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Prognosis of Maxillary Sinus Augmentation in the Presence of Antral Pseudocyst:
Case Reports
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Purpose: Antral pseudocyst is a common benign lesion that exists in the maxillary sinus. Because of this possible complication,
controversy remains with respect to sinus floor elevation operations. The purpose of this study was to analyze the antral
pseudocyst related to maxillary sinus augmentation.

Patients and Methods: The radiographs of 268 patients who visited Chosun University Dental Hospital from 2008 to 2010 and
underwent the maxillary bone grafting procedure were examined.

Results: Of the 268 patients who underwent the maxillary bone grafting procedure, 5 patients (1.86%) were diagnosed with
antral pseudocysts. In all cases, maxillary sinus floor elevation was performed without aspiration, biopsy or extraction of the antral
pseudocyst.

Conclusion: Antral pseudocysts are not considered a contraindication for maxillary sinus bone grafting procedure.
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1. Introduction achieving a good long-term prognosis for

intraosseous implants. To improve the stability of

The use of sufficient bone volume in the intraosseous implants, partial augmentation is

implant placement area is imperative for required when vertical deficiency of the alveolar
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bone is observed. Insufficient height of the
alveolar bone is the most significant factor that
limits the placement of the implant in the
maxillary molar area. If the pneumatization of
the maxillary sinus has progressed greatly or the
alveolar bone underwent atrophy due to the
edentulous condition over a long period of time,
it is difficult to place the implants at the proper
height. To resolve these problems, maxillary
sinus floor elevation has been developed and
makes it possible to place implants in the
maxillary edentulous area because of the ridge
augmentation involved in this procedure'?.

Although the rate of complications from bone
grafts in the maxillary sinus is low, various
conditions may develop, including perforation of
the sinus membrane, bleeding during surgery,
risks of postsurgical wound infection and
maxillary sinusitis, exposure to graft materials or
barrier membranes, infection of graft materials
that requires the removal of graft materials, and
the dehiscence of valve. In addition to the
maxillary sinus bone grafting procedures,
dislocation within the maxillary sinus during the
placement of the implant or failure of synosteosis
may also occur®”.

The careful selection of patients and the
prevention of complications as well as efficient
management leads to successful maxillary sinus
augmentation®. It has been reported that the
presence of cystic lesions is a contraindication
for maxillary bone grafting procedures.
Nonetheless, the classification of cystic lesions
in the maxillary sinus and their etiology are

controversial issues”.

Pseudocysts within the maxillary sinus are
typically caused by the retention of inflammatory
exudate under the maxillary sinus mucous
membrane and appear as hemispheric and even
radiopaque lesions in the maxillary sinus floor.
Generally, antral pseudocysts are asymptomatic.
Nevertheless, although rare, facial dysesthesia
and pain in the affected area are observed. Based
on radiological analyses, the prevalence is 1.5% -
14%''". To make the appropriate diagnosis, is it
essential to consider the medical history and
perform a radiological examination, although
biopsies are rarely required. Although antral
pseudocysts do not require treatment, a
comprehensive evaluation of the adjacent teeth is
required. When found, the cause of infection
should be removed'> .

The purpose of this study was to evaluate the
prognosis of the maxillary bone grafting
procedure when antral pseudocysts were detected

in the maxillary edentulous area.

I. Patients and methods

The radiographs of 268 patients who visited
Chosun University Dental Hospital from 2008 to
2010 and underwent the maxillary bone grafting
procedure were examined. Among these, the
electronic medical records of patients who were
diagnosed with antral pseudocysts by
radiography were examined. Age, gender,
general disease, medical disease history, the
method of sinus floor elevation, the area of

implant placement, the diameter and length of the
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implant, the bone graft material, complications,
follow-up periods, and the treatment of antral
pseudocysts were monitored. Using panoramic
radiographs and computed tomography images,
the location and size of vague radiopaque lesions
with a round shape in the maxillary floor, the
volume of remaining bones, and the pattern of
changes after the procedure were examined.

For maxillary bone graft, either the lateral
approach or the alveolar approach was used
depending on the volume of the remaining bone
in the edentulous ridge of the patient and the
preference of the surgeon. Similarly, depending
on the bone quality, either a 1-stage or 2-stage
method was selected. After the maxillary sinus
elevation, depending on the preference of the
surgeon, autologous, allogenic, or xenogenic
bones, or mixtures thereof were used, and
implants with a length of greater than 11 mm

were inserted. Each patient received a 375 mg

Table 1. Clinical data on patients diagnosed antral pseudocysts

dose of the antibiotic Augmentin three times per
day for 7 days after the procedure, as well as an
anti-inflammatory analgesic, 0.2% chlorhexi
dine, solution for gargling. After the maxillary
bone grafting procedure, patients were informed
about the potential risks and side effects. In
addition, continuous clinical and radiological

follow-ups were performed once a month.

