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The objective of this case report is to describe a clinical situation in which an external sinus lift was required
to facilitate implant placement, and the buccal bone wall was used as a 2D scaffold to reconstruct a mesial bone
defect with AM. Three Astra Tech EV implants were subsequently placed and restored three months later, with a

10-year follow-up.
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Introduction

Maxillary sinus augmentation (MSA) procedures
are widely recognized as highly reliable and safe meth-
ods, often selected when the remaining alveolar bone
height in the maxillary premolar-molar region
measures less than 2—4 mm [1]. This surgical technique
involves osteotomy of the buccal bone using the out-
fracture technique [1] or removal of the bone wall [2],
followed by elevation of the Schneiderian membrane
and placement of grafting materials between the crestal
bone and the membrane [1-3]. Numerous studies have
explored sinus augmentation using various materials,
including autogenous bone (AB) [4,5], allograft mate-
rials (AM) [6-8], synthetic grafts (SG) or xenografts
(XG) [8,9], combinations [9], or even graft-less tech-
niques [10,11].

This procedure facilitates subsequent dental im-
plant placement, either simultaneously or in a delayed
approach [11,12]. The long-term stability of implants is
closely linked to the viability and integration of grafting
materials with newly formed bone, which gradually de-
velops from the residual maxillary bone [13,14].

Various guided bone regeneration (GBR) tech-
niques and grafting protocols are employed to recon-
struct alveolar bone defects, depending on the defect's
morphology [15]. Minor horizontal defects may be cor-
rected through a single-stage augmentation procedure
[16]. The use of barrier membranes resorbable or non-
resorbable combined with tenting screws helps pre-
serve the gained volume and prevent resorption [17].
Consequently, restoring substantial defects requires
horizontal and/or vertical augmentation using AB
grafts or bone substitutes [15,16]. AB grafts are consid-
ered the "gold standard" for bone grafting due to their
osteogenic, osteoinductive, and osteoconductive prop-
erties [18]. However, harvesting AB necessitates an ad-
ditional surgery, increasing patient morbidity [19]. To
mitigate these risks, various SG, XG biomaterials, or
AM have been employed as bone substitutes because of
their osteoconductive scaffold and bone-forming ca-
pacity [6-9].

For two-dimensional (2D) bone defects, grafts
harvested from the chin or retromolar regions have

been utilized [20]. Pikos [21] introduced the inlay tech-
nique, which involves the precise placement of block
grafts that fit the defect. The shell technique has also
been described for 2D bone reconstruction [22,23].
Thin cortical bone shells can be harvested from the
retromolar region using a specialized diamond disk and
positioned to reconstruct the cortical plate, shielding
the harvested bone placed between the shells and the
defect from resorption [22,23]. These procedures re-
quire both augmentation of the recipient site and har-
vesting from an intraoral donor site, necessitating two
surgeries [22,23].

An alternative MSA technique involves the out-
fracture osteotomy, where a complete 360-degree oste-
otomy is performed, and the lateral window bone is
separated from the membrane [24-26]. The bony win-
dow can replace an absorbable membrane or be crushed
and mixed with graft material [24,26]. If the lateral
bone wall is thick (>2 mm), cortical bone can be har-
vested and used as graft material [27,28].

The objective of this case report is to describe a
clinical situation in which an external sinus lift was re-
quired to facilitate implant placement, and the buccal
bone wall was used as a 2D scaffold to reconstruct a
mesial bone defect with AM. Three Astra Tech EV im-
plants were subsequently placed and restored three
months later, with a 10-year follow-up.

Case Report

A 55-year-old female patient, classified as ASA |
and in good health, was referred to our clinic by her
dentist for evaluation of her edentulous maxillary area.
Clinical examination revealed edentulism extending
from the canine to the second molar in the left maxilla,
with minor pain in the right anterior and left posterior
maxillary regions.

Preoperative radiographic evaluation using pano-
ramic radiographs and cone beam computed tomogra-
phy (CBCT) revealed insufficient bone volume for
standard implant placement and a horizontal bone de-
fect in the premolar region. Consequently, sinus bone
elevation via the lateral approach and 2D reconstruc-
tion were deemed necessary (Figure 1a, b, ¢, d).

The procedure was discussed thoroughly with the
patient, explaining all available treatment options.
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MSA was performed under local anesthesia (4% arti-
caine with 1:100,000 adrenaline). Preventive antibiotic
therapy (2 g amoxicillin-clavulanic acid or 600 mg
clindamycin for penicillin-allergic patients) was ad-
ministered one hour preoperatively, followed by 1
2/300 mg twice daily for five days. Analgesics (600 mg
ibuprofen) were prescribed preoperatively and as
needed postoperatively, along with instructions for
daily 0.12% chlorhexidine gluconate oral rinses for one
week.

A crestal incision was made in the edentulous area,
with two vertical incisions mesially and distally. Access
to the maxillary buccal bone was achieved through a
full-thickness mucoperiosteal flap. Osteotomy of the
buccal bony window was performed using a piezo-ul-
trasonic device as planned on CBCT. The rectangular
bone was detached from the sinus membrane and ele-
vated with the membrane tip of the piezo unit, followed
by sinus curettes.

A solvent-dehydrated mineralized cortical-cancel-
lous bone allograft (MCBA) (Puros Cortical-Cancel-
lous particulate 0.25—1.0 mm; ZimVie, Carlsbad, USA)
was hydrated in sterile saline and condensed into the
sinus cavity, then sealed buccally with a collagen mem-
brane (CollaTape; ZimVie, Carlsbad, USA) (Figure 2a,
b,c,d, e, f, g, h).

