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The maxillary sinus floor elevation procedure has gained popularity with predictable results, and is a safe,
acceptable technique for bone augmentation, providing a base for dental implant treatment. Faint radiopaque lesions
at the base of the maxillary sinus are frequent diagnoses on radiographs and must be identified during dental implant
planning. Pseudocysts classically appear hemispheric, homogeneously opaque, and well delineated in panoramic and
periapical radiographs. The great majority of these lesions are asymptomatic and do not require surgical treatment. In
this case report, we present 4 patients who had a maxillary sinus floor elevation procedure using either crestal or
lateral approaches in the presence of antral pseudocysts. No complications were encountered during follow-up periods
in these patients and all implants are functioning successfully. (Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2011;112:e97-e102)

Maxillary sinus floor elevation is a safe and predictable
surgical procedure to vertically augment the residual al-
veolar bone,1 and allows the placement of dental implants
with adequate length in the edentulous posterior maxilla.2

Currently, a sinus floor elevation procedure can be per-
formed with either a lateral or a crestal approach.3 The
lateral approach was originally described by Tatum and
subsequently published by Boyne and James.4 The classic
procedure for this augmentation entails the preparation of
a trap door to elevate the Schneiderian membrane in the
lateral sinus wall. The space created beneath the lifted
sinus membrane is then grafted with different fillers con-
sisting of autogenous bone, bone substitutes, or a mixture
of these materials.4-7 More recently, Summers1 suggested
the crestal approach for sinus floor elevation with subse-
quent placement of implants, using a set of osteotomes of
varying diameters to prepare the implant site. The crestal
approach is proposed when there is at least 5 to 6 mm of
residual alveolar bone height.8

Regardless of the method used, risk assessment must
be considered during the preoperative surgical planning

to reduce intra- and postsurgical sinus complications.9

Radiopaque lesions, such as mucoceles, retention cysts,
and pseudocysts at the floor of the maxillary sinus may
present obstacles during sinus elevation.9 Sinus cysts
present different clinicopathologic features and behav-
ior.10 Mucoceles are extravasations of mucous into the
surrounding soft tissues following trauma or obstruc-
tion of salivary flow. The expansive nature of the lesion
can cause bone resorption. Retention cysts are thought
to arise from blockage of an antral seromucous gland,
resulting in a ductal epithelium-lined cystic structure
filled with mucin. Pseudocysts are inflammatory in
origin and result from fluid accumulation within the
sinus membrane. This lesion lacks an epithelial lin-
ing.10 Antral pseudocysts have recently been reported
not to be a contraindication for sinus floor augmenta-
tion procedures with lateral approach.11,12

In this case report, we present 4 patients who had a
maxillary sinus floor elevation procedure using either
crestal or lateral approaches in the presence of antral
pseudocysts.

MATERIAL AND METHODS
Four patients (2 men, 2 women) with an edentulous

atrophic maxilla, median age 42.7 (range, 37-50), un-
derwent maxillary sinus floor bone augmentation pro-
cedures (Table I). All of the patients were referred to
Erciyes University, Oral and Maxillofacial Surgery
Hospital, for implant-supported prosthesis in a partially
edentulous maxilla. The panoramic radiographic exam-
ination revealed insufficient alveolar bone height for
the placement of implants with adequate length on the
posterior maxilla, and a dome-shaped, faintly ra-
diopaque lesion, compatible with an antral pseudocyst,
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located in the related maxillary sinuses in all of the
patients. Antral pseudocyst was confirmed with either
computerized tomographic (CT) examination and/or
panoramic radiographic examination (Figs. 1-4). The
patients’ medical histories were uneventful except for
case 1, who had been smoking for 20 years.

Crestal-approach patients
In the first 2 cases, 3I implants (3I Dental Implant

System, BIOMET, Inc, Warsaw, IN) were inserted with
the crestal approach using osteotomes of gradually in-
creasing diameters in the right posterior maxillas of
both patients. No graft materials were used for sinus
lifting. Amoxicillin/clavulanic acid, 625 mg twice daily
for 10 days, chlorhexidine gluconate-benzydamine HCl
mouth rinse 3 times daily for 7 days, and flurbiprofen
100 mg twice daily for 7 days, and a nasal decongestant
spray regimen were prescribed to all patients after the
operations. The patients had no discomfort and no
complaints postoperatively. Final prosthetic restora-
tions were reconstructed at least 4 months after the
surgery.

Lateral-approach patients
In these 2 cases, a 2-stage procedure was performed

using the lateral approach. To augment the sinus floor,
1 g of bovine bone xenograft (Bio Oss, Geistlich Sons,
Ltd., Wolhusen, Switzerland) was used. The lateral
sinus window was covered with platelet-rich fibrin
membrane in case 3, and with 20 � 20-mm collagen
membrane (OsteoBiol, Tecnoss Dental, Torino, Italy)
in case 4. The same prescriptions as with the first 2
cases were delivered. ITI implants (ITI, Straumann,
Basel, Switzerland) were inserted 7 months after the
first surgery.

No problems occurred related either to the cyst or to
the implants for 6 to 8 months postoperatively for all
patients. All implants were osseointegrated success-
fully in all patients (Figs. 5-8).

DISCUSSION
Sinus augmentation has a high percentage of success,

but presents a number of complications, such as mem-
brane perforation, obstruction of the maxillary ostium,

hemorrhage, acute or chronic infection, graft loss, and
dental implant failure.9 Proper maintenance of normal
physiology is necessary for decreasing the incidence of
complications. The ostium, located 25 to 35 mm above
the antral floor, connects the maxillary sinus to the
nasal cavity.13 Ostium in patients with a pseuodocyst
may be blocked by obliteration of the sinus cavity by
overfilling with bone graft in sinus augmentation pro-
cedures.

Faint radiopaque lesions at the base of the maxillary
sinus are frequently diagnosed on radiographs9 and
must be identified during dental implant planning.
Pseudocysts classically appear hemispheric, homoge-
neously opaque, and well delineated in panoramic and
periapical radiographs. They usually demonstrate an
attachment to the floor of the maxillary sinus. The great
majority of these lesions are asymptomatic and do not
require surgical treatment.14

Although the literature indicates that sinus augmen-
tation procedures are predictable and safe,9 the pres-
ence of maxillary antral pseudocysts and retention cysts
may present an obstacle during sinus elevation and
might result in future complications and potential fail-

Table I. Patients and procedures

Case Gender Age
Radiographic
examination

Diameter of pseudocyst
(width � height)

Residual
bone height

Sinus augmentation
procedure Implants

1 Male 38 OPG � CT 25 � 18 mm 4 mm Crestal approach 4.0 � 11.5 mm 3I
2 Female 46 OPG 13 � 10 mm 5 mm Crestal approach 4.0 � 11.5 mm 3I
3 Female 37 OPG 18 � 16 mm 2 mm Lateral approach 4.1 � 12.0 mm ITI
4 Male 50 OPG � CT 16 � 13 mm 2 mm Lateral approach 4.1 � 12.0 mm ITI

OPG, orthopantograph; CT, computerized tomography.

Fig. 1. Right antral pseudocyst was confirmed with CT ex-
amination in case 1.
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