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ABSTRACT

Aim The most common complication during maxillary sinus floor
elevation is perforation of the Schneiderian membrane. Most of
studies presented repair procedures via a lateral approach, which
can induce additional complications. Therefore, in the present
study the procedure was performed via crestal approach.

Case report This study included three patients who showed
a low residual alveolar bone height in the maxillary posterior
edentulous region and in whom the placement of implants
with sinus floor elevation was planned via a transalveolar
approach. Perforation of the sinus membrane occurred during
the procedure, and so collagen dressing material was inserted
through the drilling hole to cover the perforated membrane.
Xenogeneic bone was grafted under the elevated sinus
membrane, and implants were placed simultaneously. The final
prostheses were delivered at 6 to 8 months after the surgery.
There were no complications in any of the patients.

Results All implants showed successful stability, and no specific
clinical or radiographic complication was observed during
follow-ups lasting 2 to 3 years.

Conclusion A crestal approach can be a reliable option
when repairing a sinus membrane that is perforated during
transalveolar sinus floor elevation.

KEYWORDS Dental implant; Sinus lift; Resorbable collagen
membrane; Perforation; Schneiderian membrane.

INTRODUCTION

Maxillary sinus floor elevation (SFE) is used to augment
insufficient alveolar bone when placing dental implants in
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the maxillary posterior region, and can be accomplished
via a transalveolar approach (1) or a lateral approach
(2). The transalveolar approach is less invasive than the
lateral approach, but less augmentation is achievable
in the former (3). One of the transalveolar techniques
is osteotome sinus floor elevation (OSFE), in which an
osteotome is inserted to fracture the cortical bone of
the sinus floor and elevate the Schneiderian membrane
(1). This can be accompanied with bone grafting (4). The
method of bone-added osteotome sinus floor elevation
can simplify the elevation of the sinus floor and reduce
the rate of membrane perforation (4).

Zitzmann and Schérer recommended using the osteotome
technique with simultaneous implant placement when the
residual bone height exceeds 6 mm (5). When the residual
bone height is less than 4 mm, staged implant placement
after a lateral approach for SFE is recommended. The
survival rate of implants placed simultaneously with SFE
has been reported to be 95% to 98% (6-8).

The most-common complication during SFE is perforation
of the Schneiderian membrane (8,9), with a reported
prevalence of 8-3200 (10-12). The risk factors include
the presence of sinus septa, low residual bone height, and
smoking (12). Some studies have found that membrane
perforation increased the prevalence of sinusitis (12,13).
It has been reported that survival rates do not differ
significantly between implants placed under perforated
and intact Schneiderian membranes (11), whereas there
are also some studies reporting a relationship between
membrane perforation and graft failures or implant
failures (13,14). It is thought that the displacement of
a graft material into the sinus may be responsible for
complications such as maxillary sinusitis after sinus
perforation (10). Therefore, various methods aimed at
repairing the perforated membrane have been reported,
including suturing (15) and the use of fibrin adhesive (15)
and absorbable collagen membrane (16). However, most
of these studies presented repair procedures via a lateral
approach for SFE.

There are few reports on repairing the Schneiderian
membrane that has been perforated during transalveolar
SFE. Tavelli et al. suggested that only small perforations
(with a diameter <2 mm) can be repaired by applying a
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cushion material over the perforation after elevating the
remaining membrane via a crestal approach (17). They also
recommended avoiding additional bone grafting. A large
perforation can be repaired via a lateral sinus window
(16,17). The lateral approach for repairing a membrane
perforation requires an additional incision, the elevation
of a large flap, and additional antrostomy, which increase
morbidity. A lateral approach for SFE is reported to be
associated with a higher pain level and greater incidence
of swelling, bruising, and bleeding than a transalveolar
approach (18).

The aim of this case report is to present three cases in
which the Schneiderian membrane, that was perforated
during transalveolar SFE, was repaired via a crestal
approach and implants were simultaneously placed with
additional bone grafting.

