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Abstract
Continuous advancements in the field of implant 

dentistry have provided clinicians with various treatment 
options to facilitate the placement of dental implants in 
patients with vertical bone deficits in the posterior max-
illa. Today, one of the most common ways to compen-
sate for inadequate vertical bone height is to elevate the 
sinus floor by tenting of the schneiderian membrane by 
the implant which is guided by itself eliminating the need 
for bone graft. This chapter showes the osteotome sinus-
floor elevation and immediate implant placement are also 
possible in severely resorbed alveolar bone without bone 
grafting in single or multible implant placements proce-
dures. Extensive and traumatic conventional lateral ap-
proach for sinus lifting and grafting procedures can be 
avoided even in highly resorbed alveolar bone using this 
technique. The author hopes that this chapter will prove 
a valuable resources and references for clinicians placing 
implants in patients requiring sinus floor elevation in se-
verely resorbed residual bone with simultaneous implant 
placement without bone grafting to minimize the risk 
complications and to ensure predictable and stable long 
term results.

Introduction
Residual ridge resorption following tooth loss, pneu-

matisation of the maxillary sinus and poor quality of the 
residual alveolar bone are the possible reasons mandat-
ing  elevation of the maxillary sinus prior to implant 
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placement [1-3]. Solutions suggested for managing the 
problem of a vertically-compromised bone volume in the 
maxillary posterior region include the use of short wide 
implants, vertical ridge augmentation and lifting the si-
nus membrane to increase the available length for im-
plant placement [4]. Sinus lifting is intended to increase 
bone height in the posterior maxilla through formation 
of new bone in the caudal section of the maxillary sinus 
[5]. There were two major approaches for the sinus floor 
augmentation: (the lateral and crestal approaches) [6]. 
The crestal approach (osteotome technique) is one of the 
widely practiced techniques for improving the bone den-
sity and the quality of the implant site in the posterior 
maxilla is [7-11]. The osteotome had many disadvantages 
including limitation of the amount of augmentation of the 
sinus floor, it is difficult to control the osteotome tapping 
force while using these techniques in order to produce ef-
fective membrane lifting without membrane perforation 
[12], and all the variations of the osteotome-guided sinus-
lifting carry considerable risk of penetrating the sinus 
membrane while condensing, removing, dissipsting, and/
or imploding the alveolar bone. Nevetheless, compared to 
other sinus lifting procedures, the osteotome technique  
is less invasive and reduces the need for more traumatic 
and expensive procedures with less risk of damaging the 
Schneiderian membrane. The implant is inserted simul-
taneously with a sinus lift procedure only when sufficient 
primary stabilisation can be expected [13,14]. 

Jensen and colleagues reported the material and tech-
niques suggested for the various sites and Jensen classes: 
Classes A and B: Osteotome technique; simultaneous ap-
proach; exposed cover screws, Class C: Lateral approach 
with a barrier membrane; simultaneous (submerged) or 
delayed (submerged) approach; autogenous graft, allo-
plasticgraft, allo¬graft, or xenograft, and Class D: Later-
al approach (possibly Le Fort I ap¬proach); autogenous 
grafting (tibial, calvarium, ilium, maxillofacial); delayed 
approach; submerged cover screws. From different stud-
ies, it was reported that “It is useless to use osteotome 
technique for simutaneous implant placement in a site 
if few millimeters of bone is available [15-17].” A later-
al approach is better in that instance, and a graft should 
be used. When the simultaneous approach is used, care 
should be given to maintain the cortical bone during drill-
ing, because it may be the only bone available in the re-
sidual basal bone to fixate an im¬plant. 

