickness was improved and 
bone loss could be reduced.10 

This is consistent with a previ-
ous report by Salama et al,7 who 
termed this concept “guided soft 
tissue augmentation.” 

As shown in both studies, guid-
ed soft tissue augmentation requires 
certain space for enhancement of 
the soft tissue volume in all three 
dimen sions. Healing abutments scaf-
fold and create space beneath the 
gingiva to promote formation of 
blood clots with a subsequent an-
giogenesis, enabling both formation 
of new bone and soft tissue augmen-
tation.2 Sufficient peri-implant soft 
tissue dimensions protect the under-
lying bone from resorption.11 

Materials and Methods

Surgical intervention begins with a 
1.5-mm–deep palatal incision at a 
distance of 1.0 to 2.0 mm from the 
midcrest of the edentulous ridge, in-
cluding a sulcular incision on the 
palatal site of the adjacent tooth (Fig 
1a). Flap preparation of subepitheli-
al connective tissue is performed 
towards the median raphe of the pal-
ate, ensuring maintenance of an ad-
equate flap thickness (at least 1.5 mm) 
in order to reduce risk of sloughing 
of the overlying tissue (Fig 1a). 

Dissection of subepithelial tis-
sue extends 3.0 to 4.0 mm to the 
mesial and distal parts of the eden-
tulous surgical site. Subsequently, 

two vertical incisions—one each at 
the mesial and distal aspects—are 
performed at the palatal site up to 
the bone. The medial extension of 
the two incisions is connected by 
a third, horizontal incision (Fig 1b). 
Connective tissue flap and perioste-
um are released with a right-angled 
elevator from the palatal bone, be-
ginning at the palatal horizontal inci-
sion and moving towards the buccal 
site until soft tissue is detached from 
the underlying bony surface (Fig 1c). 
Flap size is dictated by the shape 
of the palatal vault, which reflects 
the position of the greater palatine 
artery.12 Measured from the cemen-
toenamel junction of the posterior 
maxillary teeth, the palatal artery is 
located at a mean distance of 7.0 mm 
in a flat palate, 12.0 mm in an aver-
age palate, and 17.0 mm in a high 
palate. These different ranges have 
to be taken into account during sur-
gery in order to keep a safe distance 
between the most medial part of 
the incision and the neurovascular 
bundle of the palate. 

The next step comprises prepa-
ration of the buccal mucoperiosteal 
flap. In cases where extensive hori-
zontal ridge augmentation proce-
dures are needed, vertical incisions 
at the buccal site and extending 
over the mucogingival junction are 
performed in order to avoid any 
compression of the augmented area. 
Vertical incisions are placed on a 
line angle distant to the surgical 
site on the adjacent tooth and at a 
distance of 5.0 to 6.0 mm from the 
edentulous area. In cases where 
only moderate flap advancement is 
required, the subperiosteal flap can 
be mobilized without an open-flap 
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Fig 1 (a) First incision with a depth of 1.5 mm, 1.0 to 2.0 mm pala-
tal from the midcrest, including sulcular incision on adjacent tooth. 
Dissection of palatal soft tissue. (b) Horizontal incision connecting 
the two vertical incisions. (c) Elevation of the periosteum-connective 
tissue flap with a right-angled elevator. The dissected palatal soft 
tissue is pedicled to the buccal mucoperiosteum. (d) Mobilization 
of a full-thickness flap on the buccal site. Buccal soft tissue on the 
adjacent tooth is mobilized by subperiosteal undermining of the 
buccal flap extending to the adjacent teeth. (e) For wound closure, 
horizontal mattress sutures are utilized. The white arrows point to 
the exposed part of the palatal connective tissue. The blue arrow 
points to marginal part of the flap sutured underneath the palatal 
mucosa.
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approach (Fig 1d). Primary wound 
closure is performed with deep hor-
izontal mattress sutures (Glycolon 
5.0, Resorba; Fig 1e). Continuous or 
single interrupted sutures may be 
used additionally if necessary. 

