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Abstract

Objectives: The aim of this prospective clinical trial was to evaluate the success implant rates during 24 months
using OSFE procedure without grafting materials.

Study Design: 42 adult patients (22 female, 15 male) were selected according to Nedir et al’s inclusion criteria of
which 5 patients were excluded, due to periapical pathology in adjacent teeth (n=3) and treatment with bisphos-
phonates (n=2). 37 patients aged 31-68 years were selected. Smokers were divided in two groups depending on the
number of cigarettes consumed per day (a) 0-10, (b) 11-20. One patient was excluded because he was lost to follow-
up at 24 months A total of 36 threaded implants were placed, | 4,lmm Straumann® (Straumann AG, Waldenburg,
Switzerland) and | 3,5mm Klockner® (Klockner Implant System, Barcelona, Spain). The most used implant dia-
meter was 4,1 mm (n=29), followed by 3,5 mm (n=7), and length used was 10 mm (n=32) and 8 mm (n=4). Initial
RBH ranged from 4 mm to 9 mm. All statistical data were processed using the program R 3.0.2 for windows.
Results: A total of 36 threaded implants were placed. Residual bone height (RBH) at implant placement averaged
7,4 + 0,4 mm. Mean bone gain was 1,8 = 0,3 mm. Four implants showed a bone gain exceeding 3 mm. Mean im-
plant protrusion length into the sinus amounted to 2.1 = 0,3 mm. Regarding the relationship between smoking and
periodontal probes, no statistically significant differences were found (P=0,25), neither in relation to the number
of threads that the implants showed (P=0,29) or bone gain (P=0,79). After 24 months the implant success rate was
91,6%.

Conclusions: Implant rehabilitation of edentulous atrophied posterior maxilla can be safely performed and simpli-
fied using the OSFE technique without grafting with reliable long-term results.

Key words: Crestal bone loss, dental implants, internal sinus lift, no grafting, osteotome sinus elevation, graft-
ing, sinus floor elevation.
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Introduction

The posterior maxilla is often a complicated area for im-
plant placement due to low quality or quantity of bone.
To increase the amount of bone and improve the im-
plants fixation, it is usually performed maxillary sinus
floor elevation techniques which actually are predictable
procedures that allow the creation of new bone impro-
ving primary stability and future osseointegration.

The two main ways to access the maxillary sinus cavi-
ty in order to elevate Schneiderian membrane are: The
lateral approach that it is the most known despite being,
invasive, complicated and long-lasting procedure (1,2)
and the osteotome sinus floor elevation (OSFE) which
was first introduced by Tatum (1986) (3). In its origins
it was performed with a special instrument known as a
‘socket former’ which was used to infracture the sinus
floor and to move it in a more apical direction. Later,
another transalveolar technique, the bone-added osteo-
tome sinus floor elevation, was described by Summers
(1994) (4). OSFE is less invasive, traumatic and time
consuming than the lateral approach (5).

The necessity of sinus grafting in the OSFE technique is
still in continuing debate, on the one hand according to
the original Summers’ publication autogenous, allogenic
or xenogenic grafting materials are often filled into the
elevated area to maintain the space for new bone for-
mation. Pjetursson et al. in their study (6) evaluated the
radiographic tissue remodeling of OSFE with or without
grafting, and concluded that OSFE should be perfor-
med in conjunction with the application of bone or bone
substitute grafting material if optimal outcomes were
expected. However, the patients were not randomly as-
signed, and significant inter-group difference in initial
bone height was found before surgery so the results of
new bone formation couldn’t be compared. On the other
hand, there were also found positive results in OSFE
procedure without grafting material (7-13).

The objective of this prospective clinical trial was to assess
the survival and success implant rates during 24 months
using OSFE technique without grafting materials.

Material and Methods

This study is a prospective clinical trial. The study de-
sign and clinical procedures were performed in accor-
dance with Helsinki Declaration revised in 2008. All pa-
tients were in good health and were informed about the
risks and benefits that the surgery entailed and signed the
informed consent form before treatment. The follow-up
period was 2 year.

Nedir ef al. inclusion criteria with small changes were
performed to enroll in this study (7,8).

. Patients who need implant treatment in the posterior
maxilla.

. The OSFE procedure performed without grafting ma-
terial.
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. 10-mm long implants were planned, and shorter ones
(6 and 8 mm) were admitted only in case of membrane
perforation.