Countersinking of this bone could lead to poor fixa-
tion of the implant. The osteotome approach has an ad-
vantage of preserving the cortex and compacting the bone 
[17,18]. It has been recommended that the procedure 
should be performed with simultaneous implant place-
ment when at least 5 mm of residual subsinus alveolar 
bone height (RSBH) is present [18]. When less than 5 mm 
RSBH exists, primary implant stability may be compro-
mised, and implants are placed in a staged fashion at least 
three to four months later, depending upon the type of 
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graft materials and volume of bone augmentation.  In re-
cent years, the sinus floor elevation (SFE) technique has 
also been performed using a modified approach, differ-
ing from other procedures, in which no graft material is 
placed in the newly created space underneath the Sch-
neiderian membrane [19-25]. There is a lack of studies 
evaluating the efficacy of the osteotome technique and the 
related risk factors that might affect the success of the im-
plant. Therefore this chapter is designed to evaluate the ef-
ficacy of the sinus floor elevation with non-invasive sinus 
crestal approach techniques, nevertheless extensive and 
traumatic conventional lateral approach for sinus lifting 
and grafting procedures can be avoided even in highly re-
sorbed alveolar bone using these techniques, and also to 
show that the osteotome sinus-floor elevation (OSFE) and 
immediate implant placement are also possible in severely 
resorbed residual bone (SRRB) without bone grafting.

Classification of the Pre-existing 
Available Bone Height and Clinical As-
sessment for Maxillary Sinus

The pre-existing available bone height was classified 
by different methods to establish an adequate osseous 
morphologic condition for the placement of endosteal 
implants in the resorbed maxillary posterior region. Vari-
ous techniques have been developed to increase bone vol-

ume. In 1987, Misch classified the subantral (SA) region of 
the posterior maxilla in four categories for the treatment 
of the posterior maxilla (termed subantral [SA]): as SA-1 
through SA-4 (Figure 1) [26]. SA-1 has adequate vertical 
bone for endosteal implants (>12 mm), however the SA-1 
posterior maxilla allows implant placement inferior to the 
sinus cavity without sinus manipulation, thus not altering 
the sinus floor or membrane. SA-2 has 0 to 2 mm less than 
ideal height of bone (10 to 12 mm), SA-3 has 5 to 10 mm 
of bone below the antrum, and SA-4 has less than 5 mm of 
vertical bone below the maxillary sinus [27]. 

Figure 1: Misch classification for the subantral (SA) re-
gion of the posterior maxilla in four categories.
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Jensen has proposed a classification of sinus morphol-
ogy (A through E) to help suggest the appropriate grafting 
material or grafting technique to use, based on a specific 
site, Class A: 10 mm or more of residual bone present 
(100% of a 10-mm implant in native bone); Class B: 7 to 9 
mm of residual bone present (70% to 90% of a 10-mm im-
plant in native bone); Class C: 4 to 6 mm of residual bone 
present (40% to 60% of a 10-mm implant in native bone); 
Class D: 1 to 3 mm of residual bone present (10% to 30% 
of a 10-mm implant in native bone); Class E: Absent or 
ablated sinus [15,16] (Figure 2).

2 (A)

2 (B)

2 (C)
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2 (D)

2 (E)

Figure 2: Jensen classification of sinus morphology (A 
through E) to help suggest the appropriate grafting mate-
rial or grafting technique to use, based on a specific site.

In 2013 European Association of dental implantolo-
gists introduced guideline for the Cologne Classification 
of Alveolar Ridge Defects (CCARD) which classifies vol-
ume  deficiencies of the alveolar process regardless of their 
aetiology as vertical, horizontal and combined defects (H, 
V, C), possibly in conjunction with a sinus area defect 
(+S). It takes into account the extent of the augmentation 
needed (1: < 4 mm, 2: 4-8 mm, 3: > 8 mm) and the rela-
tion of graft to surrounding morphology (i: intern, inside 
the ridge contour vs. e: extern, outside the ride contour) 
and makes recommendations on possible treatment ap-
proaches based on the current literature [28].

Advantages of Osteotome Technique 
with Simultaneous Implant Placement in 
Severely Resorbed Residual Bone

•	 When little or no grafting material is used, or when 
only blood clot is present in the sinus floor where 
the sinus the sinus membrane has been tented up 
by implants, bone still forms as long as space is 
maintained beneath an intact sinus lining to form 
a closed wound environment [7-10,16,29].

