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After extraction of posterior mandibular teeth, posterior dentoalveolar maxillary extrusion is a common finding in edentulous patients. As the
edentulous area continues to atrophy, there is a continuous loss of bone height and density as well as antral pneumatization. Various techniques
can be used for correction of this condition. The present article presents an innovative technique that can correct moderate to severe localized
defects of the alveolar process prior to implant placement in the posterior maxillary ridge. The combination of extended tuberosity block bone
graft harvesting with modified alveoloplasty (alveolectomy) and quadrilateral open sinus lift (localized inlay tuberosity block bone graft
technique) is presented as an alternative to simple alveoloplasty for management of the deficient interarch space and antral pneumatization for
prosthetics rehabilitation in the posterior edentulous maxillary segments. Surgical intrusion of the osteotomised bone segment as a
corticocancellous block bone graft to the sinus cavity results in adequate interarch space and simultaneous vertical ridge augmentation in
deficient posterior maxillary ridge for surgical and prosthetic outcomes without the need to harvest bone from another site. This quick and
simple method does not need general anesthesia and has fewer complications. Localized inlay extended tuberosity block bone graft can be used
as an alternative to simple alveoloplasty and posterior maxillary segmental osteotomy in distal extended edentulous patients for simultaneous

management of unfavorable interocclusal distance and sinus pneumatization.
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Introduction

After extraction of posterior mandibular teeth, the posterior
dentoalveolar maxillary extrusion is a common finding in
edentulous patients. In this condition, if the posterior maxillary
teeth were lost, the initial decrease in bone width would occur
due to the resorption of the buccal bone plate. Progressive
decrease in bone height and density and ongoing antral
pneumatization is appeared with accelerating atrophy of
edentulous regions (1, 2). Hence, it is common to find the sinus
floor close to the alveolar crest. This situation is due to two
circumstances: 1) increased osteoclastic activity of the
periosteum of the schneiderian membrane which causes post-
extraction sinus expansion to the detriment of the alveolus (I,
3); 2) increased positive intra-antral pressure which causes
expanded pneumatization of the sinus (4). The treatment of the
posterior maxillary bone is dependent on the volume of bone
available in the subsinus area.

In prosthetic reconstruction of edentulous or partially
edentulous patients, undesirable interocclusal distance is a
major concern. Oversize fibrous tuberosity is the most frequent

cause of inadequate posterior interarch space that needs soft
tissue correction. In addition, there may be a need for skeletal
correction. Posterior segmental maxillary osteotomy (PSMO),
simple reduction alveoloplasty, orthodontic treatment such as
tooth intrusion, crown lengthening with restorative intervention
are treatment options that have been used for correction of
unfavorable intermaxillary space (5-8). Particulate and block
autogenous bone has been used for correction of alveolar ridge
deficiencies. In the clinical practice, a maxillary tuberosity bone
graft has often been used as a particulate graft for augmentation
of deficient alveolar ridge or maxillary sinus prior to or
simultaneously with implant insertion (9). Several classifications
have been proposed to categorize the amount of bone present
below the sinus (1) and treatment of this condition depends on
the extent of bone loss. The extended tuberosity block bone graft
harvested by modified alveoloplasty technique modified in
combination with quadrilateral open sinus lift “localized inlay
extended tuberosity block bone graft technique” can be used as
an alternative to simple alveoloplasty for simultaneous ridge
augmentation and reduction in management of edentulous
patients with oversize tuberosity. Several advantages of this
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Figure 1. Schematic illustration of extended tuberosity block harvest and simultaneous sinus lifting

method include the following: no need for general anesthesia, being
cost benefit process, being fast and simple and it consists of
alveoloplasty without loss of cortical bone. The main disadvantages
of this method include having complications such as sinus
exposure, bone graft resorption, creating mobilized keratinized
mucosa, and the widened edentulous ridge.

In this study, we aimed to introduce block graft harvest from
maxillary tuberosity and adjacent alveolar bone for sinus lift and
bone augmentation.

