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ABSTRACT

Objectives: The aim of our study was to compare the viability of graftless sinus floor augmentation with sinus augmentation
using xenograft material in crestal sinus lifting procedure.

Materials and Methods: A total of twelve patients who received fourteen dental implants were included in this study for
replacement of missed single tooth or multiple teeth in the maxillary posterior region after crestal sinus lifting procedure. The
average age was 38 years (ranged from 21 to 55 years). The patients were randomly divided into two groups. In the first group,
patients underwent crestal sinus floor elevation with simultaneous implant placement using graftless technique, while in the
second group, patient underwent crestal sinus floor elevation with simultaneous implant placement using xenograft. Patients
were evaluated clinically and radiographically at regular time intervals immediately, 3 months and 9 months after surgery. All
clinical and radiographic parameters were subjected to statistical analysis.

Results: Fourteen implants were stable. There was no significant difference in implant stability between group I
(64.14 + 3.13, 70.43 + 3.95, 78.0 = 2.71) and group II (67.57 £ 5.06, 73.43 £ 4.31, 79.86 + 2.91) through the whole study
period, while there was significant difference in bone height gain between group 1 (4.60 = 0.95) and group II (6.16 £ 0.49)
after 9 months (P = 0.002).

Conclusions: This study confirms the validity of graftless sinus lifting procedure when simultaneous implant placement
is performed.
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INTRODUCTION conducted!). In contrast, when the bone level is insufficient,
procedures with an approach from the lateral side of the
sinus cavity are most commonly used®.

The use of dental implants for the rehabilitation of
missing teeth has increased treatment options for patients!'!.

Implant placement in posterior maxilla is a challenging Crestal sinus lift was introduced by Summers in 199471,
procedure due to bone resorption with maxillary sinus The crestal approach is the elevation of the sinus membrane
pnuematization and poor bone quality!?.. Several techniques through the osteotomy by osteotomes, piezosurgery, or
have been used to overcome these problems such as sinus Densah burs!'”. In comparison to the lateral window
floor elevation using crestal or lateral approach and the use approach, the crestal approach is less invasive, accompanied
of short implants®, with less complications and operation timel'" 1?1,

Conventionally, two main techniques have been Both lateral and crestal approaches allow the space
described in the literature to elevate the maxillary sinus beneath the membrane to be grafted using several different
floor before or during implant placement. The amount of materials or left to heal spontaneously with the blood clot
residual bone height often dictates the technique of choice alonet'3- 161,

and whether or not implants are placed simultaneously or

after a healing period to allow bone formation'® . Nowadays, many graft materials have been used in

. . ) sinus lifting procedures!!”. Although autogenous bone is
The sinus augmentation procedure was first described

by Tatum and was subsequently redesigned by Boyne and
James!* ¢ Depending on the clinical situation, such as

the gold standard among graft materials as it is osteogenic,
osteoinductive and osteoconductivel® - 2 it has many

the height and width of the alveolar ridge, different types disadvantages such as a second surgical site and post-
of the procedure can be pursued. For example, in cases operative morbidity. So, different bone graft materials have
with a height over 6 mm, transcrestal techniques can be been developed?.
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Xenograft has a similar tissue structure to that of
human bones. It is osteoinductive and osteoconductive.
Result from different studies stated that implant survival
with xenograft was equal or better than autogenous
bone®. Xenograft has many advantages such as no need
for a secondary surgical site. The histologic results with
xenografts present a pattern that has been called “bone
bridging”. Residual xenograft particles are surrounded
partly by new vital bone, and are joined to nearby particles
through this mechanism®¥. There are many studies which
used xenograft in maxillary sinus augmentation and
achieved high successful results™® -2,

New bone formation after graftless sinus floor elevation
has been reported in human and animal studiest - 32,
In 2003, Lundgren et al. reported spontaneous bone
formation in the maxillary sinus three months after
extirpating an intrasinusal cyst, having had to raise the
sinus membrane to stitch®3!. In 2006, Palma et al. found
new bone formation after sinus floor elevation in goats
with and without use of autogenous bone after 6 monthsP",
In 2007, Thor et al. placed implants in the sinus without
grafting, arguing that the implants’ titanium surface
provided sufficient thrombogenicity in activating the
coagulation system and platelets and stimulating cell and
bone growth thereby".

