
Vol. 67 - No. 5	 Minerva Stomatologica	 217

s p e c i a l  a r t i c l e

Sub-periosteal peri-implant augmented 
layer technique for horizontal bone 
augmentation at implant placement

Leonardo TROMBELLI 1, 2 *, Mattia SEVERI 1, 
Mattia PRAMSTRALLER 1, 2, Roberto FARINA 1, 2

1Research Center for the Study of Periodontal and Peri-implant Diseases, University of Ferrara, Ferrara, Italy; 
2Operative Unit of Dentistry, University-Hospital of Ferrara, Ferrara, Italy
*Corresponding author: Leonardo Trombelli, Research Center for the Study of Periodontal Diseases, University of Ferrara, Corso 
Giovecca 203, 44100 Ferrara, Italy. E-mail: leonardo.trombelli@unife.it

A B S TRACT   
In the present study, a novel surgical technique, namely the sub-periosteal peri-implant augmented layer (SPAL), to 
increase hard and soft tissue dimensions at the most coronal portion of an implant will be thoroughly described. The 
surgical buccal access at the time of implant placement first consisted of a split-thickness flap to raise the most superficial 
mucosal layer, followed by the elevation of the periosteal layer which was detached from the buccal cortical bone plate 
(BCBP). A full-thickness flap was elevated on the oral aspect. A xenograft was used to fill the space between the perios-
teal layer and the BCBP, and the periosteal layer was sutured to the oral flap. The mucosal layer was coronally advanced 
and sutured to submerge both the graft and the implants. At implant uncovering at 4 months, an increase in the thickness 
(>2 mm) of the buccal peri-implant tissues was observed. A free gingival graft was used to enhance the dimensions of 
buccal keratinized mucosa. The SPAL technique may represent a surgical option for the horizontal augmentation of peri-
implant tissue thickness.
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Prosthetically-driven implant placement in a 
reduced horizontal bone dimension often re-

sults in a peri-implant bone dehiscence or fen-
estration. Even in presence of an intact but thin 
buccal cortical bone plate (BCBP), trauma and 
consequent bone remodeling following surgical 
procedure for implant placement may result in a 
vertical bone loss with the exposure of the coro-
nal part of the implant at uncovering,1 leading to 
a buccal bone dehiscence which may cause a mu-
cosal recession on the long-term.

Different techniques for grafting buccal plates 

without barrier membranes for horizontal aug-
mentation have been reported in the literature.2-7 
Recently, a novel bone augmentation procedure 
based on the utilization of the periosteum as a 
barrier membrane and space-making “device” 
has been successfully used to enhance the hori-
zontal bone dimension prior to implant place-
ment.8 Consistently, the use of a laparoscopic 
approach to deliver a growth factor/xenograft 
combination into a subperiosteal pouch resulted 
in predictable and consistent bone regeneration.9 
The biologic rationale for the use of the “peri-
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osteum layer” was recently confirmed by an 
experimental study where the peri-implant os-
teogenic potential of the periosteum in determin-
ing vertical bone augmentation around implants 
has been histologically reported.10 Collectively, 
these findings indicate that pre- and peri-implant 
tissue augmentation may be enhanced by surgi-
cal procedures where the periosteum is left intact 
although detached from the underlying bone, and 
a secluded space between the periosteum and the 
bone or implant is warranted.

The purpose of the present case report is to 
illustrate a simplified soft tissue management 
technique, namely the sub-periosteal peri-im-
plant augmented layer (SPAL). The SPAL tech-
nique is proposed to increase hard and soft tis-
sue dimensions at the most coronal portion of 
an implant.

SPAL technique application

A systemically healthy, non-smoker, 61-year-old 
woman, was referred for implant-supported reha-
bilitation at the Research Center for the Study of 
Periodontal and Peri-implant Diseases, University 
of Ferrara. Prior to implant placement, the patient 
had undergone active periodontal therapy for the 
treatment of severe periodontitis and was enrolled 
in a professional secondary prevention program. 
Treatment plan was based on 3D radiographic as-
sessment, and a surgical stent was fabricated on 
diagnostic wax-up. The clinical and radiographic 
evaluation revealed a deficient horizontal bone di-
mension in the area related to teeth #4.5 and 4.6, 
where implants were planned to be positioned 
(Figure 1A-E). Treatment plan was carefully ex-
plained to the patient, who gave her informed con-
sent to the proposed surgical procedure.