. Residual bone height (RBH) of <9 mm on mesial or
distal implant side.

. Bone >1 mm was required on mesial and distal sides to
ensure implant stability.

. Implants had to penetrate at least Imm into the sinus on
mesial or distal implant side.

. Implant primary stability had to be achieved.

. Patients agreed not to wear a removable partial denture
during the healing period.

All patients who had acute or chronic infectious/inflam-
matory processes in the maxillary sinus as well as tho-
se with periapical disease in adjacent teeth or those in
treatment with bisphosphonates were excluded from the
study.

According to these criteria 42 adult patients were evalua-
ted, of which 5 patients were excluded, due to periapical
pathology in adjacent teeth in 3 cases and treatment with
bisphosphonates in the other 2 subjects. 37 patients (22
female, 15 male) aged 31-68 years (mean 56,09 years)
were selected. One patient with an implant was excluded
because he was lost to follow-up at 24 months. A total
of 36 threaded implants were placed 29 | 4,lmm Strau-
mann® (Straumann AG, Waldenburg, Switzerland) and
7 | 3,5mm Klockner® (Klockner Implant System, Bar-
celona, Spain). Smokers were divided in two groups de-
pending on the number of cigarettes consumed per day,
the first group was composed by smokers around 1-10
cigarettes, the second one around 11-20 and those on
over 20 cigarettes a day, were excluded from the study.
All of them accepted 12-monthly checks and follow-up
with X-rays.

Initial RBH ranged from 4 mm to 9 mm. The teeth most
replaced were the first upper molars followed by the se-
cond premolars. All statistical data were processed using
the program R 3.0.2 for windows.

The survival criteria proposed by Buser ez al. (1997) and
Cochran et al. (2002) (14,15) were used including: (a)
absence of clinically detectable implant mobility, (b) ab-
sence of pain or any subjective sensation, (c) absence
of recurrent peri- implant infection and (d) absence of
continuous radiolucency around the implant.

For standardization, the same film holder-beam device
was employed. The radiographs were taken with the film
placed parallel to the implants and the X-ray beam direc-
ted perpendicular to the implants. For better reproduci-
bility, the implant suprastructure and the incisal edges
of the neighboring teeth were taken with an impression
material. It resulted in a device in order to improve re-
producible repositioning. Radiographs were taken pre
and post-implant placement, every 12 months until 2
years. Implant measure was used as calibration tool (10
and 8 mm). The radiographic analysis was performed
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by an investigator not involved in the surgical procedu-
re. The following parameters were recorded: a) RBH at
implant placement, b) Implant protrusion length, ¢) Im-
plant crestal bone levels and d) Implant sinus amount of
bone (Fig. 1).

Fig. 1. a = RBH (residual bone height). b-a = Bone Obtained. ¢ =
protussion length.

Surgical Technique

The same surgical procedure was used in all subjects,
being performed by the same surgeon, auxiliary staff,
instruments and equipment. 48 hours before surgery, pat-
tern in antibiotic prophylaxis was introduced by amoxi-
cillin (750mg, tablets) with a regimen of 1 pill every 8
hours. In allergic to penicillin was replaced by Diacetyl-
midecamycin (600mg, tablets) 1 pill every 12 hours.
Prior to anesthesia, a mouth rinse with chlorhexidine
0.12% was carried out for one minute. Infiltrative anes-
thesia was performed using 4% articaine with 1:100.000
epinephrine.

In all cases, a midcrestal incision was performed, sepa-
rating the keratinized gingiva available and intrasulcular
of the adjacent teeth, extra vertical release incisions were
not necessary, in order to elevate a full thickness flap.
Then it was come to the ostectomy with a helicolidal bur
of 1.8mm (Fig. 2), up to Imm of the sinus floor cortical.
Thereafter, the fracture of the cortical was performed
with prior diameter osteotome of the implant (Fig. 3),
in order to finish of forming the bed with an osteotome
with the same diameter as implant, which also elevated
the membrane to the final working depth (length of the
implant), without the placed of any grafting material.
The implants were placed through a programmed motor
with 35N of maximum torque. A transepithelial screw,
Imm greater than the thickness patient gingival bioty-
pe then flap was repositioned and sutured by two single
points on each side of the screw by 4 zeros nylon nonab-
sorbable suture.