CASE REPORT

This study involved three patients who showed low
residual alveolar bone height in the maxillary posterior
edentulous region and the placement of implants with
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FIG. 1 Case 1 (58-year-old female
patient).

A: Preoperative panoramic
radiograph showing low available
bone height in the maxillary left
posterior region. B: Perforation
of the sinus membrane during
maxillary sinus floor elevation
(SFE).

C. Absorbable collagen dressing
material was applied via a crestal
approach to cover the perforation.
D: Bone graft material was
inserted.

E: Implants were placed and
suturing was performed.

F: Postoperative radiograph
showing dome-shaped
augmented bone around the
fixture. U

G: A fixed partial denture was
applied 6 months later.

H: There were no complications
during the 3-year follow-up.

transalveolar SFE was planned. Perforation of the
Schneiderian membrane occurred during the procedure.
The intact part of the membrane was detached from
the sinus floor and elevated gently. Collagen dressing
material was inserted through the drilling hole to cover
the perforated membrane. Xenogeneic bone was grafted
under the repaired membrane, and implants were placed
simultaneously.

Case 1

A 58-year-old female patient visited the clinic with the
chief complaint of a mobile fixed partial denture in the
maxillary left posterior region. Clinical and radiographic
examinations revealed vertical root fracture of the
maxillary left second premolar and secondary caries in
the maxillary left second molar. The maxillary left first
molar was pontic. The teeth were extracted and implant
placement at the site of the second premolar and second
molar was planned.

Implant placement was performed 5 months after
extraction. The available bone height at the second molar
was 3 mm (Fig. 1a), and transalveolar SFE was planned.
Prophylactic antibiotics was administered before the
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procedure. Local anesthesia using 2% lidocaine with
1:80,000 epinephrine was administered. Crestal and

vertical incisions were made, and a full-thickness
flap was elevated. Sequential drilling was performed
remaining on the cortical bone of sinus floor and an
osteotome was applied. Perforation of the Schneiderian
membrane with a diameter of 2.5 mm was detected (Fig.
1b). The intact part of membrane was gently detached
from the sinus floor, and an absorbable collagen dressing
material (CollaTape®, Zimmer Dental, Mississauga, OT,
Canada) was applied via a crestal approach to cover
the perforation (Fig. 1c). Xenogeneic particulated bone
(Bio-0ss®, Geistlich Pharma, Wolhusen, Switzerland) was
grafted under the elevated sinus membrane (Fig. 1d).
Fixtures with sizes of 4.3 mm x 10 mm and 4.8 mm x 8
mm (Implantium®, Dentium, Seoul, Korea) were placed
at the level of the second premolar and second molar,
respectively. The final torque was 20 Ncm, and healing
abutments were connected (Fig. 1e). A postoperative
radiograph showed dome-shaped augmented bone
without leakage (Fig. 1f). The bone height was 9.5 mm.
Antibiotics and non-steroidal anti-inflammatory drugs
(NSAIDs) were administered for 7 days, and there were

FIG. 2 CASE 2 (52-year-old female
patient).

A: Preoperative panoramic
radiograph showing low available
bone height in the maxillary left
posterior region.

B: Perforation of the sinus
membrane was detected during
maxillary SFE.

C: Absorbable collagen dressing
material was applied via a crestal
approach to cover the perforation.
D: Bone graft material was
inserted.

E: Implants were placed.

F: Suturing was performed. G:
Postoperative radiograph showing
augmented bone around the
fixture.

H: Splinted crowns were applied 8
months later.

I: There were no complications
during the 3-year follow-up.

no complications such as maxillary sinusitis.

The implants showed sufficient stability after 6 months,
and so a prosthesis was applied. A radiograph showed a
slight reduction of the bone height to 9.1 mm (Fig. 1g).
The augmented bone was well maintained without any
complications, and the alveolar bone height was 9.0 mm
on a radiograph taken at the 3-year follow-up (Fig. 1h).