The efficacy of graftless sinus elevation as a method for
sinus augmentation has been confirmed by many studies®.
Graftless sinus elevation has many advantages such as no
immunogenic response, reduced cost, reduced operation
time and no need for second surgical site to get the graft,
so reduced patient morbidity!*?!.

As a consequence of above mentioned studies, it was
interesting to compare between efficacy of graftless sinus
floor elevation and maxillary sinus augmentation with
xenograft.

The aim of our study was to compare the efficacy of
graftless sinus floor elevation with sinus elevation using
xenograft material in crestal sinus lifting procedures with
simultaneous implant placement.

MATERIALS AND METHODS

Patient Selection:

Fourteen implants were placed in twelve patients.
Patients were selected from outpatient clinic of Oral and
Maxillofacial Surgery Department, Faculty of Dentistry,
Mansoura University for replacement of missed single
tooth or multiple teeth in posterior maxillary region after
crestal sinus lifting procedure.

The study followed the Declaration of Helsinki on
medical protocol and ethics. It was approved by the Ethical
Review Board of Mansoura University.

The purpose of the present study was explained to the
patients and informed consents were obtained from all
patients.

Criteria for Patient Selection:
Inclusion Criteria:
1. Patient with good oral hygiene.
2. Patients’ age was from 20 — 60 years.

3. Presence of missed single tooth or multiple teeth in
posterior maxillary region.

4. Minimum 4 mm residual bone height was present.
5. Patent ostium of maxillary sinus.

6. 5 mm or more ridge width was present.

7. Crown height space of at least 8 mm.

8. Patients prepared to comply with the follow-up and
maintenance programme.

Exclusion criteria:
1. Smokers patients.
2. Presence of any sinus pathosis.

3. A medical history that would absolute contraindicate
implant surgery.

Preoperative preparation:
Clinical evaluation:

A thorough medical and dental history, followed
by clinical examination was carried out for all patients
(Figure 2A). Impressions were taken and a diagnostic
wax-up was performed on the study cast to evaluate teeth
inclination, mesiodistal width of missing tooth, crown
height space and occlusion.

Radiographic evaluation:

Preoperative panoramic x ray was done first, then Cone
Beam Computed Tomography (CBCT) was used to assess
the bone volume in the three dimensions if the patient was
indicated for crestal sinus lifting procedure.

Patient Classification:

Patients were divided randomly into two equal groups
using computer software; numbers were concealed in
closed envelopes. The patients were not aware of the type
of surgery done.

The first group included six patients that were
subjected to graftless crestal sinus lifting procedure with
simultaneous implant placement, while the second group
included six patients that were subjected to crestal sinus
lifting procedure with simultaneous implant placement
using xenograft. (Creos xenogenic®, Nobel Biocare,
Ziirich-Flughafen, Switzerland)

Surgical procedure:

After administration of local anesthesia (Mepivacaine
HCL 2 % with Levonordefrin 1:20,000. Alexandria Co.
for Pharmaceuiticals and Chemical Ind., Alexandria,
Egypt) (buccal and palatal infiltrations), a full thickness
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muco-periosteal flap was reflected to expose the crestal
bone (Figure 1A). Subsequently, a pilot drill followed by
sequential drill in the kit was used to prepare the implant
site, reaching approximately 1.0 mm short of the sinus floor
(Figures 1B and 2B), then an osteotome consistent with the
diameter of the last drill of osteotomy was inserted into the
osteotomy and advanced with light malleting to fracture
the sinus floor. The osteotome was tapped gently to elevate
the sinus floor to the desired depth (Figure 1C).

Sinus membrane perforation was checked using Valsalva
maneuver. For the first group, implants (Dentium® System,
Superline, Seoul, Korea) were inserted simultaneously
without use of any bone graft, while in the second group,
xenograft was condensed by the osteotome, then implants
were inserted (Figure 2C). Wound closure was achieved
using 4 - 0 resorbable suture.

