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Endoscopic Surgical Treatment
of Chronic Maxillary Sinusitis

of Dental Origin
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Massimo Robiony, MD, FEBOMS,‡ Nicoletta Zerman, MD,§
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Purpose: Chronic maxillary sinusitis of dental origin (CMSDO) is a common disease that requires treatment
of the sinusitis as well as of the odontogenic source. We present our surgical experience performing
contemporary treatment of the odontogenic source and endoscopic sinus surgery (ESS) in patients with
CMSDO.

Patients and Methods: Seventeen patients with CMSDO underwent contemporary treatment of the
odontogenic source and ESS. Five patients presented chronic oroantral fistula (OAF); 5 patients presented
odontogenic cysts occupying the maxillary sinus; 2 patients had inflammatory cysts of the molars; 2 patients
had maxillary sinus infection secondary to peri-implantitis; 3 patients had foreign bodies pushed through the
root canal into the sinus. The first surgical step was the treatment of the odontogenic source. The second step
was ESS with opening and calibration of the maxillary natural ostium.

Results: Foreign bodies were extracted from the sinuses through the endonasal approach. No major
complications after ESS were observed. The average time for ESS was �25 minutes. Good distant results
without symptoms and complete closure of the fistula were obtained in all patients.

Conclusion: When significant sinus disease is found, an endoscopic approach to drainage in all of the
involved sinuses can promote predictably successful closure of OAF. The endoscopic approach to chronic
maxillary sinusitis of dental origin is a reliable method associated with less morbidity and lower incidence of
complications.
© 2007 American Association of Oral and Maxillofacial Surgeons
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223
hronic maxillary sinusitis of dental origin (CMSDO)
s a common disease and accounts for approximately
0% to 12% of maxillary sinusitis cases.1 CMSDO may
e caused by the following: chronic oral antral fistula
OAF), foreign bodies (dental fillings, teeth roots,
arts of broken instruments) pushed through the root
anal or OAF into the sinus, periapical granulomas or
mall inflammatory cysts of the molars and bicuspids,
r large odontogenic cysts occupying total or subtotal
pace of the maxillary sinus.

Management of CMSDO requires treatment of the
inusitis as well as of the odontogenic source.2 De-
pite development of functional endoscopic treat-
ent for chronic rhinosinusitis, external approach

nd extensive exploration of the diseased sinus are
idely used in the treatment of CMSDO.3 These meth-
ds are traumatic and carry a greater risk of postop-
rative complications despite endoscopic sinus sur-
ery (ESS).4 Another important consideration regards
uture bone reconstruction of the maxillary sinus,
onsidering the fact that CMSDO is more often
resent in the elderly population,5 who may require

rosthetic rehabilitation once CMDSO is resolved. If a
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224 ENDOSCOPIC SURGERY FOR MAXILLARY SINUSITIS
lassical Caldwell-Luc, in which the antral lining has
een completely removed, is performed it can be
etrimental to sinus physiology because the mucocili-
ry lining is replaced with nonfunctional mucosa.6

e present our surgical experience performing con-
emporary treatment of the odontogenic source and
SS to open the maxillary natural ostium in patients
ith CMSDO.

atients and Methods

Between January 2002 and December 2004, endo-
copic surgery of the maxillary sinus was performed
n 17 patients diagnosed with CMSDO. Five patients
resented with chronic OAF (Fig 1); 5 patients pre-
ented with odontogenic cysts occupying the maxil-
ary sinus; 2 patients had inflammatory cysts of the

olars; 2 patients had maxillary sinus infection sec-
ndary to peri-implantitis; and 3 patients had foreign
odies pushed through the root canal into the sinus.
Orthopantomography, computed tomography (CT)

cans of paranasal sinuses in axial and coronal plane
Figs 2, 3), and nasal endoscopy (Fig 4) were used for
recise diagnosis of the location and extent of dis-
ase. CT showed total or subtotal mucosal thickness
f the maxillary sinuses involved in all cases. Facial
ain over the maxillary region was present in 10
atients, headache in 6 patients, discharge of pus into
he mouth in 5 patients, and nasal discharge in 12
atients.
All the patients were treated under general anesthe-

ia. The first surgical step was the treatment of the
dontogenic source. In the 5 patients with chronic
AF, the Rehrmann’s buccal advancement flap7 was
erformed to close the OAF (Fig 5). In the presence of
AF, meticulous revision of the alveolar recess was

IGURE 1. Preoperative clinical view of a patient of the sample
resenting with chronic OAF.
osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.

