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Dental Implants
Implants placed simultaneously
with maxillary sinus floor
augmentations in the presence
of antral pseudocysts: a case
report
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Abstract. An antral pseudocyst on the maxillary sinus has previously been a
contraindication for sinus augmentation. The authors report the case of a patient
with an antral pseudocyst (16.7 mm � 27.6 mm) in his left sinus, who was
referred for dental implant treatment. The surgical plan was to perform the sinus
augmentation after removing the cyst whilest simultaneously placing implants.
During the operation the cyst could not be found in the left sinus. The sinus
augmentation was carried out successfully without sinus membrane perforation
and the implants were placed according to plan. Three mouths later, the cyst was
still present and good osseointegration of the implants was achieved. After the
implants had been in place for a year, a CT scan showed that the cyst had decreased in
size. The authors conclude that it is may not be necessary to remove a sinus cyst before
sinus augmentation or during the sinus augmentation operation if the patient does not
have any symptoms and the cyst is not large. In cases with large lesions or an unclear
diagnosis, further evaluation is needed before surgical intervention.
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The use of dental implants has gained

popularity for treating edentulism, but in
some patients jaw atrophy leaves insuffi-
cient bone for the placement of dental
implants. The placement of dental
implants in patients who are edentulous
in the posterior maxilla can present diffi-
culties because of a deficient posterior
alveolar ridge and increased pneumatiza-
tion of the maxillary sinus, resulting in a
minimal hard tissue bed. The sinus lift
procedure was developed to treat these
patients. Maxillary sinus floor augmenta-
tion techniques are frequently used to
increase bone volume in the posterior
edentulous maxilla to enable placement
and integration of titanium implants1,3.
The lateral window approach to sinus
augmentation aims to increase bone height
and volume inferior to the maxillary
sinus membrane to enable subsequent
placement of dental implants. This is
one of the most predictable regenerative
surgical procedures performed in guided
bone augmentation surgery and implant
survival is highly successful1,3,9,10.

According to ZICCARDI and BETTS
10, the

presence of maxillary cysts is an absolute
contraindication for sinus grafting. Max-
illary sinus cysts are a group of lesions in
which the nomenclature and pathogenesis
have been controversial. On rare occa-
sions, the cyst may become infected. Such
an infection may cause one or more symp-
toms2. Consequently maxillary sinus
antral pseudocysts have been considered
a contraindication for sinus augmentation.

This report presents the surgical proce-
dure and outcome of dental implant place-
ment in a patient who had sinus
augmentation in the presence of a sinus
antral pseudocyst.
Case report

A 45-year-old patient who required
implants due to missing upper molars on
both sides was referred to the authors’



Implants placed simultaneously with maxillary sinus floor augmentations in the presence of antral pseudocysts 999
[()TD$FIG]

Fig. 1. Cone beam CT findings show the crestal bone height between the sinus floor and the alveolar ridge of the posterior maxilla is only 5 mm. A
dome-shaped cyst is visible (16.7 mm � 27.6 mm).
clinic. He received a course of periodontal
treatment due to periodontal disease.

A complete dental examination, which
included panoramic and cone beam com-
puted tomography (CT) scans (dental) was
performed to help determine the available
maxillary alveolar bone height. The cres-
tal bone height between the sinus floor and
the alveolar ridge of the posterior maxilla
was only 5 mm on both sides. There was a
cyst (16.7 mm � 27.6 mm) in the left
sinus (Fig. 1); the right sinus was normal.
The panoramic reformatted images
(Fig. 1) clearly showed the sinus cyst
was firmly attached to the sinus floor
and the maxillary alveolus height was only
about 5 mm. As the patient did not have
any symptoms, the otolaryngologist sug-
gested no treatment for the cyst before the
operation. The authors decided to treat the
sinus cyst during the sinus augmentation
operation.
Surgical procedure

The surgery was performed under local
anaesthesia and a modified Caldwell-Luc
approach was used. After the lateral max-
illary wall was exposed, a round bur was
used in a low-speed, high-torque straight
headpiece at 2000 rpm with copious ster-
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Fig. 2. Three months after surgery the cyst was
was achieved.
ile saline irrigation to create a hole in the
lateral wall of the left maxillary sinus. As
no cyst liquid leaked out, a 20 ml injector
was used to suck the cyst liquid out from a
different direction, but it failed to obtain
anything in the left sinus. A Piezotome
(Acteon, France)TM ultrasonic osteotomy
was carried out to create an oval-shaped
outline in the lateral wall of the maxillary
sinus. After removing the oval-shaped
bone from the lateral wall of the maxillary
sinus, the authors found the sinus mem-
brane was not perforated, that it vibrated
with the patient’s breathing and that it was
thicker than normal sinus membrane. The
sinus membrane was lifted 7 mm without
perforation. Once the implant sites had
been prepared, a bovine allograft (BIO-
OSS Geistlich, Wolhusen, Switzerland)
bio-oss was ‘injected’ into the maxillary
sinus and packed against the intact medial
wall. After this, the medial portion of the
sinus was grafted with two integral cylind-
rical dental implants (Straumann standard
implants sand-blasted, large grit, acid-
etched [SLA] 10 mm, regular neck [RN]
4.8 mm, Straumann AG, Switzerland)
placed in the augmented sinus. Both
implants were placed stably with regards
to future restorative treatment. A Bio-Gide
(Geistlich Pharma AG, Switzerland) was
still present. The implants were correctly placed
used to cover the window in the wall of the
maxillary sinus and then a mucoperiosteal
flap was sutured.