Postoperative instructions:

* A liquid or semi-liquid diet for the first 3 days post
surgically and then gradually return to a normal diet.

e Administration of post-operative antibiotic.
(Augmentin 1 gm film coated tablets. Manufactured by
Novartis pharma, Egypt)

* External application of'ice packs for 24 to 48 hours.

* Local nasal decongestant for a week at least. (Afferin
nasal drops. Decongestant. 3 times daily. Manufactured by
Novarts, Egypt)

* Suture removal after 7 days.
Second stage surgery:

Second stage surgery was performed 3 months after
surgery by placing the healing abutment for soft tissue

Figure 1: Graftless Group:

healing around implant for 10 days.
Prosthetic rehabilitation:

Impression was made by indirect impression technique.
The final coverage was made from porcelain fused to metal
and the crown was cemented after checking the occlusion
and margin.

Evaluation:

All patients were seen at regular time interval for
evaluation immediately, 3 months and 9 months after

surgery.
A. Clinical Evaluation:

Implant Stability:

Implant stability was measured at the time of implant
placement, 3 months and 9 months after surgery. Smart
peg was placed on the implant and the Ostell (Osstell
AB, Gothenburg, Sweden) was used to measure implant
stability quotient (ISQ).

B. Radiographic Evaluation:
Bone Height Gain:

e The residual bone height was measured from
the level of the crestal bone to the cortical sinus floor
from cross sectional view of pre-operative CBCT
(Figures 3A and 4A).

* After 9 months, the distance between the crestal bone
to the newly formed sinus floor was measured along the
surface of the implant from cross sectional view of CBCT
that was taken coinciding with the long axis of each implant
(Figures 3B and 4B).

l_
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A: Reflection of the flap to expose the bone. B: The osteotomy after preparation with implants' drills. C: The osteotome reaches the desired depth.
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Figure 2: Xenograft Group:
A: Preoperative intraoral occlusal view of the planned implant site
B: The osteotomy after preparation with implants' drills.

C: The dental implants after complete installation after condensation of xenograft.

Figure 3: Graftless Group:
A: The residual bone height.
B: The bone height after 9 months.
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Figure 4: Xenograft Group:
A: The residual bone height.
B: The bone height after 9 months.

* To get the amount of bone height gain for each implant,
we subtracted the measures of residual bone height from
the measures taken after 9 months.

Statistical analysis and data interpretation:

The obtained data were analyzed using IBM SPSS
Corp. Released 2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp. Qualitative data
were represented by number and percent. Quantitative data
were represented in terms of mean, standard deviation for
parametric data after testing normality using Shapiro-Wilk
test. The significance level was set at P < 0.05. Student
t test is used to compare continuous parametric variables
between 2 groups.

RESULTS
Demographic data:

A total of twelve patients (6 females and 6 males) who
received fourteen dental implants were included in this
study for replacement of missed single tooth or multiple
teeth in posterior maxillary region after crestal sinus
lifting procedure. The average age was 38 years (ranged
from 21 to 55 years).

A total of fourteen implants ranging from 4 mm
to 4.8 mm in diameter, and 8.5 mm to 10 mm in length were
placed in first molar (n = 6 implants), and second molar
(n = 8 implants) areas. All of the implants were placed
according to the 2-stage system. No patients developed
sinusitis or infection.

According to the survival rate criteria, fourteen implants
were stable without loss of any implant.

Comparison of implant stability between the two
groups:

Data for implant stability are presented in Table (1).

Table 1: Implant stability at different time intervals between the
2 groups:

Group I Group II Test of
(Graftless Group) (Xenograft Group) significance
mean + SD mean = SD
At the time 64.14 +£3.13 67.57+5.06 t=1.52
of implant P=0.153
placement

3 months 70.43 £3.95 7343 £4.31 t=1.36
P=0.20

9 months 78.0+2.71 79.86 £2.91 t=124
P =0.240

t: Student t test *statistically significant if P<0.05 SD: standard

deviation.

Results related to Group I (Graftless Group) showed
that the mean ISQ values were 64.14 + 3.13 at the time
of implant placement, 70.43 + 3.95 after 3 months
and 78.0 = 2.71 after 9 months.

Results related to Group II (Xenograft Group)
showed that the mean ISQ values were 67.57 £+ 5.06 at the
time of implant placement, 73.43 = 4.31 after 3 months and
79.86 + 2.91 after 9 months.
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There was no significant difference between Group I
and Group II at all follow up intervals.