Case Reports

BSPPF treatment can be utilized 
for wound closure after hard ridge 
augmentation with or without simul-
taneous implant placement and in 
combination with the implants pro-
vided with healing abutments for 

guided soft tissue augmentation. 
It can further be utilized for wound 
closure after soft tissue ridge aug-
mentation. Out of 43 sites with BSP-
PF utilized for wound closure, two 
cases are presented.

Wound Closure After Implant 
Placement with Horizontal 
Ridge Augmentation

After BSPPF preparation (Fig 2a), 
implant sites were prepared accord-
ing to the Versah osseodensification 
protocol with Densah Burs. Two im-

plants (Astra Tech OsseoSpeed TX, 
Dentsply Sirona) were inserted (Fig 
2b). Buccal bone was augmented 
using the sandwich technique as 
described by Wang et al.13 A resorb-
able collagen membrane (Bio-Gide, 
Geistlich) was fixed with resorbable 
monofilament sutures for guided 
bone regeneration (Fig 2c). Deep 
horizontal mattress sutures were 
utilized for wound closure. Ap-
proximately 3.0 mm of the palatal 
connective tissue was left exposed 
to heal by secondary intention (Fig 
2d). Three weeks after surgery, the 
implant site displayed good healing 

Fig 2 (a) Preparation and elevation of the BSPPF. (b) Ridge exposure and implant site preparation. (c) Horizontal ridge augmentation.  
(d) Primary wound closure. An area of 3.0 mm of dissected palatal connective tissue is left exposed. (e) Healing 3 weeks after surgery.  
(f) Ridge appearance 4 weeks after implant uncovering.
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conditions (Fig 2e). At the second-
stage surgery, implants were pro-
vided with healing abutments 6.0 
mm in height (Fig 2f). 

Guided Soft Tissue 
Augmentation During Implant 
Placement

Simultaneously with implant inser-
tion, horizontal ridge augmentation 
was performed in the area of the 
right central incisor. A BSPPF was 
prepared as previously described. 
The implant (Astra Tech Osseo-

Speed TX) was provided with a 2.0-
mm–high healing abutment and 
was let to heal submerged (Figs 3a 
to 3c). A 3.0-mm–wide area of the 
palatal connective tissue was left 
exposed (Fig 3d). After uneventful 

healing (Fig 3e), a healing abutment 
6 mm in height was placed at the 
time of implant exposure. Final 
vertical soft tissue thickness was 
5.0 mm (Figs 3f and 3g). 

Fig 3 (a) Initial situation. (b) After hori-
zontal ridge augmentation, the implant is 
provided with a healing abutment 2.0 mm 
in height. (c) The dissected surface of the 
BSPPF is visible. (d) Connective tissue (4.0 
mm) is left exposed. (e) Facial view of the 
healed site. (f) Occlusal and (g) facial views 
after soft tissue maturation. Vertical soft 
tissue thickness is 5.0 mm.

g
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Results

The amount of achieved keratin-
ized gingiva and vestibulum depth 
were evaluated by clinical exami-
nation and visual assessment only. 
In the cases where the BSPPF was 
combined with guided soft tissue 
augmentation (15 sites) after tissue 
maturation and shaping with provi-
sional crowns, the vertical soft tissue 
dimension was measured utilizing 
a periodontal probe (15-mm UNC 
probe, Hu-Friedy) with markings 
at each millimeter. The soft tissue 
thickness was measured from the 
implant shoulder to the midbuccal 
gingival margin. The average soft 
tissue thickness was 3.5 mm. 