OSFE without grafting material

Antibiotic treatment was established with the pattern
described above for 4 days. Ibuprofen (600mg) every 8
hours during 2 days also applications of 0.12% chlor-
hexidine gel after meals, until suture removal at 10 days.
Cicatrization of the bone was controlled along with the
taking of the implants by six-monthly until two years
x-rays (Fig. 4).

Fig. 2. A 1.8mm helicolidal bur.
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Fig. 3. Cortical fracture performed with an osteotome.

Results

After clinical and x-ray control of all the patients the re-
sults were as follows. 36 threaded implants were placed;
23 were placed in the molar area and 13 in the premo-
lar. Results are shown in table 1. Twenty-seven implants
were 10 mm long. Membrane perforation led to place-
ment of four 8 mm long implant. RBH at implant place-
ment averaged 7,4 + 0,4 mm. All patients fulfilled the
visiting periods at 12 months. In the control at 24 mon-
ths, one patient with an implant was lost to follow-up
because he moved away. One implant was lost after 12



J Clin Exp Dent. 2014;6(5):e479-84.

OSFE without grafting material

Fig. 4. Radiographic evolution of sinus demarcation: a) before sur-
gery, b) Year | and ¢) Year 2.

Table 1. Results of the variables in relation to smoking?®. Smoker: 17 yes/ 19 no

Variable Average SD P-value Statistics test
Age 56,09 9 0,611 ANOVA
Residual bone 7,444 1,206 0,253 KW
height

Implant length 10 1 0,612 KwW
Protrusion length 2,167 0,941 0,051 KW
Crestal bone loss 0,8 0 0,824 KW
Bone gain 1,892 1 0,68 KW
Number of threads 0,306 1 0,296 KW
Periodontal probes 2,361 1,125 0,152 ANOVA

3(SD), Standard deviation; (KW) Kruskal wallis test

months of functional loading, due to a failure in the os-
seointegration. Thirty-two implants fulfilled the survival
criteria, representing a 2-year survival rate of 91,6%.
All the patients showed peri-implant bone formation.
Mean bone gain was 1,8 = 0,3 mm. Four implants
showed a bone gain exceeding 3 mm. Mean implant pro-
trusion length into the sinus amounted to 2.1 + 0,3 mm;
no implant showed a protrusion length > 5 mm. Mean
crestal bone loss amounted to 0,7 + 0,1 mm.

Regarding the relationship between smoking and pe-
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riodontal probes, no statistically significant differences
were found (Kruskal-Wallis, P=0,25), nor does in rela-
tion to the number of threads that the implants showed
(Kruskal-Wallis, P=0,29) or bone gain (One-way ANO-
VA, P=0,79).

None of the four patients that experienced membrane
perforation, suffered from any related sinus pathology
while during the 2-year follow-up. The four implants si-
tes showed a mean bone gain of 1,9 + 1,8 mm and a mean
crestal bone loss of 0,8 + 0,4 mm after 24 months.
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Discussion

Due to the inherent characteristics of the posterior maxi-
llary bone, the oral rehabilitation with implants may
present some difficulties related to frequent poor quality
and insufficient volume of bone found at this area. The-
re have been described two major approaches to over-
come these inconvenience by means of elevating sinus
membrane: the classical lateral access which consists in
the creation of an antrostomy in the anterior wall of the
maxillary sinus (16); and the less invasive OSFE tech-
nique which uses compression and compaction of the
spongy bone of the upper maxilla (17). Both procedures
have been performed either with or without the addition
of grafting material.

The insertion of grafting material while performing tran-
salveolar sinus floor elevation is a well-known and fre-
quently used procedure to ensure the space between the
schneiderian membrane and the floor of sinus cavity for
bone regeneration (18). However, the need of bone or
biomaterial graftings in this procedure has been questio-
ned. Several studies suggested that the elevation of the
schneiderian membrane by itself promotes the bone rege-
neration by means of the formation of a fibrin clot in the
space created. This clot, which is stabilized and protected
from external trauma and intra-sinus air pressure, would
have the potential to stimulate the bone formation (19,20).
This could be confirm by the study of Palma ez al. (21) in
2006, who in a histological and experimental study in pri-
mates showed new bone apposition in contact with sch-
neiderian membrane in coagulum-alone sites, indicating
the osteoinductive potential of the membrane. Moreover,
the insertion of grafts during the OSFE comes along with
some difficulties in the procedure. It has been reported
more frequent sinus membrane perforations when graf-
ting material is applied due to the additional pressure that
it cause (22). Also the application of grafting material into
the sinus cavity by osteotome kit may lead to the risk of
increasing the diameter of implant sites (23).