Table I.—�Operative steps of the sub-periosteal peri-implant augmented layer (SPAL) technique.
Incision outline 1.	 A partial thickness mid-crestal incision is made. For single implants, the incision is extended intra-

sulcularly one tooth mesial and one tooth distal to the area of interest, thus outlining an envelope 
flap. In case of multiple implants, one (mesial) or two (mesial and distal) partial-thickness releasing 
incisions are made to obtain better visibility and avoid tension on the flap

Flap management 2.	 A split-thickness flap is raised on the buccal aspect by sharp dissection (namely, the mucosal layer), 
leaving the periosteal layer on the edentulous ridge intact

3.	A fter separation between the mucosal and periosteal layer to allow for a tension-free, coronal 
advancement of the mucosal layer, a second crestal incision reaching the bone crest is performed

4.	 The periosteal layer is elevated from the bone crest to create a secluded pocket that can accommodate 
an adequate extension and volume of the graft

5.	 A full-thickness flap is elevated on the oral (lingual/palatal) aspect
Implant placement 6.	 Prosthetically-driven implants are placed. Healing caps are used
Graft placement 7.	 A graft is used as a space-making device to fill the surgically-created space between the periosteal layer 

and the buccal bone plate
Suture technique 8.	 The periosteal layer is sutured to the oral mucoperiosteal flap by means of resorbable internal mattress 

sutures, without compression on the graft biomaterial
9.	T he mucosal layer is coronally advanced and sutured tension-free by resorbable horizontal internal 

mattress and interrupted sutures to submerge both the graft and the implant(s)
10.	 Sutures are removed at 2 weeks post-surgery

Figure 1.—A-E) Clinical and radiographic aspect of the area (teeth #4.5 and 4.6) where implants had to be positioned. 3D 
evaluation revealed that the prosthetically driven implant insertion would have resulted in a thin (if present) buccal cortical 
bone plate.
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to allow for a tension-free, coronal advancement 
of the mucosal layer, a second crestal incision 
reaching the bone crest was performed (Figure 4). 
The periosteal layer was elevated from the bone 
crest to create a secluded pocket that could ac-
commodate an adequate extension and volume 
of the bone graft material (Figure 5A, B). A full-

At implant placement, the patient was ad-
ministered 2 g of amoxicillin + clavulanic acid 
(Augmentin, GlaxoSmithKline, Verona, Italy) 
one hour prior to surgery. Local anesthesia was 
attained using articaine with 1:100,000 epineph-
rine administered by local infiltration. Attention 
was paid not to infiltrate the area where the split-
thickness flap has to be performed.

The surgical steps of SPAL technique are il-
lustrated in Table I.

A partial thickness crestal incision was made 
by a 15C blade. The incision was extended in-
tra-sulcularly on tooth #4.4 and a mesial partial-
thickness releasing incisions was made to obtain 
better visibility and avoid tension on the flap 
(Figure 2). A split-thickness flap was raised on 
the buccal aspect by sharp dissection (namely, the 
mucosal layer) and leaving the periosteal layer on 
the edentulous ridge intact (Figure 3). After sepa-
ration between the mucosal and periosteal layer 

Figure 2.—A 15C blade was used to perform partial-thick-
ness crestal incision and a partial-thickness mesial releasing 
incision.

Figure 3.—A split-thickness flap was raised on the buccal 
aspect by sharp dissection (mucosal layer) and leaving the 
periosteal layer on the edentulous ridge intact.

Figure 4.—A second full-thickness crestal incision reaching 
the bone crest was performed to detach the periosteal layer.

Figure 5.—A, B) The periosteal layer was elevated from the 
bone crest to create a secluded sub-periosteal pocket.
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caps were used on both implants. Bio-Oss® xe-
nograft spongiosa granules (particle size 0.25-
1.0 mm; Geistlich Pharma, AG, Wolhusen, Swit-
zerland) were used as a space-making device 
to fill the surgically-created space between the 
periosteal layer and the BCBP up to the implant 
polished collar (Figure 9A-C).

thickness flap was elevated on the oral (lingual/
palatal) aspect (Figure 6).

Prosthetically-driven implant site preparation 
resulted in a thin BCBP (Figure 7). Tissue-level 
implants (Thommen Medical, Grenchen, Swit-
zerland) were placed with a 1-mm polished col-
lar above the bone crest (Figure 8A, B). Healing 

Figure 6.—A full-thickness flap was raised on the lingual 
aspect.

Figure 7.—Prosthetically-driven implant site preparation re-
sulted in a thin buccal cortical bone plate.

Figure 8.—A, B) Tissue-level implants (Thommen Medical, Grenchen, Switzerland) were placed with a 1-mm polished collar 
above the bone crest. Note the deficient buccal cortical bone plate at both implants.