•	 The osteotome technique is, by nature, a less-inva-
sive surgery with smaller flap design and a less ex-
tensive osteotomy. Therefore, there is less chance 
of postoperative complications and morbidity, and 
patient acceptance for surgery is greatly increased. 

•	 The osteotome technique reduces the need for 
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more traumatic and expensive procedures with 
less risk of damaging the Schneiderian membrane. 

•	 In 1996, the report of the Sinus Consensus showed 
that 48% of failed sinus grafts could be attributed 
to preoperative complications, and 38% of these 
were related to sinus-membrane perforation. Fer-
rigno and Toffler recorded that the rate of oste-
otome sinus-membrane perforation using the 
osteotome technique was 2.2% to 4.7% [30,31]. 
Therefore, the chance of postsurgical complica-
tions and infection associated with membrane 
perforation was greatly reduced.

•	 The osteotome technique will reduce the chance 
of osteomeatal complex obstruction because there 
is a more discrete use of bone in the osteotome 
technique and less chance of elevating the masses 
to obstruct the osteomeatal complex.

•	 More cost-effective and more time-efficient when 
comparing with an achievement the success rate 
of 94% to 98% with the lateral-window approach, 
a resorbable or non-resorbable membrane was 
needed to cover the osseous lateral window [32]. 
This increased the cost when compared with in-
ternal sinus-lift procedures, which did not require 
the use of any membrane. Even though the oste-
otome sinus-lift procedure is an easier, less-inva-
sive and less-costly procedure, there is still con-
cern among clinicians about the amount of the 

bone height that can be elevated without mem-
brane perforation for implant placement. There 
is lower rate of membrane perforation and a less 
complicated surgery, because osteotome surgery 
involves a crestal approach, which is common to 
standard implant surgery.

•	 The implant is inserted simultaneously with a si-
nus lift procedure with required initial implant 
stability.   

•	 To maintain the cortical bone during drilling be-
cause it may be the only bone available in the re-
sidual basal bone to fixate an im¬plant. 

•	 Countersinking of the severely-resorbed residual 
bone could lead to poor fixation of the implant. 
The osteotome approach has an advantage of pre-
serving the cortex and compacting the bone.

•	 Improve the primary stability in cancellous bone 
by bone condensation through radial reinforce-
ment by a series of bone condensation devices 
with a tapered tip and an appropriate diameter to 
widen the implant bed [33]. which the initial sta-
bility of implant was attained by lateral conden-
sation however, the quality of bone with a dense 
cortical plate increases the initial stability. 

•	 Using an expansion osteotome instead of drills to 
avoid ovalization of the osteotomy site and to con-
dense the surrounding bone [25].
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Clinical Performance of Implant 
Surface and Design
Various techniques of surface treatments have been 

studied and applied to improved biological surface prop-
erties, which favors the mechanism of osseointegration 
[34,35]. This strategy aims at promoting the mechanism of 
osseointegration with faster and stronger bone formation, 
to confer better stability during the healing process, thus 
allowing more rapid loading of the implant [36,37]. Some 
of the objectives for the development of implant surface 
modifications are to improve the clinical performance in 
areas with poor quantity or quality of bone, to accelerate 
the bone healing and thereby allowing immediate or early 
loading protocols and also stimulating bone growth in or-
der to permit implant placement in sites that lack sufficient 
residual alveolar ridge, thus providing them a jumping 
gap ability, for example. Implant morphology influences 
bone metabolism: rougher surfaces stimulates differentia-
tion, growth and attachment of bone cells, and increases 
mineralization; furthermore, the degree of roughness is 
important. Implants may have “smooth” (machined) or 
rough surfaces. The main methods that are reported in 
the literature to create implant roughness are acid etching, 
sandblasting surface such as (SLA) dental implant.