Comparison of bone height gain between the two
groups:

Data for Bone Height Gain are presented in Table (2).

Table 2: Bone height gain after 9 months between the 2 groups:

Group I Group II Test of
(Graftless Group) (Xenograft Group) significance
Bone gain 4.60 +0.95 6.16 +0.49 t=3.85
/mm P=0.002%
mean + SD

t: Student t test *statistically significant if P<0.05 SD: standard

deviation.

Results related to Group I (Graftless Group) showed
that the mean bone height gain was 4.60 = 0.95 mm.

Results related to Group II (Xenograft Group)
showed that the mean bone height gain was 6.16 + 0.49
mm.

There was significant difference between Group I and
Group II in bone height gain after 9 months (P = 0.002).

DISCUSSION

Both crestal and lateral sinus lifting procedures aim
to obtain a bone reconstruction to allow placement of
dental implants!'”. The lateral sinus lifting procedure has
many complications such perforation of the membrane,
epistaxis, pain, swelling, bleeding, hematoma, and sinus
infections, beside its higher cost®. While crestal sinus
lifting procedure has many benefits such as shorter
treatment time of the procedure, the shorter healing period,
and higher primary stability of the implant?®”. Also, it is
less invasive than lateral approach, which reduces its
complications®®!,

Bone graft material is an important factor for the clinical
success of maxillary sinus augmentation. In the current
clinical study, it was found that new bone can be formed
directly on and around inserted dental implants without
the use of any bone graft. So, implants can be placed at
the time of sinus lifting and left to osseointegrate without
any bone graft that needs long time for remodelling* **).
Also The simultaneous implant insertion acts to retain the
elevated sinus lining by tenting. It also reduces treatment
timel*l.

Boynel* published the first experimental study
regarding simple elevation of the membrane without bone
grafting. The new bone formation around implants in the
maxillary sinus without the use of graft is reported by
Lundgren et al.%). Tt has been suggested that a prerequisite
for the peri-implant bone formation is that the implant apex
serves as a tent pole for the sinus membrane.

In graftless sinus elevation technique, space created by
elevation of Schneiderian membrane is occupied by blood
clot around the dental implant. Tenting effect by the dental
implant placement maintains the space created!. After
sinus tenting, blood clot is considered as an autologous
osteogenic graft material, to which osteoprogenitors can
migrate, differentiate, and regenerate bone!*?l.

Measurement of implant stability using Ostell is a
non-invasive method™®). In the present study, implant
stability was measured with resonance frequency analysis
by the use of the Osstell device immediately after implant
placement, at 3 months and at 9 months postoperative.
Although, Xenograft group had superior values compared
to graftless group, but there was no significant difference
at all time intervals between the two groups. Both groups
had a higher implant stability (> 70 ISQ) after 3 months
which was a prerequisite for successful loading of the
dental implant.

Our result is in line with Luongo R, who found that
no significant differences in terms of implant stability
compared with techniques including autogenous bone
graft, indicating the osteoinductive potential of the
sinus membrane*, Browaeys H et al. stated that initial
osseointegration of dental implants seems to be independent
of the biomaterial used in grafting procedure!.

In our study, the mean of bone height gain in the
xenograft group was 6.16 mm, while the mean of bone
height gain in graftless group was 4.60 m, so there was
significant difference between the two groups. This showed
that bone formation after crestal sinus floor elevation using
xenograft is greater than graftless technique.

Our result is in line with Fouad W et al.™! who found
that there was a significant difference in bone height gain
between xenograft group and graftless group in guided
maxillary sinus floor elevation.

This significant difference in bone height gain can
be explained by the fact that it takes time for new bone
to arise from the blood clot on the graftless side when
compared to the bone substitutes, which already possess
bone-like properties and immediately show opacity on a
radiograph™7,

CONCLUSION

From the results of our study, it can be concluded that
the presence of grafting material might increase the tenting
effect of the implant apex in the sinus, by elevating the
Schneiderian membrane. In addition, it might embed the
implant apex in a solid structure. However, it is not needed
to add bone graft as explained in this study.
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