C
M

erformed through the OAF canal. Removal of polyps
nd granulations from the alveolar recess was carried
ut through the fistula. In the 5 patients with odon-
ogenic cysts, 3 had follicular cysts and 2 odontogenic
eratocyst. Removal of the cysts was achieved by
uccal flap and extraction of teeth affected by the

esion. In 3 cases the third molar was extracted, in 2
ases the canine. A bone window in the anterior
nd/or lateral maxillary wall was performed to obtain
better visualization and complete removal of the

IGURE 2. Preoperative CT scan (axial plane) showing complete
bliteration of the right maxillary sinus.

osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.

IGURE 3. CT scan (coronal plane) showing complete obliteration of
he right maxillary sinus and the anterior ethmoid cells.
osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.
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COSTA ET AL 225
yst. The 2 patients with inflammatory cysts of the
olars had contemporary removal of the cysts and

urgical endodontic treatment of the teeth affected by
he lesion. Removal of the implants was performed in
he 2 patients with maxillary sinus infection second-
ry to peri-implantitis. In both cases removal of the
mplants produced an OAF, which was closed with a
uccal advancement flap. In the 3 patients with for-
ign bodies in the sinus, removal of the foreign bodies
as achieved during the endoscopic procedure

hrough the natural ostium of the maxillary sinus.
The second surgical step was ESS with opening and

alibration of the maxillary natural ostium. The tech-
ique of ESS started with decongestion of the nasal
ucosa by packs with a vasoconstrictor. Careful me-

ial traction of the middle turbinate and retrograde
esection of the posteroinferior part of the uncinate
rocess using back-biting forceps was performed. As
sual, multiple small polyps were found in the infun-
ibulum as a result of chronic inflammation. Under
ontrol of a rigid 0°, 4-mm endoscope, the polyps
ere removed and the uncinate cut edges trimmed
ith a microdebrider. The natural maxillary sinus
stium was identified. If a secondary ostium was iden-
ified in the posterior fontanel area, it was connected
o the natural ostium by transection of the posterior
ontanel in a horizontal plane. To prevent postopera-
ive circular stenosis, we always tried to preserve the
nterior half of the ostium edge and to leave it un-

IGURE 4. Preoperative nasal endoscopy showing mucopurulent
ischarge in the middle meatus.
osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.

C
M

ouched. Foreign bodies were removed with a curved
uction tip through the enlarged maxillary ostium
sing a 70°, 4-mm endoscope. Removal of pathologic
ontent and polyps from the posterior, lateral, and
pper parts of the antrum using the microdebrider
ith 40° curved cutting blades can be easily per-

IGURE 5. Intraoperative first surgical step: the Rehrmann’s buccal
dvancement flap.

osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.

IGURE 6. ESS: final visualization of the maxillary natural ostium
xposed and calibrated.
osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.
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226 ENDOSCOPIC SURGERY FOR MAXILLARY SINUSITIS
ormed. Only true polyps have to be removed. Swol-
en mucous membrane, even in the case of CMSDO,
as a strong tendency to heal after restoration of
entilation and drainage of the diseased sinus. Lavage
f the sinus by saline solution was performed and in
he cases with OAF it allowed verification of the
ffective closure of the OAF in the oral cavity. In cases
f concomitant purulent inflammation or polyposis in
he ethmoid, opening of the diseased anterior and, if
ecessary, posterior cells was performed. Final visu-
lization of the mucosa in the maxillary sinus and of
he maxillary natural ostium exposed and calibrated
as achieved (Fig 6).
After surgery, packs were placed in the middle
eatus for 2 days and after removal of the packs all
atients received saline nasal irrigation and topical
teroids over 4 weeks. Follow-up ranged from 6
onths to 2 years after surgery (Figs 7, 8). Patients
ere all closely followed postoperatively with serial

ndoscopic examinations to verify the maintenance
f opening of the maxillary natural ostium and the
bsence of mucosal degeneration around the ostium
Fig 9).

esults

At the time of surgery, dental fillings were found in
patients. All these foreign bodies were extracted

rom the sinuses through the endonasal approach. No
ase of postoperative trigeminal neuralgia occurred.
o major complications such as orbital hematoma,
isual disturbance, and cerebrospinal fluid leak during

IGURE 7. Six months postoperative CT scan (assial plane) showing
omplete aeration of the right maxillary sinus.
osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.

C
M

r after ESS were observed. A minor complication, a
asal synechiae requiring revision under local anes-
hesia, was seen in 1 case (5%). The average time for
SS was 25 � 12 minutes. We considered distant
esults as “good” if the patient was free of symptoms
uch as nasal discharge and facial pain or headache and
f the fistula healed completely. In terms of follow-up
rom 6 months to 2 years, good long-term results were
btained in all patients.