Surgical Technique

The procedure is done with the patient under local anesthesia
(lidocaine 2% and epinephrin 1/1000000). A crestal wedge-
shaped incision is made and full-thickness mucoperiosteal flap
is elevated from the premolars teeth to the posterior section of
the maxillary tuberosity (Figure 1 A, B). Quadrilateral ostectomy
is performed for hinge osteotomy sinus lift technique, where a
hinge bony rectangle is created in the lateral wall of the maxilla,
approximating the malar buttress. This bony rectangle is then
pushed inward, along with the schneiderian membrane, to
function as a new sinus floor (Figure 1C).

A periodontal probe is inserted between the antral
membrane and the bony wall of the sinus and extended down to
the osseous floor. Reduction of this number from an external
alveolar height that is measured from the inferior bone cut of the
quadrilateral osteotomy to the crest of the alveolar process
determined the vertical bone height that is in access for
reduction alveolectomy. By this method of measurement, it is
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possible to determine the remained bone between the sinus floor
and the alveolar crest for harvesting extended tuberosity block
bone graft from tuberosity and alveolar crestal bone and to
correct unfavorable interocclusal distance. The osteotomy cut
for reduction alveoloplasty and harvesting bone graft is made to
leave approximately 1 to 1.5 mm of alveolar bone height
anteriorly and posteriorly to prevent exposure of sinus floor. The
desired corticocancellous block graft is marked by guiding holes
from buccal to the lingual aspect of alveolar ridge, then holes
connected to each other with bur and finally with a fine
osteotome, the corticocancellous block bone graft harvested
from tuberosity and posterior alveolar ridge crest (Figure 1D, E).
Bone grafts are inserted to normal saline solution for later
procedures. Other correction and bone edge smoothening is
done by bone file and bone cutter. The block bone graft is
inserted in the sinus cavity on the sinus floor from cancelouse
aspect and fix with lag screw technique from the crestal aspect
(Figure 1F, G). Then the platelet rich plasma is placed under the
elevated sinus membrane (Figure 1H). The guided bone
regeneration (GBR) membrane is trimmed and placed over the
lateral wall window (Figure 1I). The mucoperiosteal flap is
repositioned and sutured (Figure 1J). The clinical procedure is
demonstrated in Figures 2 A, B.

Discussion

Unfavorable interocclusal space is a common problem in
prosthetic rehabilitation of edentulous patients. Oversize
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Figure 2. (A, B) Clinical photographs of extended tuberosity block harvest and simultaneous sinus lifting

fibrous tuberosity is the most frequent cause of inadequate
posterior interarch space that requires soft tissue correction.
However, regularly bone removal is also mandatory. Posterior
segmental maxillary osteotomy (PSMO), simple reduction
alveoloplasty, orthodontic treatment such as tooth intrusion and
crown lengthening with restorative intervention are options that
have been used for correction of unfavorable intermaxillary space.
Each of these techniques has advantages, disadvantages, and
indications (5-8). In this case, alveolar vertical reduction of the
edentulous ridge is usually the first treatment option. Although
vertical reduction of the overgrown tuberosity seems to be a
simple procedure, it may be accompanied with some
complications such as loss of cortical bone during reduction;
mobilized keratinized mucosa, widened edentulous ridge, and
sinus exposure. These complications cause difficulties for future
implant placement and prosthetic rehabilitation. PSMO is usually
performed in dentate segments and may be an alternative to
vertical alveolar reduction in edentulous segments. But this is a
complex and costly procedure with major complications such as
tissue necrosis with several considerations, contraindications, and
requires general anesthesia. When over eruption is extreme or
involves several teeth, Orthodontic intrusion is difficult and time
consuming with complications such as root resorption. Crown
lengthening with restorative intervention is the simplest method,
but has limited indications with unpredictable results. Localized
inlay extended tuberosity block bone graft technique is an
alternative method that seems to be beneficial with few