Complications could be ob-
served in 4 out of 15 sites where 
the BSPPF technique was utilized 
for guided soft tissue augmentation 
at the time of implant placement. 
Healing abutments were exposed 
prematurely without any signs of 

infection of the peri-implant soft tis-
sue. The patient case presented in 
Fig 4 displayed exposure 2 weeks 
after implant placement with hard 
tissue augmentation in combination 
with guided soft tissue augmenta-
tion. This patient was provided with 
a removable provisional prosthesis 
(Essix), produced before implant 
placement and ridge augmentation, 
being not adequately adapted to 
the new situation. Figure 4d shows 
sufficient volume of peri-implant 
soft tissue despite premature expo-
sure. Wound dehiscence did not oc-
cur at the other 39 sites treated with 
BSPPF for other indications. 

Discussion

Current treatment concepts pre-
dominantly focus on providing op-
timized peri-implant soft tissue 
conditions before the start of the 
prosthetic phase and insertion of 

the final reconstruction.14 Proper 
manipulation of peri-implant soft 
tissue leads to preservation of phys-
iologic conditions in the oral cavity 
and is prerequisite for long-term 
success in implant therapy.15–17 A 
healthy keratinized peri-implant mu-
cosa serves like an anatomical cuff 
around the implant collar, thus con-
stituting a functional barrier be-
tween the oral environment and 
dental implants.18 As shown by the 
results of a systematic review, im-
plants placed with an initially thicker 
peri-implant soft tissue reveal less 
bone resorption in the short term.16 
Peri-implant soft tissue thickness 
can be enhanced at the time of im-
plant placement by utilizing the 
BSPPF technique in combination 
with guided soft tissue augmenta-
tion, as described by Salama et al.7 
A BSPPF can be utilized for primary 
wound closure after ridge augmen-
tation, with or without implant place-
ment. Since minor to moderate 

Fig 4 (a) After BSPPF preparation, implants with healing abutments 2.0 mm in height are placed and the ridge is augmented. (b) Horizon-
tal mattress sutures are utilized for the wound closure, leaving 2.0 to 3.0 mm of the palatal connective tissue exposed. (c) Two weeks after 
surgery, failure of complete coverage is seen. Impressions resulting from the temporary removable denture are visible. (d) Occlusal view 
after soft tissue shaping with provisional crowns. The measured vertical soft tissue height was 4.0 mm. 

b c da
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flap advancement can be achieved, 
depending on the amount of re-
quired bone augmentation and on 
the width of the palatal tissue, BSP-
PF can be applied as a single treat-
ment measure, or as a supplement 
to a buccal flap repositioning. 

For large ridge augmentations, 
palatal expansion of tissue reduces 
the need for buccal flap advance-
ment in order to attain primary clo-
sure. Thus, it may avoid the need 
for vestibuloplasty and soft tissue 
grafts as a secondary procedure. 

The most common complica-
tion is the exposure of the postsur-
gical site. In all cases, the premature 
exposure was visible at the marginal 
part of the dissected and intention-
ally exposed connective tissue. A 
possible explanation is the reduced 
blood supply in the marginal area of 
the flap with reduced thickness. 

The proposed method is a valid 
surgical approach because of the 
favorable risk-benefit ratio. The sur-
gical procedure is not technically 
demanding, and it is possible to 
obtain a sufficient sliding position 
of the palatal tissue for minor to 
moderate flap advancement (1.0 to 
6.0 mm). 

Conclusions

Limitations of BSPPF technique in-
clude its limitation to the posterior 
maxilla. Provided there is sufficient 
palatal soft tissue thickness and 
shallow rugae palatinae, this tech-
nique may also be applied in ante-
rior maxilla. Further, BSPPF should 
not be extended distal to the first 
molar because of the potential risk 

of great palatal artery damage. 
Additionally, a minimum 3.0-mm 
thickness of the palatal soft tissue is 
required for flap building. 

A limitation of this case series 
presentation is that soft tissue thick-
ness, vestibulum depth, and the 
amount of keratinized tissue were 
not measured before and after sur-
gery. In order for accurate evaluation 
of the results, a prospective study 
respecting the above-mentioned 
parameters should be conducted. 
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