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INTRODUCTION
Endoscopic sinus surgery is widely used for the treatment of
patients with chronic rhinosinusitis. Recently, the indications
for endoscopic surgery have been extended to other nasal dis-
eases, such as postoperative sinus cysts, benign neoplasms of
the nasal cavity (1,2), CSF fistulas (3), blowout fractures of the
orbital floor (4), decompression of Grave’s ophthalmopathy (5),
and ligation of the sphenopalatine and maxillary artery (6).
The dental procedures have been used for the treatment of
patients with odontogenic maxillary cysts; radicular cysts and
dentigerous cysts. These require a gingival incision, and most
of the affected teeth are extracted. Oroantral fistula and chron-
ic rhinosinusitis are major complications associated with this
procedure. However, when the cysts extend to the maxillary
sinus, an endoscopic intranasal approach may be attempted,
aiming to prevent any major complications.

In this article, we present our experience with intranasal endo-
scopic surgery for the treatment of radicular cysts and dentige-

nous cysts involving the maxillary sinus. This technique is less
invasive than traditional dental procedures, and most of the
affected teeth can be preserved. The success rate, preservation
rate of the affected teeth, and complications will be discussed.

MATERIALS AND METHODS
Subjects
Between February 2003 and February 2008, transnasal endo-
scopic surgery was performed in 13 patients with odontogenic
maxillary cysts that extended to the maxillary sinus in our
University Hospital. Ten patients had a radicular cyst (male 4,
female 6; age range, 20 to 75 years) and three patients had a
dentigerous cyst (male 2, female 1; age range, 19 to 60 years).
Before the endoscopic surgery, it was decided that the undam-
aged teeth should be preserved in patients with a radicular
cyst. In patients with a dentigerous cyst, the affected teeth
would be preserved only if it was expected that they would
grow in the correct position.

Objective: To evaluate the effectiveness and usefulness of transnasal endoscopic surgery for the
treatment of odontogenic maxillary cysts. 
Methods: Between February 2003 and February 2008, transnasal endoscopic surgery was per-
formed under general anesthesia in 13 patients (male 6 and female 7, 19 to 75 years old) with
odontogenic maxillary cysts that extended to the maxillary sinus. Ten patients had a radicular
cyst and three patients had a dentigerous cyst. After the resection of anterior edge of the inferior
turbinate, the lateral wall of the inferior nasal meatus was opened. Then, the cyst wall of the
maxillary sinus was partially or completely removed under the endoscope.
Results: The cyst walls were completely removed in five of ten patients with a radicular cyst and
in all three patients with a dentigerous cyst. Five patients with a radicular cyst received partial
resection of the cyst wall. The affected teeth could be preserved in seven of ten patients with a
radicular cyst and in one of three patients with a dentigerous cyst. There were no complications,
and postoperative courses were uneventful. Follow-up period ranged from 11 to 72 months
(mean 42 months), and no recurrence has been noted in any of the cases.
Conclusions: Endoscopic transnasal surgery for the odontogenic maxillary cyst is less invasive
than conventional dental approach, and most of the affected teeth can be preserved. This tech-
nique appears to be a simple and highly effective surgical treatment for the treatment of
patients with odontogenic cysts that extend to the maxillary sinus. 
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Operation
All operations were performed under general anesthesia with
controlled hypotension. The following endoscopic procedure
was performed with a 4-mm rigid endoscope (0° and 70°). The
anterior edge of the inferior turbinate was resected to visualize
the lateral wall of the inferior meatus. A small mucoperiosteal
flap from the lateral wall was made, and the bony wall of the
inferior meatus was opened. The cyst wall was observed in the
maxillary sinus, and it was partially or completely removed
endoscopically from the maxillary sinus using forceps or
curettes. After removing the cyst wall, the mucoperiosteal flap
was layered on the floor of maxillary sinus. 

RESULTS
Table 1 summarizes the patients and outcomes of the endo-
scopic surgery for the treatment of odontogenic maxillary
cysts. The cyst walls were completely removed in five of ten
patients with a radicular cyst and in all 3 patients with a
dentigerous cyst. Five patients with a radicular cyst underwent
partial resection of the cyst wall. The affected teeth could be
preserved in seven of ten patients with a radicular cyst, and in
one of three patients with a dentigerous cyst. The postopera-
tive courses were uneventful. There were no complications
such as oroantral fistula and chronic rhinosinusitis, following
the surgery in this series. The follow-up period ranged from 11
to 72 months (mean 42 months), and no recurrence has been
noted in any of the cases. 

CASE REPORT (Number 10)
A 48-year-old woman was referred to the Department of
Otorhinolaryngology, Shiga University hospital, complaining of
right cheek pain and upper gingival swelling of three months’
duration. Computed tomography (CT) showed a large cystic
mass with a thin bony layer that extended into the right maxil-
lary sinus (Figure 1). Dental examination revealed a radicular
cyst arising from the right upper second molar. The affected
tooth received the dental treatment prior to the endoscopic
surgery. After the fenestration of the lateral wall of inferior

meatus, the cyst wall could be observed in the right maxillary
sinus (Figure 2). On opening of the radicular cyst, a purulent
discharge was noted (Figure 3), and the cyst wall was com-
pletely removed (Figure 4). The affected tooth was preserved,
and a gingival incision was not needed. The patient’s postoper-
ative course was uneventful. The floor of the maxillary sinus
was well epithelized at 3 months after the surgery (Figure 5).
The complete removal of the radicular cyst was confirmed by
the postoperative CT at 6 months after the surgery (Figure 6).
No recurrence has been noted at more than 34 months of fol-
low-up.