•	 The type of implant surface and design appears to 
be an important variable in the osteotome tech-
nique with simutaneous implant placement in 

severely-resorbed residual bone. In the atrophic 
maxilla, primary stability can readily be achived 
with tapered implants, even when the mean re-
sidual bone hight (RBH) is severly resorbed such 
as 3.8 mm. The use of the osteotome sinus floor el-
evation technique without grafting material, com-
bined with the placement of tabered implants, can 
reduce the need for direct sinus lift procdures. 
Implants were often placed deeper with the flared 
neck resting against the crestal bone, which also 
increased the stability with high percentage of 
survival and success rates reached in some studies 
to 100% and 94.4%, respecively [25].

•	 Buser et al. showed that the SLActive surface 
promotes earlier bone apposition and provides 
greater implant stability during the first critical 
weeks of osseointegration [38], which is more 
appropriate for osteotome technique with simu-
taneous implant placement in severely-resorbed 
residual bone. Bone formation between SLA and 
SLActive implants was also compared in a study 
in foxhounds by Bornstein et al. According to it, 
SLActive demonstrated statistically significantly 
higher newly formed bone-to-implant contact 
length than SLA [39].

•	 The possibility of early loading of sandblasted/
Acid-Etched Active surface implant (SLActive) 
inserted with simultaneous osteotome sinus floor 
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elevation without the use of grafting material. 
There is growing intrest in early and immediate 
loading and a reduction time between surgery 
and prosthetic rehabilitation, especially in areas 
with atrophic maxilla. However the use of an early 
loading protocol in the posterior maxilla is doubt-
ful, as this region has always been considered 
particularly challenging for long-time successful 
implant survival because of its deficiency in bone 
quantity and quality [40-44].

•	 In addition to thread engagement, the body de-
sign and surface roughness of the implants pro-
vided a frictional interface with the receptor site 
to assist in the mechanical retention by facilitating 
bone ingrowth during osseointegration [45].

•	 According to Ferrigno et al report in 2006, on 
the relationship of implant survival rate and the 
length of implants placed with the one-stage oste-
otome sinus-lift technique (with a total of 588 im-
plants placed in 323 patients with a mean follow-
up time of 59.7 months), implants with a 12-mm 
length had a greater survival rate (93.4%) than 10-
mm (90.5%) or 8-mm (88.9%) implants [46,47]. 
Therefore, it may be desirable to have implants 
longer than 12 mm when placing fixtures.

•	 By using the atraumatic technique in the place-
ment of the implant and round-shaped end of the 

implant, which limits the risks of damaging the 
sinus membrane during the sinus lift osteotome 
procedure. The convex apex shape of the implant 
is designed to prevent the tearing of the sinus 
membrane and carefully can elevate the schnei-
derian membrane by inserting and placement the 
implant into the prepared implant bed [48].

Clinical Recommendations and 
Assessments
•	 Care should be given, gentle hammering should 

be performed, and a careful approach should be 
taken during the osteotome technique to prevent 
any complication such as the symptoms of vertigo. 
The patients who were experiencing vertigo were 
asked to rest in the dental chair for another 15 
to 30 minutes prior to discharge from the clinic. 
Multiple Valsalva tests were performed in all of 
the cases to check for the patency of the Schneide-
rian membrane immediately following the proce-
dure. The symptoms of vertigo can require phar-
macological management to reduce the spinning 
sensations and/or the accompanying nausea. The 
most commonly used drugs are anxiolytics, seda-
tives, and/or muscle relaxants, along with antihis-
tamines. Antihistamines appear to have suppres-
sive effects on the central emetic center, relieving 
the nausea and vomiting associated with motion 
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sickness [49,50]. Patients should be informed re-
garding the possibility of post-operative vestibu-
lar symptoms, because these symptoms can be 
very unpleasant and may cause considerable stress 
if the patient is unaware of this problem. If the 
symptoms are incapacitating, immediate referral 
to an otorhinolaryngologist is recommended [51-
55].

•	 Meticulous implant insertion should be per-
formed without tapping and cervical laring [48].