Case 2

A 52-year-old female patient visited the clinic for
rehabilitation of the maxillary left second premolar
and first molar, which had been extracted several years
previously. The available bone height was 9 mm at the
first molar and 2.5 mm at the second molar (Fig. 2a), and
so transalveolar SFE was planned. Prophylactic antibiotic
was administered before the procedure. Perforation of
the Schneiderian membrane with a diameter of 2 mm
was detected during the procedure (Fig. 2b). The intact
part of the membrane was gently detached from the
sinus floor, and an absorbable collagen dressing material
(CollaTape®, Zimmer Dental) was applied via a crestal
approach to cover the perforation (Fig. 2c). Xenogenic
particulated bone (Bio-0ss®, Geistlich Pharma) was
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FIG. 3 Case 3 (59-year-old male
patient).

A: Preoperative panoramic
radiograph showing low available
bone height in the maxillary right
posterior region.

B: Perforation of the sinus
membrane was detected during
maxillary SFE.

C: Absorbable collagen dressing
material was applied via a crestal
approach to cover the perforation.
D: Bone graft material was
inserted.

E: Postoperative radiograph
showing dome-shaped augmented
bone around the fixture.

F: Prostheses were applied 8
months later.

G: There were no complications
during the 2-year follow-up.

grafted under the elevated sinus membrane (Fig. 2d).
Fixtures with sizes of 4.3 mm x 10 mm and 4.8 mm x 8
mm (Implantium®, Dentium) were placed at the second
premolar and first molar, respectively. The final torque
was 40 Ncm, and healing abutments were connected to
the second premolar; however, the implant at the first
molar was submerged due to the inadequate residual
bone (Fig. 2e, 2f). A postoperative radiograph showed
dome-shaped augmented bone (Fig. 2g). The bone height
was 10 mm. Antibiotics and NSAIDs were administered
for 7 days. Infection of graft material was not detected
and the patient presented no complications.

The second surgery was performed after 5 months,
during which a healing abutment was applied at the first
molar. The implants showed sufficient stability 3 months
later, and a prosthesis was applied. A radiograph showed
a slight reduction of the bone height to 9.5 mm (Fig. 2h).
The augmented bone was well maintained without any
complications, and the alveolar bone height was 9.4 mm
on a radiograph taken at the 3-year follow-up (Fig. 2i).
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Case 3

A 59-year-old male patient visited the -clinic for
implantation at the maxillary right first molar. Implants
had previously been placed at the maxillary left second
premolar, left first molar, and right second premolar.
The available bone height was 2 mm (Fig. 3a), and so
transalveolar SFE was planned. Prophylactic antibiotics
was administered before the procedure. Perforation of
the Schneiderian membrane with a diameter of 3 mm was
detected during the procedure (Fig. 3b). The intact part
of membrane was gently detached from the sinus floor,
and an absorbable collagen dressing material (CollaTape®,
Zimmer Dental) was applied via a crestal approach to
cover the perforation (Fig. 3c). Xenogeneic particulate
bone (The Graft®, Purgo, Seongnam, Korea) was grafted
under the elevated sinus membrane (Fig. 3d). A fixture
with a size of 4.8 mm x 8 mm (Implantium®, Dentium) was
placed at the first molar. The final torque was 40 Ncm, and
the implant was submerged. A postoperative radiograph
showed dome-shaped augmented bone without leakage
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(Fig. 3e). The bone height was 10.4 mm. Antibiotics and
NSAIDs were administered for 7 days, and there were no
complications.

The second surgery was performed after 5 months, during
which a healing abutment was applied at the first molar.
The implants showed sufficient stability, and a prosthesis
was applied 3.5 months later. A radiograph showed a
slight reduction of the bone height to 10 mm (Fig. 3f).
The augmented bone was well maintained without any
complications, and the alveolar bone height was 10 mm
on the radiograph taken at the 2-year follow-up (Fig. 3g).