Small perforations were made in the bone defect
using a round bur to stimulate vascularization from the
bone to the MCBA. The removed cortical bone wall
was repositioned and fixed with two bone screws (Pro-
fix, Osteogenics, Lubbock, USA, 1.5 mm X 12 mm).
The space between the cortical bone and the defect was
packed with MCBA. A bovine pericardium membrane
(CopiOs Pericardium Membrane, ZimVie) covered the
graft site and was fixed with four tacks. The flap was
closed with simple sutures (Monocryl 3/0, Ethicon,
Johnson & Johnson, Somerville, NJ, USA).

Weekly clinical and radiographic follow-up was
conducted. After six months, panoramic radiographs
and CBCT revealed complete healing of the defect and
sinus cavity. Four Astra Tech EV implants were placed
in the augmented areas using a similar flap design. (Fig-
ure3 a,b,c,d,e,f).

Eight weeks later, healing abutments were placed
through a limited crestal incision. Two weeks after-
ward, impressions were taken using polyvinyl siloxane,
and final crowns were fabricated using glass ceramic
and cemented onto Ti Design abutments with glass ion-
omer cement (Figure 4 a, b).

Clinical assessments and standardized intraoral ra-
diographs were obtained during follow-up visits up to
ten years using the long-cone paralleling technique
(Figure 5 a, b).

Discussion

MSA and GBR have demonstrated favorable re-
sults clinically, radiographically, and histologically for
bone reconstruction in dental implants [6-8,16,18].
Maxillary sinus membrane elevation and grafting is

widely recognized as the preferred treatment for im-
plant placement in edentulous posterior maxilla with
bone height deficiency [14,27,28].

GBR enhances alveolar bone volume in defects of
varying shapes and dimensions [16,18]. Several tech-
niques manage the lateral sinus bony window in MSA,
including elevating it into the sinus cavity, crushing and
mixing with particulate bone grafts, or repositioning it
[25]. The lateral window bone can serve as an autoge-
nous graft when horizontal or vertical crestal defects
adjacent to the augmented sinus require reconstruction
[22-24,26].

Proper immobilization and vascularization are
critical for 2D reconstruction success. The lateral win-
dow bone used to create the necessary space is secured
with two fixation screws [20-23]. Integration of 2D
bone reconstruction and barrier membranes minimizes
volumetric changes by reducing surface resorption dur-
ing healing [17].

The described method offers clinical advantages
by condensing the procedure into a single session, elim-
inating a second surgery. Sinus elevation and horizontal
augmentation are performed simultaneously, and im-
plants can be placed in the grafted sinus and augmented
area [24].

Bone substitutes, such as allografts, provide scaf-
folds for vascular infiltration and hard tissue regenera-
tion, integrating smoothly into newly formed bone
[6,7,9,14,29,30]. MCBA, according to histological
studies, is gradually replaced by autogenous bone while
demonstrating excellent integration [7,9,29,30].

Isolation of the bone substitute from the oral cav-
ity is crucial to prevent fibrous tissue infiltration [17].
Dense pericardial membranes exhibit stable resorption
and effectively support bone regeneration [31]. The in-
crease in bone width from 3.05 to 6.99 mm post-graft-
ing suggests enhanced vascularization, promoting tis-
sue regeneration [17]. Osteogenesis relies on progeni-
tor cells from bone marrow stroma and pericytes from
small blood vessels in connective tissue [29,30]. Perfo-
rating the underlying compact bone during GBR opens
marrow spaces, accelerating vascularization and en-
hancing bone regeneration [32].

The primary limitation of this technique is the po-
tential risk of sinus membrane perforation during bony
wall reflection or fracturing the bony wall during fixa-
tion.

Conclusion

The shell technique using cortical bone from the
lateral buccal wall, in combination with allograft mate-
rials and lateral sinus augmentation, provides a reliable
method for horizontal ridge reconstruction. This ap-
proach enables simultaneous sinus elevation and hori-
zontal augmentation, reducing surgical interventions
while maintaining predictable outcomes for implant
placement. Long-term follow-up demonstrates stable
bone volume and successful integration of graft mate-
rials, confirming the technique’s efficacy for managing
complex maxillary defects.
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Figure 1:
a: Panoramic radiograph showing the height in the posterior part of the maxilla.
b: para-axial cuts of the CBCT showing the bone defect in the premolar area and the crestal extension of the
maxillary sinus.
¢: panoramic reconstruction of the CBCT
d: clinical view of the area to be grafted, note the buccal defect in the premolar area.

Figure 2:

a: the osteotomy of the buccal wall

b: the buccal wall retrieved in one piece

c: the buccal wall is fixed with screws in the buccal defects, note the small perforation of the sinus membrane
d: the preformation was closed with a collagen membrane

e: the space and the sinus were filled with MCBA

f: collagen membrane covered the augmented area

h: sutures of the flap.

Figure 3:

a: post-operative panoramic radiograph

b: Para-axial cut of the CBCT showing the augmented area

¢: Para-axial cut of the CBCT showing the augmented sinus with respect to the sinus cavity

d: 4 months later a clinical view showing the augmented area, note that the new bone is covering the screw.
e: 3 Eve implants were placed in the augmented area.

f; Intra-oral radiograph showing the 3 implants.
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Figure 4:

a: clinical view with fixed crowns on the implants.
b: intra oral radiograph of the implants and crowns.

Figure 5: Post-Operative radiographs at 10 years
a: Panoramic radiograph
b: Intra oral radiograph of the implants and crowns, note that there is no bone loss around the neck of the implants.
c: Para-axial CBCT of the premolar area reconstructed in 2D.
d: Para-axial CBCT of the molar region with sinus grafting the continuity of the grafted materials with respect to
the sinus membrane is well noted.
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