Il. Results

Of the 268 patients who underwent the
maxillary bone grafting procedure, 5 patients
(1.86%) were diagnosed with antral pseudocysts
(Table 1). Typical hemispheric shapes with an
even radiopaque pattern were detected in all
patients with antral pseudocysts. Although the
lesion boundary was clear, the characteristic thin

radiopaque boundary line of the cortical bones

Diameter Residual Sinus
of pseudocyst ~ bone augmentation Implant Grafted Complication Follow-up
GaseiGenderSags (width x height procedure (diameter x length) material period(m)
height,mm)
Osstem GSII® Tutoplast®
1 M 38  198x183 25 mm  Lateral app. 5x11.5 +qup_%s ® 28
2 stage app. 10-0ss
3i® 4.5x115 Autogenous bone
2 M 65 18.6 x 15.4 32 mm Lateral app. #24,25,26 2 stage app. + Bio-Oss® 43
3i®4.5x11.5 Autogenous bone
3 F 60 202x196 6.2mm  Crestal app. #15,16 1 stage app. + Bio-Oss® 27
Dentis® 4.3x12 Tutoplast®
4 M 54 244x220 64mm  Crestal app. #26,27 48x12 +u828a—58® 17
1 stage app.
Astra® 4x13 4x11 Tutoplast® Sinus
5 M 75 264x188 44mm  Lateral app.  #14,15,16,17 AX11 511 +“tB‘?p_%St , membrane 26
1 stage app. 10-0ss perforation
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typically observed in dental cysts was not visible
(Fig. 1). Using panoramic radiographs and
computed tomography images, radiopaque lesions
with a size ranging from 18.6 mm x 15.4 mm to
26.4 mm x 18.8 mm were observed. However,
deformities in adjacent structures, such as humps
in the internal and external wall of maxillary
sinus, deformities in the external wall of the nasal
cavity, and the destruction of the eye socket,
among others were not detected. In addition,

movability of the teeth in the corresponding area,

facial pain, edema, nasal obstruction and other
specific clinical symptoms were not detected.

In all cases, maxillary sinus floor elevation was
performed without aspiration, biopsy or
extraction of the antral pseudocyst. The
remaining bone in the maxillary molar area for
implant placement was measured to be 2.5 - 6.4
mm; thus, the maxillary sinus floor elevation and
bone grafting procedures were performed by
either the alveolar crest approach or the lateral

approach (Fig. 2). During surgery, complications

Fig. 2. After sinus floor elevation, cone beam CT finding shows the remaining radiopaque lesion.
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from the perforation of the maxillary membrane
were observed in only one case; therefore,
treatments applying absorbable membranes were
performed. With the exception of these
perforations, no other complications during or
after surgery were observed. Follow-ups were
continued for 17 to 43 months. Bone resorption
in the vicinity of implant was not observed, the
prostheses were maintained, and additional
clinical symptoms in the surgical area did not
develop. During the radiological examinations,
specific changes such as the expansion of the
radiopaque lesion within the maxillary sinus or
the deformation and destruction of adjacent

bones were not observed (Fig. 3).

IV. Discussions

Maxillary sinus floor elevation considered an
effective method with low failure rate. Maxillary
sinus floor elevation is a procedure that has been
widely applied for the past 20 years.
Nonetheless, frequent erroneous treatment plans

and improper implementation of the procedure

has caused various complications'?. The
possibility of postsurgical complications is
always present and thus should be carefully
considered.

One of the most important causes of
postsurgical complications is the presence of a
poor pre-surgical clinical condition. For
evaluation of diseases in the maxillary sinus that
are pertinent to the maxillary sinus floor
elevation, the application of computed
tomography is recommended for all cases. If a
non-infectious maxillary sinus disease are
detected, a biopsy should be performed
immediately. If cysts or tumors are found, their
removal should be considered. To optimize the
surgical procedure environment, chronic
maxillary sinusitis should be managed with
decongestants, anti-histamines, steroids, and
antibiotics. If conservative treatments fail,
endoscopic maxillary surgery to induce the
release of maxillary sinus secretion by widening
the original opening of the maxillary sinus
should be performed'.

Radiopaque cystic lesions within the maxillary

sinus can be divided into the following: sinus

Fig. 3. A different patient s radiological profile comparing the pre-operation and post-operation appearance of the antral pseudocyst.
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mucocele, postoperative maxillary cyst, mucous
retention cyst, and antral pseudocyst. Sinus
mucocele is a true cyst lined with epithelium,
wherein the obstructed maxillary sinus space is
filled with a mucous secretion. When the normal
excretion route of the maxillary sinus is
obstructed or the obstructed gland expands
continuously, a maxillary sinus mucocele may
develop, which may completely fill the maxillary
sinus and thus appear as a radiopaque lesion that
fully or partially fills the maxillary sinus. In the
maxillary bone structure, due to inflammatory
reactions, bone remodeling gradually takes place,
and eventually, the maxillary sinus wall becomes
thin. A conservative treatment of maxillary sinus
mucocele includes «cyst enucleation or
marsupialization.