•	 Buser et al. suggested that the omission of tapping 
in low-density bone would improve primary im-
plant stability [56]. Other authors have proposed 
using osteotome bone condensation with a small-
er than recommended final drill size or placing a 
submerged implant with its collar in a supracrestal 
position [57,58]. Vidyasagar et al. avoided tapping 
and cervical flaring to improve the primary stabil-
ity of the implant [59]. Avoiding cervical flaring 
at the preparation site for a placed dental implant 
even in low-density bone increases the initial im-
plant stability. Nedir et al. reported that tapered 
implants with a reduced thread pitch were placed 
with good primary stability in the atrophic max-
illa of 2 patients using an osteotome sinus floor el-
evation procedure without grafting material [60].

•	 Prior of implant insertion and placement into the 
appropriate position, a cortical wall was present at 

the apical end of the implant, which suggests the 
formation of a new sinus floor [61]. The regenera-
tive properties of the bone beneath the sinus floor 
resulted in high endo-sinus bone gain. Some re-
searchers have reported successful sinus elevation 
without bone grafting, and for all the studied im-
plants, the osteotome procedure without grafting 
material was effective in forming new bone be-
yond the original limits of the sinus [24,25,60,62].

Radiological Evaluation and 
Consideration
The selection of the appropriate radiologic modality 

must be guided by the anatomic consideration for implant 
placement in the area under consideration [63,64]. The 
periapical X-rays revealed adequate bone height and me-
sio-distal bone width. However, periapical and panoramic 
radiographs allow visualization of only two dimensions. 
However computed tomography (CT) scan allows visuali-
zation of bucco-lingual (third) dimension, in addition to 
the other two. 

Radiological evaluation revealed sufficient lifting of 
the sinus floor by osteotome technique and the presence 
of bone over the implant apex was proved by periapical 
x-rays (Figure 2-D) and CT scans (Figure 3 Coronal and 
Sagittal CT scan views). 

Nevertheless, there has been no inconclusive clinical 
evidence to prove any advantage of bone over the implant 
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apex directly affecting implant survival in any of the sinus 
lifting procedures [65,66].

Apical elevation for the sinus floor for osteotome 
technique was observed radiographically however bone 
formation at the apex of the implant on periapical radio-
graphs was not always confirmed in the osteotome sinus 
floor elevation cases and no marked evidence was seen of 
bone formation between the lifted sinus membrane and 
the implant apex. Radiological evidence of the presence 
of bone over the implant apex was proved by CT scans 
(Figure 3).

CT Scan Coronal view

CT Scan  Sagittal View
Figure 3: CT Scan Coronal and Sagittal views.

The CT scan revealed the bucco-lingul width of ridge, 
with presence of a cancellous bone within initial height 
of crest. As a comparison between lateral and osteotome 
approaches, conventional radiography proved bone/graft 
maturation around the implant apex in cases completed 
with the lateral approach, while for osteotome sinus floor 
elevation (OSFE), no marked evidence was seen of bone 
formation between the lifted sinus membrane and the im-
plant apex. For the lateral approach, the quality and quan-
tity of the bone covering the implant apex might prevent 
the effects of tangential forces applied on loaded implants, 
which could eventually initiate crestal bone loss, in which 
a bone graft is used. In OSFE, because there is no marked 
bone formation around the implant apex, these tangen-
tial forces can apply more rotational force, with a fulcrum 
situated toward the crestal bone [65,66].
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One of the most accurate radiographic assessment 
for the intact Schneiderian membrane is the reformatted 
fly-through image of the maxillary sinus floor showed an 
intact Schneiderian membrane over the projection of the 
apical border of the implant for all sinus floor elevation 
techniques which is very appropriate to be used in oste-
otome technique with simutaneous implant placement 
in severely-resorbed residual bone and Syngo Siemens 
Software was used for the thin cut images in the naviga-
tion protocol— Fly_through Application for osteotome 
technique (Figure 4) and for lateral technique (Figure 5) 
[48,67].

Figure 4: Syngo Siemens Software was used for the thin 
cut images in the navigation protocol-Fly-through 

Application–Osteotome technique.