IGURE 8. Six months postoperative CT scan (coronal plane) show-
ng complete aeration of the right maxillary sinus.

osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.

IGURE 9. Postoperative nasal endoscopy 1 year after surgery
howing maintenance of opening of the maxillary natural ostium and
he absence of mucosal degeneration around the ostium.
osta et al. Endoscopic Surgery for Maxillary Sinusitis. J Oral
axillofac Surg 2007.
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iscussion

A general opinion is that CMSDO, especially asso-
iated with OAF, requires an external approach with
xtensive exploration of the diseased sinus and clo-
ure of the OAF itself.3 For this reason, classic Caldwell-
uc surgery with removal of all sinus mucosa is per-
ormed. Disadvantages of this approach have been
iscussed in literature and include higher complica-
ion rates, more blood loss and operation time, and
ore hospitalization of the patients.4,8

An alternative approach could be curettage of the
ntrum through the existing OAF or through the bone
indow created for removal of odontogenic cysts,

nflammatory cysts, or implants. In most cases, how-
ver, the existing OAF or the bone windows should
e sufficiently enlarged to facilitate adequate expo-
ure and moreover curettage does not allow an ap-
roach to the maxillary ostium and the key area of the
steomeatal complex.
Only a few studies have been published concerning

n endoscopic approach to CMSDO.9,10

Lopatin et al9 reported on 70 patients with CMSDO
ho had surgery using the endoscopic technique.
hirty-nine patients presented with OAF. Foreign bod-

es were found in 21 sinuses. Odontogenic cysts were
ound in 10 cases. Good results were obtained in all
ut 4 patients in terms up to 3 years. No complica-
ions occurred. Overall recovery rate after primary
urgery was 94.7%. The endoscopic surgical tech-
ique was similar to that performed in our sample of
atients. They reported extraction of all foreign bod-

es and all odontogenic cysts but 1 through the endo-
asal approach. In our sample we also performed an
ndonasal approach in all the patients and it was
seful for removal of all foreign bodies. It is our
pinion that for patients with odontogenic cysts, es-
ecially with odontogenic keratocyst, removal of the
ysts cannot be achieved without performing a buccal
ap and a bone window in the anterior wall of the
axillary sinus. This is on account of 2 reasons: first

ecause odontogenic cysts often require extraction of
eeth affected by the lesion and this may be per-
ormed only through an oral approach, second be-
ause there is no consensus on adequate treatment
or odontogenic keratocyst in relation to the potential
or recurrence.11 Treatments of keratocyst are gener-
lly classified as conservative or aggressive, but in
oth cases at least complete enucleation of the cyst
as to be achieved during surgery. We do not believe
hat complete enucleation may be assured through
he endonasal approach alone. In our experience, an
ntraoral approach to CMSDO is often necessary to
erform a correct treatment of the odontogenic

ource. The role of ESS in those cases is to restore the
ormal patency of the natural ostium and to facilitate
ore rapid recovery of the sinus clearance.
In 13 patients (76%) from our sample, a blocked
axillary ostium and/or anatomical abnormalities

concha bullosa, deviated uncinate process, large eth-
oidal bulla) were revealed. We think that restoration

f the ostium patency and of the natural sinus clearance
echanism increases faster healing of the CMSDO.

unctional endoscopic sinus surgery and the use of the
iddle meatal antrostomy has been a central compo-
ent, because it is safe, effective, and physiologic.12

omparisons in the human model established long-
erm patency of the middle meatal antrostomy per-
ormed during ESS.13 Inferior meatal antrostomy, as
erformed during Caldwell-Luc operation, seems to
e useless because analysis of ciliary flow patterns in
abbits showed that the nasal antral window did not
ause redirection of the mucociliary clearance pat-
ern,14 and the cilia in the sinus continue to clear
ucus toward the natural ostium, despite surgical

lteration.12

Even when the Caldwell-Luc operation is per-
ormed for CMSDO, it does not seem necessary to
erform antrostomy at the inferior meatus, pro-
ided the patient has a patent osteomeatal complex
nd no anatomic abnormalities.3 In our experience,
SS was not time-consuming (with a mean operat-
ng time of 25 minutes) and did not present any

ajor complications. Only a mucosal synechia,
hich resolved under local anesthesia without

unctional consequences, was observed.
Considering the little additional time and the low

ncidence of complications, in our sample, ESS with
iddle meatal antrostomy, obtaining a more rapid

nd effective recovery of the sinus involved by the
esion, appears to be useful even in patients with
pparent patent osteomeatal complex. The ESS ap-
roach to CMSDO in our experience is a reliable
ethod associated with less morbidity and lower

ncidence of complications than the Caldwell-Luc
echnique.
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