DISCUSSION
Odontogenic cysts are lesions that rise in the maxilla and/or
mandible, originating from epithelial remains associated with
odontogenesis. The most frequent type is a radicular cyst
(65%), followed by dentigerous cysts (24%) and odontogenic

Table 1. Patients and outcome of the endoscopic transnasal surgery for
odontogenic maxillary cysts. The post operative courses were
uneventful and there were no complications during or after the surgery
in this series. No recurrence has been noted after 11 to 72 months
follow-up.

No. Type of Age Cyst wall Affected Follow Recur-

cyst (years) removal tooth -up rence

/Gender (months) Duration

1 Radicular 55/Male Complete Preserved 72 No

2 Radicular 61/Male Partial Extracted 67 No

3 Radicular 38/Male Complete Extracted 57 No

4 Dentigerous 27/Male Complete Extracted 56 No

5 Dentigerous 19/Male Complete Extracted 54 No

6 Radicular 75/Female Complete Preserved 47 No

7 Dentigerous 60/Female Complete Preserved 37 No

8 Radicular 42/Male Partial Preserved 35 No

9 Radicular 20/Female Partial Preserved 34 No

10 Radicular 48/Female Complete Preserved 34 No

11 Radicular 44/Female Complete Preserved 30 No

12 Radicular 28/Female Partial Extracted 15 No

13 Radicular 63/Female Partial Preserved 11 No

Figure 1. Axial (a) and coronal (b) CT scan showing a large cystic mass with a thin bony layer that extends into the right maxillary sinus (arrows).
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keratocysts (5%) (7). The majority of these cysts have been
treated by dentists using surgical approaches such as enucle-
ation, curettage, marsupialization, and tooth extraction (8).
However, most of the affected teeth were extracted along with
the cyst walls. The complications, such as oroantral fistulas and
chronic rhinosinusitis, may be caused by dental extractions in
odontogenic cysts which involve the maxillary sinus. 

In the last decade, endoscopic sinus surgery has been widely
used, and the indications for endoscopic procedures were
extended to many nasal diseases. For the treatment of patients
with odontogenic maxillary cysts, endoscopic treatment has
been used in addition to the dental procedure. Suarez-
Conqueiro et al. (9) reported the endoscopically assisted dental
approach for the removal of an ectopic lower third molar tooth
associated with a dentigerous cyst. Costa et al. (10) performed

the endoscopic sinus surgery for the treatment of chronic max-
illary sinusitis of dental origin after the dental treatment of
odontogenic lesions. Cedin et al. (8) first removed the cyst walls
from the maxillary sinus using small clamps with an endoscope
through a 10 mm circumferential hole of the canine fossa.
Recently, transnasal removal of large dentigerous cysts of the
maxillary sinus has been also reported using the endoscopic
approach through the middle meatus (11,12).

In the present study, a transnasal endoscopic approach was
used to remove the cyst walls of odonotogenic cysts through
the maxillary sinus and the opening of inferior meatus. This is
the first report to remove the cyst walls of the radicular cyst
with no incision of oral mucosa. This technique can be applied
in cases with odontogenic maxillary cysts. It is less invasive
than conventional dental procedures, and it prevents oroantral
fistula formation and chronic maxillary sinusitis. There were
no complications during and after the surgery in this series.

We removed the cyst walls completely from the maxillary
sinus in five of ten patients with a radicular cyst. Another five
patients undwernt the partial resection of the cyst walls of the
radicular cyst. However, no recurrence has been noted after 11
to 72 months of follow-up. These results indicate that the par-
tial resection of the cyst wall may be sufficient for the endo-
scopic treatment of the radicular cysts. In patients with a
dentigerous cyst, we completely removed the cyst walls in all
three cases. Because malignant change in the dentigerous walls
cysts have been reported (10,13), the walls of the dentigerous
cysts should be completely removed.

Teeth of the damaged affected radicular cyst should be extract-
ed, as inadequate dental treatment may cause the recurrence
of the cyst (14). Most of the affected teeth have usually been
extracted by the traditional dental procedure. In the present

Figure 2. Endoscopic photograph showing the radicular cyst in the right
maxillary sinus. After the fenestration of the lateral wall of inferior
meatus, the cyst wall was observed in the maxillary sinus (arrows).

Figure 3. Endoscopic photograph showing the radicular cyst in the
right maxillary sinus. At the opening of radicular cyst, a purulent
discharge was noted (arrow).

Figure 4. Endoscopic photograph showing the right maxillary sinus
after the complete resection of the cyst wall of radicular cyst (arrows).
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study, we could preserve the undamaged affected teeth in
seven of ten patients with a radicular cyst. Although the dental
treatment of the affected teeth is important prior to the endo-
scopic procedure, this approach can preserve the affected teeth
in cases of radicular cysts. We also preserved the affected tooth
in one of three patients with a dentigerous cyst, in the con-
diotn that the tooth was expected to grow in the correct posi-
tion.
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a b

Figure 6. Axial (a) and coronal (b) CT scan at 6 months after the surgery. The complete removal of the radicular cyst was confirmed (arrows).
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