Figure 5: Syngo Siemens Software was used for the thin 
cut images in the navigation protocol-Fly-through Appli-

cation–Lateral window technique.
Clinical and radiological data were used to assess im-

plant success on a yearly basis and should successfully ful-
filled the Buser et al. criteria [68].

Procedures to Enhance the Oste-
otome Technique with Simutaneous Im-
plant Placement in Severely-Resorbed 
Residual Bone

Two procedures can be implemented based on num-
ber of dental implants:

Single Implant
The procedure will be used when one missing tooth 

should be replaced by one single implant. By doing a small 
mid-crestal incision at the area of missing tooth and 2 re-
leasing buccal and palatal incisions, the bone can be ac-
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cessed and marked with a round bur. A 2.2 mm diameter 
pilot drill is used to the required depth of 0.5 mm below 
the roof of the sinus. Radiographs should be taken with 
a depth gauge and distance indicator to determine the 
length of the preparation (Figure 6).

To improve the primary stability in cancellous bone, 
bone condensation through radial reinforcement could be 
attained by a series of bone condensation devices with a 
tapered tip and an appropriate diameter for bone conden-
sation. Malleting could be performed to fracture the bot-
tom of the sinus cavity using an angled osteotome with a 
concave tip. Change in the resonance during malleting in-
dicated complete osteotomy. The Valsalva test can be used 
to assess the patency of the Schneiderian membrane and 
should be negative throughout the procedure. 10 to 12 mm 
long, wide diameter, wide neck, and nonsubmerged, SLA 
or SLActive, screw-type implant is more appropriate and 
provides greater implant stability during the first critical 
weeks of osseointegration for osteotome technique with 
simutaneous implant placement in severely-resorbed re-
sidual bone. Manual and gentle screwing of the implant 
can facilitate the lifting of the sinus membrane to the re-
quired implant height, and the initial stability can be at-
tained. It is important to assess the implant position, os-
teotomized portions of the sinus floor, and the amount of 
sinus floor elevation and should be visible on radiographs 
(Figure 7).

After implant placement a reformatted flythrough im-
age of the maxillary sinus can be obtained using computed 
tomography (CT) and DentaScan; reformatted cross-sec-
tional images for the radiographic evaluation of the infe-
rior wall of the maxillary sinus and apical border for the 
implant area after the osteotome sinus floor elevation to 
reveal the Schneiderian membrane over the apical border 
projection of the inserted implant (figure 4). 

Different radiographs and CT scans should be taken 
at 12 and 24 months of prosthetic loading to assess the 
clinical situation in the area around the apex of the im-
plants. A dome-shaped structure could be observed at the 
sites of the implant area (Figure 8).

Distal Extesion Area
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Single Tooth Area

Figure 6: Radiographs were taken with a depth gauge and 
distance indicator to determine the length of the prepa-
ration for surgical implant placement in single tooth and 

distal extension areas.

Figure 7:  Radiograph shows the amount of sinus floor 
elevation.

Figure 8: A dome-shaped structure was observed at the 
site of the implant area.

Multiple Implants
This procedure could be indicated when mulitple 

missing teeth at same quadrant need to be replaced with 
multiple implant insertion on a severely resorbed alveolar 
bone height in a staged manner in which the first implant 
is placed by tenting the sinus membrane using OSFE with-
out a bone graft to prepare the adjacent resorbed sites for 
further implant placement in the sinus areas, which allows 
for better initial stability and early functional loading by 
using staged osteotome technique [48] (Figure 9).

Three to four months after 1st stage of OSFE and si-
mutaneous single implant placement in severely-resorbed 
residual bone, 2nd stage can be achieved and the pro-
cedure was accomplished and resulted in better patient 
comfort and easier surgical care. Two to three implants 
could be placed on either side of the first implant.
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Figure 9: A staged manner in which the first implant is 
placed by tenting the sinus membrane using OSFE with-
out a bone graft to prepare the adjacent resorbed sites for 

further implant placement in the sinus areas.
Four months after inserting the implants, radiographs 

could be taken and showed the implant and surrounding 
bone under the tented sinus membrane in the first implant 
region (Figure 10).