Maxillary sinus mucocele could expand and
invade the adjacent structures such as the eye
socket and the cranial cavity, among others and
can be observed in radiographic images. Because
these characteristics are difficult to distinguish
from malignant lesions, a biopsy must be
performed during the diagnosis. A postoperative
maxillary cyst is a type of maxillary sinus
mucocele that is developed after a Caldwell-Luc
procedure and other surgeries or trauma.
Common clinical symptoms include headaches,
ophthalmic abnormalities, expansion of the
cheek area and nasal obstruction, and sometimes,
the dislocation of maxillary teeth. The inside of
the cyst is filled with yellow, green or gray
mucus or a suppurative exudate, and the
epithelial lining of the cyst reveals a pattern of

the maxillary mucous membrane consistent with

a chronic inflammatory condition. The
postoperative maxillary cyst should be surgically
removed. A mucous retention cyst develops
because of the obstruction of mucous glands.
Normally, the mucous glands are present in the
vicinity of the maxillary ostium, but due to
continuous infection, they proliferate and can be
detected as polyp patterns. Because most mucous
retention cysts are small, it is challenging to
detect them using clinical radiography. Their
etiology is considered to be an allergic reaction.
Unless they expand greatly and become
obstructive lesions, treatment is not required.
Antral pseudocyst is a disease that is detected
most frequently in panoramic radiographs
obtained during dental treatments and presents as
a hemispheric lesion with even radiopacity in the
maxillary sinus floor caused by the retention of
inflammatory exudate under the maxillary
mucous membrane. The level of radiopacity is
such that normal anatomical structures within the
lesion can be observed without hyperosteotics.
The definition of a pseudocyst it that it lacks the
cystic wall formed by the epithelium. It has been
reported that the incidence of antral pseudocyst is
1.5% - 14%'-"-'*'> and they may develop in
cases of odontogenic infection in the vicinity,
infection within the maxillary sinus, and allergic
reactions. Nonetheless, the precise etiology of
this condition is not known. Clinical disease
history and radiological examination are
essential for a proper diagnosis, whereas biopsies
are not required because the disease can be

adequately diagnosed by the radiological

characteristics. Antral pseudocysts do not require
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special treatment. Nevertheless, a comprehensive
evaluation of adjacent teeth is required. If the
cause of infection is detected, it should be
removed'® ! 1419,

In patients with cystic lesions in the maxillary
sinus, the indication for a maxillary sinus floor
elevation is not obvious. Ziccardi considered
maxillary mucous retention cysts to be a
contraindication for maxillary sinus
augmentation”. However, in their study, the
definition of a mucous retention cyst and an
antral pseudocyst was not clear. They suggested
removing or aspirating cysts prior to maxillary
sinus floor elevation. Nevertheless, most

maxillary mucous retention cysts and
pseudocysts are asymptomatic, and if they are
not associated with the symptoms of maxillary
obstruction, surgery is not generally
recommended®. In addition, in other studies,
antral pseudocysts were not considered a
contraindication for maxillary sinus floor
elevation'“'®. It has been reported that when
pseudocysts are present, the risk of perforation is
rare due to thickening of the maxillary mucosal
membrane'.

Recently, a study has been performed wherein a
small bone window with a diameter of 5 mm in
the lateral wall of the maxillary sinus was
formed, and an antral pseudocyst was removed 3
months prior to performing the maxillary sinus
floor elevation®. In this study, follow-ups on
antral cystic lesions were performed for 38 to 102
months using Water’s radiography. The size of
the lesions increased by 29.4%*”. Therefore,

obstruction of the maxillary sinus ostium was

induced, indicating that bone grafting and
implant placement had failed. The removal of
antral pseudocysts was achieved using a
minimally invasive procedure because cystic
lesions could not be definitively diagnosed
without a biopsy?".

The prevalence of antral pseudocysts can be
determined by the presence of hemispheric
radiopaque shapes in the radiographs and is
estimated to be 1-10%
radiography®, 12% by CT, and 21% by MRI*. In

most cases, unless the enlargement of the lesion

by panoramic

is clearly detected radiologically or associated
with symptoms such as headaches, treatment is
not required. Nonetheless, if a lesion is large or if
the diagnosis is not clear, more evaluation is
necessary prior to performing surgical
procedures.

In our cases, the patients did not show
symptoms pertinent to diseases within the
maxillary sinus; moreover, bone destruction and
other findings were not detected radiologically.
Thus, the patients were diagnosed with antral
pseudocysts, and maxillary sinus floor elevation
was performed without any presurgical
treatments for the cystic lesions. Afterwards, the
clinical and radiological follow-up results
confirmed that maxillary sinus floor
augmentation was performed in a typical fashion,
and the bones adjacent to implants were well-
maintained without significant changes after the
placement of the implant and even after
completion of the prosthesis. In addition, the
antral pseudocysts that were detected during the

evaluation prior to the procedure did not exhibit
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any enlargement of the lesion or symptoms of

diseases in the maxillary sinus.

V. Conclusions

When antral pseudocyst lesions are present,
prior to performing maxillary sinus bone grafting
procedure, precise diagnosis by the surgeon is

required. Antral pseudocysts are not considered a
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