Membrane perforation is the most common complication
of the SFE procedure (8), and is usually repaired via a lateral
approach (16). However, when perforation occurs during
OSFE, the lateral approach requires a second operation
site and increases patient discomfort. In the present three
cases, the sinus membrane that was perforated during
transalveolar SFE was repaired via an already prepared
hole, which resulted in no postoperative complications
including swelling, bruising, or maxillary sinusitis.

The prevalence of maxillary sinusitis after SFE has been
reported to be 8.4-9.8% (12,19), with the incidence rate
of sinusitis being lower for a crestal approach than for
a lateral approach (19). Membrane perforation is a risk
factor for postoperative sinusitis (12), which decreases
the survival rates of implants (19). In the present study,
postoperative medication including antibiotics and
NSAIDs were administered and patients were instructed
not to blow their nose and to sneeze with the mouth open
in order to prevent the occurrence of maxillary sinusitis.
CollaTape® was used in this study to repair the perforated
membrane. The use of resorbable collagen membrane is
reportedly a reliable technique for repairing membrane
perforations (20). CollaTape® is an absorbable collagen
dressing material that is absorbed within 10-14 days (21),
and so it was expected not to interrupt the healing process
of the Schneiderian membrane. CollaTape® has been used
for socket preservation, and Moustafa et al. reported that
this material can enhance bone formation and improve
the quality of the formed bone (22). In addition, it is
hydrophilic and chemotactic for fibroblasts, and so it can
adhere to the Schneiderian membrane. CollaTape® is also
pliable, making it easy to insert into drilling holes and
adapt to a perforation.

After repairing the perforated membrane, xenogeneic
particulate bone was grafted under the elevated sinus
membrane. Postoperative radiographs revealed that
there was no displacement of graft materials into the
sinus. Although a previous study recommended avoiding
additional bone grafting (17), the present study found
that additional bone grafting did not fail if leakage of the
graft materials was prevented. The perforations in this
case report had sizes of 2 to 3 mm, and a hole with a

diameter of 4.8 mm was prepared for implant placement.
This means that the collagen dressing material inserted via
the hole could cover the perforation completely, and the
graft materials were well maintained under the repaired
membrane.

A previous meta-analysis suggested that small
perforations with sizes of 1-3 mm allow simultaneous
implant placement with the repair of the perforated
membrane using an absorbable membrane (23). In the
present study, implants placed under a repaired membrane
showed good initial stability, and no complications were
reported over follow-ups lasting 2-3 years. Ardekian et al.
also reported that membrane perforation did not affect
the success rate of the implants (11). Hernandez-Alfaro
et al. suggested that the leakage of graft material may
be responsible for implant failures after sinus perforation
(10). These observations together indicate that implants
show high survival and success rates if the graft material
is well maintained.

The residual bone height was 2 to 3 mm and the mean
change in the bone height after SFE was 7.5 mm in this
study. Previous studies found mean bone gains after
transalveolar SFE of 2.5-5.7 mm, while the lateral approach
has been reported to augment the alveolar bone by 10-12
mm (5,24,25). Therefore, a transalveolar SFE approach has
been recommended for single teeth with a residual bone
height of 5-8 mm, while lateral SFE is recommended when
<5 mm of bone is available (25,26). In contrast, other
studies have shown high success rates of implants placed
with transalveolar SFE using certain instruments when
the residual bone height is insufficient (27-29). The main
factor limiting the residual bone height in transalveolar
SFE might be membrane perforation. However, the present
study showed that a transalveolar SFE and simultaneous
implant placement can be successfully performed even
at sites with a residual bone height of 2-3 mm, although
membrane perforation has occurred. The prognosis of
implants appears to be affected more by the primary
stability than by the residual bone height.

The results obtained in this study indicate that a crestal
approach can be a reliable option for repairing a sinus
membrane that is perforated during transalveolar SFE.
Despite the presence of undesirable events, transalveolar
SFE can be a successful treatment.
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