Figure 10: Four months after inserting the implants, 
radiograph was taken and showed the implant and sur-
rounding bone under the tented sinus membrane in the 

first implant region.

Periapical radiograph after 12 months of prosthet-
ic loading showing a stable clinical situation in the area 
around the apex of the implant (Figure 11).

Figure 11: Periapical radiograph after 12 months of pros-
thetic loading showing a stable clinical situation in the 

area around the apex of the implant.

The radiographs also can show the transformation of 
the residual ridge from classes C and D to classes A and B 
at the medial and distal sides of the implant, respectively.

Elevating the Schneiderian membrane with simulta-
neous implant placement is sufficient for creating bone be-
yond the natural limit of the sinus, and that was observed 
in the 3-month radiological study. This procedure created 
bone beyond the natural limit of the sinus and facilitated 
further implant placement by conventional OSFE without 
risking the loss of initial stability or other complications, 
such as fractures of the antral floor during malleting.

The least alveolar bone height (less than 3 mm) for the 
OSFE and immediate placement for just one implant is se-
lected because it is a new procedure and any failure would 
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not jeopardize or complicate the entire quadrant if more 
implants were used [48]. This modified method reduced 
total treatment time, expense of the patients and should 
be analyzed in further studies.

Prosthodontic Consequences and Os-
teotome Technique with Simutaneous 
Implant Placement in Severely-Resorbed 
Residual Bone

Mechanical guidelines that have been recommended 
for partial restorations in the posterior segment (to de-
crease bending moments on implants) may apply to the 
sinus maxillary situation as well [64]. By optimizing the 
distribution of forces throgh implant triangulation, de-
creased buccal lever arms, and deacreased mesial/distal 
cantilever, the stress on the bona can be reduced. Also, 
occlusal contacts should be reviewed in relation to the ad-
jacent natural teeth so that the stiffer implant-supported 
segment dose not take a disproportional share of the mas-
tication force [69,70].

These guidelines may be even more important for the 
sinus area setting than in natural bone because the sinus 
area with newly bone formation situation inherently in-
corporates three initial load factors: (1) unfavorable po-
sition of the resorbed alveolar bone crest relative to the 
occlusal contact, (2) initially weak bone supported within 
the newly bone formation area before this area has de-

veloped its full strength, and (3) the thin-crested cortical 
bone residual that offers minimal initial fixation for the 
implant.

In the treatment planning for patients with osteotome 
technique  with simutaneous implant placement in se-
verely-resorbed residual bone, it is therefor essential not 
include any additional load factors.

Smoking and Maxillary Sinus Floor 
Elevation

Although smoking habit has been widely discouraged 
when performing oral surgery specifically in maxillary 
sinus floor elevation in severely-resorbed residual bone 
due to its deleterious effects on the wound healing pro-
cess, regarding implants or tissue integration [71], and the 
increased risk of suffering postoperative complications 
such as infection or peri-implantitis [72], it should not be 
considered an absolute contraindication for implant treat-
ment. This study has found no significant relationship 
between tobacco and implant failure, including patients 
whose daily consumption was more than 10 cigarettes per 
day. Nevertheless, patients should be advised that they are 
at greater risk of implant failure if they smoke during the 
initial healing phase following maxillary sinus floor eleva-
tion and implant placement and that the interruption of 
smoking is the best option.
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Conclusion
The meticulous management of the available resid-

ual bone, the atraumatic sinus lifting procedure, and the 
proper selection of the implants are the keys to success-
ful dental implantation in severely-resorbed residual bone 
(SRRB).  The author proves that the osteotome sinus-floor 
elevation in conjunction with implant placement are also 
possible in (SRRB). Extensive and traumatic conventional 
lateral approach for the sinus lifting and the grafting pro-
cedures can be avoided even in highly resorbed alveolar 
bone by using these procedures. The attained initial sta-
bility favored the early functional loading of the placed 
implants. This chapter will be of great benefit to clinician 
in managing patients requiring dental implant in severely-
resorbed residual bone (SRRB).
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