The patient had no symptoms after sur-
gery, other than minor swelling. Three
months later, before the second operation
was performed, a cone beam CT scan
(dental) was carried out. The scan showed
that the implants were placed correctly in
the augmented sinuses, osseointegration
was achieved and the cyst was still there
(Fig. 2). The screw-retained provisional
restorations were inserted on both sides
and the implants were functionally loaded.

One year later, when the patient was
followed up, the cone beam CT scan
(dental) was performed again, which
showed that the dome-shape in the left
sinus had decreased in size and no bone
graft resorption was observed on either
side (Fig. 3). There were no problems with
the implants nor the superstructures. The
patient did not have any other symptoms
and was satisfied with the implant restora-
tion (Fig. 4).
Discussion

The sinus lift procedure, developed in the
mid 1970s, has been refined and is now
frequently performed1,3,9,10. The proce-
in the augmented sinuses and osseointegration
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Fig. 3. At 1 year follow up, the cone beam CT scan indicated the dome shape in the left sinus had decreased in size.
dure has proven to be an acceptable mod-
ality for bone augmentation to provide a
base for endosseous implant placement.
The presence of a maxillary sinus cyst has
been considered a contraindication for this
operation. The indications for sinus aug-
mentation in patients with sinus cysts are
not clearly defined in the literature.
According to ZICCARDI and BETTS

10, muco-
cele of the maxillary sinus is a relative
contraindication for sinus augmentation.
The term mucocele was used for what they
defined as an antral pseudocyst4. They
suggest that the cyst should be removed
or aspirated prior to sinus augmentation
and the presence of maxillary (antral)
cysts is an absolute contraindication for
sinus grafting10.

The therapeutic approaches to the
removal of such cystic lesions and the
following sinus augmentation are contro-
versial. LIN et al. present a modified tech-
[()TD$FIG]

Fig. 4. The implants achieved osseointegration
nique that can be used for predictable
removal of a maxillary sinus cyst and
sinus augmentation after a shortened heal-
ing period in patients with maxillary sinus
pseudocysts8. KARA et al. present a differ-
ent experience of maxillary sinus floor
augmentation in the presence of antral
pseudocysts7.

Dome-shaped or cyst-like opacity in
the maxillary sinus is a common finding.
The prevalence of antral pseudocysts
depends on the type of radiograph taken:
on panoramic radiograph the range is
reported to be 1–10%6, on CT scan
12%9, and on magnetic resonance image
examination 21%2,9.

On a panoramic radiograph, an antral
pseudocyst is seen as a dome-shaped,
faintly radiopaque lesion arising from
the floor of the maxillary sinus. In most
cases, treatment is not necessary unless a
significant expansion is evident radiogra-
and no bone graft resorption was observed.
phically or the psuedocyst is associated
with symptoms, such as headache5. Con-
sequently, the authors concluded that it
should be possible to carry out sinus aug-
mentation and implant placement simul-
taneously, when there are no symptoms
associated with the cyst and when it is not
a large lesion. If the sinus antral pseudo-
cyst is a large lesion or in cases with an
unclear diagnosis, further evaluation is
needed before this type of surgical inter-
vention takes place.

In the present case, the patient had no
associated symptoms and the authors car-
ried out the sinus augmentation without
sinus cyst treatment before the operation.
Although an attempt was made to remove
the cyst during the sinus augmentation
operation by sucking the liquid out, the cyst
could not be found and the sinus augmenta-
tion and implant placements were carried
out simultaneously without treatment of the
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sinus cyst. Three months later, the cyst was
still present and the implants had achieved
osseointegration. As a result of this the
authors concluded that it may not be neces-
sary to remove a sinus cyst before sinus
augmentation or during sinus augmentation
surgery, if the patient does not have any
symptoms and the cyst is not a large lesion.
As a clear conclusion cannot be reached
from a small number of cases, more cases of
this type are required with longer follow up
to confirm these findings.
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