The commonly established guidelines for implant place-
ment in the posterior maxilla mainly consider the resi-
dual bone height. The consensus conference (24) held in
1996 on sinus lifting recommended: a classical implant
procedure with RBH>10mm; an osteotome technique
in combination with immediate implant placement with
RBH=7-9mm; a lateral approach involving a grafting
material with immediate or delayed implants placement;
and a lateral approach involving bone-grafting mate-
rial and delayed implant placement with RBH=1-3mm.
However recently, with the birth of the new sinus lift
techniques the protocols followed in these procedures
have been simplified.

Several studies have demonstrated that optimal re-
sults in the survival and success of implants rates can
be achieved without the use of grafting materials when
performing OSFE technique. In that line, Winter ef al.
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(25) in 2002 obtained a success rate of 91,4% after 22
months loading in implants placed in an atrophic alveo-
lar ridge with <4mm bone without using bone grafting.
Also afterwards, in 2006 Nedir et al. (8) in a one-year
retrospective study showed a 96% success rate in 25 ITI
implants placed in conjunction with no grafting OSFE
being the RBH of 5.4+2.3 mm and resulting in only one
implant failure. Similar results were found by Lai et al.
(26) in 2008, yielding a survival rate of 95,2% after a 5
month follow-up, in 42 implants placed with a RBH of
4-8mm (mean 6.4 mm) also using the OSFE technique
without graft. The two implants failures of this study
were related by the authors to an infection that affected
the patient the first week after the surgery. Additionally,
Si et al. (27) in 2013, showed that performing OSFE in
association with grafting materials had no advantages
after 3 years’ observation, compared with no grafting
OSFE. In the six months immediately after the surgery
a meaningful endo-sinus bone gain was found when a
graft was applied. However, over time the difference
between both groups decreased, reaching the same level
of bone gain (3.17 mm+1.95 for the OSFE with graft
group and 3.07+1.68 mm for the non-graft OSFE at 36
month follow-up).

The results obtained by these authors are consistent with
the present study, in which 36 implants were placed
along with an OSFE without graft procedure being the
RBH between 4-9mm (averaged 7.4+0.4 mm). Only one
implant was failed after 12 months of functional loading
due to a peri-implantitis process. After loosing one pa-
tient at the last stage of the study, thirty-two implants
fulfilled the success criteria defined by Buser et al in
1997, representing a 2-year success rate of 91,6%.
Although more studies seem necessary over the OSFE
without grafting, this technique seems efficient and
equally predictable as the grafting OSFE. In the present
study peri-implant bone formation was obtained in all
patients, being the meaning gain of 1.84+0.3 mm ranging
from 0.3-4.5mm. This bone gain along with the high sur-
vival rates, although in a lesser extent, are in accordance
with the study of Nedir ef al. (10) in 2010, who achieved
a survival rate of 100% after a 5-year follow-up period
over 25 implants and a mean amount of bone gain of
3.2+1.3 mm.

Moreover, implant crestal bone loss recorded in this stu-
dy (0.7 £ 0.1 mm) is in accordance with the definition
of Imm normal bone loss during the first year, followed
by an annual loss <0.2 mm,proposed by Albrektsson et
al. (28)

Although smoking habit has been widely discouraged
when performing oral surgery due to its deleterious
effects on the wound healing process, regarding im-
plants or tissue integration (29), and the increased risk
of suffering postoperative complications such as infec-
tion or peri-implantitis (30), it should not be conside-
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red an absolute contraindication for implant treatment.
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 implant placement and
that the interruption of smoking is the best option.

Conclusions

Implant rehabilitation of edentulous atrophied posterior
maxilla can be performed and simplified using the OSFE
technique without grafting material. This 2 years study
confirms the potential of healing and bone formation of
the posterior maxilla below the sinus membrane. Graf-
ting is not seemed to be essential for bone formation in
the atrophic maxilla. Implant survival rate was 97,2%
while the implant success rate was 91,6%, so the pro-
cedure appears to be predictable and sufficient to create
bone beyond the natural limit of the sinus allowing treat
the compromised posterior maxilla when the RBH is li-
mited with reliable long-term results.
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