complications (10) which can be used as an alternative to simple
alveoloplasty for simultaneous ridge augmentation and reduction
in management of patients with oversized tuberosity with
unfavorable inter occlusal distance and sinus pneumatization.
Advantages of this method include: 1) no need for general
anesthesia, 2) no major complication, 3) not being time
consuming, 4) an one stage procedure, 5) alveoloplasty without
cortical bone loss, and 6) easy technique. The main disadvantages
include: 1) limited indications, 2) sinus exposure, 3) bone graft
resorption, 4) mobilized keratinized mucosa, 5) twidened
edentulous ridge. Autogenous bone is usually chosen over
xenograft, allogeneic, and synthetic bone substitutes, due to its
compatibility = and  osteogenic,  osteoinductive,  and
osteoconductive properties. Recently, human maxillary tuberosity
was known as a proper source of osteoprogenitor cells for bone
tissue engineering (11). Simultaneously, bone quality of posterior
maxilla, especially in the maxillary tuberosity area, is normally
inadequate and contains mostly of a thin cortical layer and a
mixture of marrow spaces, adipose tissue, and a small amount of
vital osteogenic cells (2). In spite of this, the maxillary tuberosity
as a donor site for particulate bone is utilized for correction of
small atrophic, traumatic, and periodontal bone defects of the
alveolar ridge and subantral augmentation (4). Expansion or
overgrowth of the maxillary tuberosity is a common situation that
a surgeon may confront while evaluating for complete maxillary
denture construction in edentulous patients. It is often
recommended by surgical specialists to remove undercuts and
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facilitate conventional denture prosthetics. In many implant
reconstruction cases involving the partial or complete arch, an
enlarged maxillary tuberosity is often overlooked as a potential
source of autogenous block bone graft (12, 13). Quantitative
comparison of different intraoral grafts is not easy because of
variability in surgical approaches. It has been reported that volume
of corticocancellous symphyseal (chin) block graft ranges 4 to 5 mL
of with a mean block size of approximately 21x10 x7 mm (14). A
ramus cortical block graft from the posterior mandible can be the
same size or larger depending on the particular donor site
(ascending ramus, external oblique ridge, retromolar, or molar
area). The size of maxillary tuberosity corticocancellous block graft
also depends on the size of the maxillary tuberosity. A horizontal 1
to 2 cm deficient ridge of maxilla could be an optimal recipient for
this kind of graft (4). The tuberosity can be shaped or reduced
slightly before harvesting. There are many advantages of using
maxillary tuberosity block bone graft over other intraoral sources of
autogenous block grafts (symphysis, ramus). Symphyseal (chin)
block grafts carry a possibility of lower incisor tooth numbness or
wooden sensation, temporary or permanent mental nerve injury
(15, 16), incisor tooth injury, lingual cortex fracture, and
perforation into the lingual soft tissue (17), uncomfortable scarring
in the lower vestibule, esthetic disharmony of the lower facial
contours, etc. Ramus block grafts bear a possibility of inferior
alveolar nerve paresthesia or anesthesia, decreased sensitivity in the
posterior vestibular mucosa (corresponding to the injury of the long
buccal nerve) (15), significant postoperative discomfort, swelling,
and bleeding. Removing a block graft from the normally dense
cortical bone with a saw or bur and postoperative incomplete
regeneration of the donor site are technical complications of bone
harvest from chin and ramus (9). The maxillary tuberosity is usually
missed at the time of implant evaluation as a potential source for
not only particulate but also block bone grafts for localized ridge
deformities. It seems that the use of the maxillary tuberosity, if large
enough and suitable for a block graft, can be a relatively simple and
valuable alternative technique that can offer an intraoral
corticocancellous autogenous graft with fewer intraoperative
difficulties and postoperative complications, without the need to
repair the donor site, and excellent potential to correct localized
alveolar ridge defects. It is also a source of both block and particulate
autogenous bone.
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