Figure 9.—A-C) A xenograft (Bio-Oss® spongiosa granules, particle size 0.25-1.0 mm; Geistlich Pharma, AG, Wolhusen, 
Switzerland) was used to graft the secluded sub periosteal space, increasing the coronal bone contour.
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The patient did not wear any removable pros-
theses to avoid compression onto the surgical site 
and was asked not to chew or brush in the treated 
area for approximately 2 weeks. The home use of 
a 0.12% chlorhexidine solution (Curasept ADS 
Trattamento Rigenerante®, Curaden Healthcare, 
Saronno, Italy) was prescribed for chemical 
plaque control (1-minute rinse b.i.d. for 3 weeks). 
Sutures were removed 2 weeks after surgery.

At 4 months following implant placement, a 
re-entry procedure for implant exposure was per-
formed (Figure 12A-C). A buccal split-thickness 
flap was performed to position the healing abut-
ment, attention was paid to leave a substantial 
thickness of tissue to protect the coronal part of 
the implant (Figure 13A, B). An increase in the 
thickness (>2 mm) of the buccal peri-implant tis-
sues was observed. In this particular case, since 
the coronal advancement of the flap during the 
first surgical procedure resulted in absence of an 
adequate amount of buccal peri-implant muco-
sa, a free epithelialized gingival graft was posi-

The periosteal layer was sutured to the oral 
mucoperiosteal flap by means of internal mat-
tress sutures (Figure 10A, B). The mucosal layer 
was coronally advanced and sutured tension-free 
by horizontal internal mattress and interrupted 
sutures to submerge both the graft and the im-
plants (Figure 11). For both mucosal and peri-
osteal layers, a resorbable 6/0 suture (Vicryl 6/0, 
Ethicon, Somerville, NJ, USA) was used.

Figure 10.—A, B) The periosteal layer was secured to the lingual flap by resorbable internal mattress sutures (Vicryl 6/0, 
Ethicon, Somerville, NJ, USA).

Figure 11.—The mucosal layer was coronally advanced and 
sutured to submerge the implants and graft.

Figure 12.—A-C) Healing was uneventful and primary closure was observed at the time of implant uncovering at 4 months.
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includes a partial-thickness flap elevation leav-
ing the periosteal layer on the edentulous ridge 
and separation of the mucosal layer of the flap. 
The periosteal layer is then used to stabilize the 
regenerative site using periosteal sutures. Vari-
ous regenerative devices, such as non-resorb-
able/resorbable membrane and titanium mesh 
with different size and locations, were used for 
both horizontal and vertical implant site devel-
opment.11 More recently, a similar flap design 
was reported8 to perform GBR for horizontal 
bone augmentation prior to implant placement. 
A periosteal pocket was created by splitting a 
mucosal from a periosteal layer, and the created 
sub-periosteal space was then filled with bone 
substitute materials and covered by a resorbable 
membrane. At 6 months, a substantial increase 
of horizontal bone crest dimensions was record-
ed. SPAL technique benefits by the advantages 
of the two previous techniques, in terms of flap 
design11 and creation of a sub-periosteal space 
aimed at receiving an osteoconductive scaffold.8 
However, our proposal is characterized by two 
major technical differences that simplify the pro-
cedure while leading to predictable results: 1) 
the increase in BCBP is performed at the time 

tioned at the most coronal portion of the implants 
(Figure 14A-D). Final prosthetic rehabilitation is 
illustrated in Figure 15A-C.

Discussion

SPAL technique originates from the Double Flap 
incision as originally proposed by Hur et al.11 
and modified by Steigmann et al..8 This design 

Figure 13.—A, B) A split-thickness flap was raised to un-
cover the implants. Note the increase in the buccal bone con-
tour at both implant sites.

Figure 14.—A, B) A free epithelialized gingival graft was 
positioned at the most coronal portion of the implants to in-
crease height and thickness of peri-implant keratinized mu-
cosa. C, D) Healing at 2 months.

Figure 15.—A-C) Clinical and radiographic aspect after 
final prosthetic rehabilitation, performed at 6 months after 
implant placement.

A B

A

B C

A

D

B

C



SPAL TECHNIQUE FOR PERI-IMPLANT BONE AUGMENTATION	TRO MBELLI

Vol. 67 - No. 5	 Minerva Stomatologica	 223

Conclusions

In conclusion, SPAL technique may represent a 
valuable surgical option in the horizontal aug-
mentation of peri-implant tissue thickness. Fur-
ther longitudinal studies are needed to evaluate 
whether and to what extent this procedure may 
be used in the treatment of peri-implant bone 
dehiscence and is capable to contribute long-
term stability of the buccal mucosal profile and 
healthy conditions of peri-implant tissues.
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