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ORIGINAL CONTRIBUTION

Odontogenic sinusitis among patients surgically treated for 
maxillary sinus disease *

Abstract 
Objective: To report the underlying cause and occurrence of odontogenic disease among patients requiring treatment for chro-

nic maxillary sinusitis in a University Hospital setting in Denmark.

Study design: This is a retrospective study including all patients referred for surgical treatment of chronic maxillary sinusitis in the 

period January 1st, 2000 – December 1st, 2009. All files where reviewed and any concealed odontogenic cause was identified. 

Demographic data and clinical aspects including duration of illness, radiographic data and prior therapies were assessed. A telep-

hone interview was performed as follow-up.

Results: Files from 788 patients treated with surgery for their maxillary sinus disease were evaluated and among 37 patients an 

odontogenic origin of sinus disease was identified. Of these 81.1% participated in the telephone interview with the majority of 

patients reporting symptom improvement after the treatment. There were no major complications. The most common cause 

of odontogenic sinusitis was complication to tooth extraction. Diagnostic delay was common, 32% had experienced symptoms 

more than a year.

Conclusion: According to the conducted survey, 4.7% of patients treated for maxillary sinus disease suffered from an underly-

ing dental disease. In patients with Chronic Rhino Sinusitis (CRS) it is important to gather history of dental disease and prescribe 

evaluation by a maxillofacial surgeon especially in case of recalcitrant disease. 
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Introduction
Patients with CRS suffer from nasal blockage, obstruction, 

congestion with or without facial pain or reduced sense of smell. 

The symptoms are caused by inflammation of the nasal and 

paranasal mucosa often in relation to an acute rhinitis. CRS is de-

fined as present when symptoms have lasted for >12 weeks (1). 

In these cases, anterior rhinoscopy or more detailed endoscopy 

should be performed to identify secretion, edema or polyps. 

Most cases of CRS can be controlled by medical and surgical 

treatment; however some patients develop recalcitrant infecti-

ons. Recalcitrant CRS imposes a huge problem for the afflicted 

patients. Dental disease, foreign body, immunosuppression 

and fungus disease are considered to be some of the important 

causes of recalcitrant CRS (1,2). 

Most patients with CRS have bilateral problems (3) but in some 

Abbreviations: Caldwell-Luc, Radical antrum operation; CRS: Chronic Rhino Sinusitis; CT: Computed tomography; Lothrop-Claoué:  Rhino-Antro-

Stomy; Rhermann Plastic: Mobilization of the buccal flap for primary closure +/- buccal fat; PET: Positron emission tomography scan; Schneiderian 

membrane: Membranous lining of the maxillary sinus cavity 
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cases, the problems are unilateral. Especially in these cases, it 

is important for the physician to acknowledge other causes 

of maxillary sinusitis than nasal disease. A common cause of 

unilateral maxillary sinusitis is odontogenic sinusitis. Studies 

show that up to 12-14% of CRS has an odontogenic ethology (4-6). 

However, recent studies indicate that the actual number may be 

up to 25-40% of patients (5,7-9).

In this study we report the underlying cause and occurrence 

of odontogenic disease among patients, requiring treatment 

for chronic maxillary sinusitis in a University Hospital setting 

in Denmark. Additionally, we estimate the time from debut of 

symptom until the correct diagnosis was made. 

Methods
Study design

The study is a retrospective study, with focus on dental causes 

for sinus surgery, including a telephone interview as follow-up. 

Odense University Hospital has an OMFS (Oral and Maxillofa-

cial surgical) department and an ENT department, which are 

involved in and responsible for the treatment of odontogenic 

sinusitis in an interdisciplinary diagnostic setting. All patients 

who had maxillary sinus surgery performed in the 10-year 

period January 1st, 2000 to December 31st, 2009 were identified 

using surgical ICD 10 codes (DMB20 DNB20 DMW00 KPDM10 

UDM05 DMB00). 

The charts were reviewed according to age, gender, symptoms, 

date of the first consultation at Odense University Hospital, date 

of surgery, type of surgery, postoperative complications and 

treatment results. Most cases were without any sign of odon-

togenic cause. Cases of doubt were discussed between ADK 

and BBP. Patients with chronic maxillary sinusitis of odontoge-

nic origin diagnosed on a clinical and radiological base were 

included. These patients had all been evaluated by either their 

private dentist or the Hospital OMFS. The etiological promoter 

responsible for the onset of this disease was recorded and analy-

zed to establish its frequency. As part of the quality assessment 

at the department, all patients with odontogenic sinusitis were 

contacted by telephone and interviewed regarding long-term 

treatment results and long-term complications. The patients 

were asked following questions. Were you satisfied with the 

surgical treatment? Do you still have any of the same symptoms 

as before surgery? Did you have any early or late complications 

after the surgery? The results of surgery were considered good if 

the patient was free of symptoms such as nasal discharge, nasal 

obstruction, edema and facial pain and if an oroantral fistula had 

healed completely. 

Statistics

The data were statistically analyzed using Statistical Package of 

Microsoft Excel Software.

Ethics

We contacted the patients as a part of a quality assurance pro-

ject. We did not change the treatment. The National Committee 

on Health Research Ethics approved our project in 2010.

Results
In total, 788 patients with CRS had maxillary sinus surgery 

performed during the specified time period. A concomitant 

odontogenic disease was identified in 37 cases (19 men and 18 

female) (Figure 1). The median age of the patients was 47.3 years 

(range 17-71 years) (Figure 1). Prevalence of suspected dental 

cause was 4.7% of all treated patients.  No bilateral cases were 

identified.

In relation to the etiology (Table 1), tooth extraction and root 

canal treatment were the most common treatments suspected 

as responsible for odontogenic sinusitis. Other possible etiolo-

Figure 1. The 37 patients treated for odontogenic sinusitis according to 

age.

Figure 2. The figure shows which tooth was involved in the 37 cases with 

odontogenic maxillary sinusitis.
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as joint venture procedure including ENT and OMFS. The first 

surgical step was to identify the odontogenic source and imple-

ment this in a treatment strategy. A throughout description is 

available in table 3. The surgical sinus treatment included trans-

nasal endoscopic surgery in 22 cases (59.5%), Lothrop-Claoue 

procedure (Rhino-Antro-Stomy) in seven cases (18.9%) and a 

Caldwell-Luc procedure (radical antrum operation) in two cases 

(5.4%). Puncture and irrigation of the maxillary sinus had been 

performed in five cases (13.5%). Sinoscopy and biopsy was used 

in one case. All surgical sinus treatments were performed under 

general anesthesia.

Postoperative medicament treatment

In 14 patients (37.8%) treatment with nasal steroid over a period 

of one to three months after the surgery had been prescribed, 

one patient had received systemic steroid therapy and in 17 

cases (45.9%) postoperative antibiotic treatment had been 

prescribed.

Postoperative complications

There were no recorded major postoperative complications. 

Only minor complications such as bleeding, infection or pain 

were seen in seven cases (18.9%).

Follow up interview 

Thirty patients (81.1%) were interviewed by telephone. The 

median follow-up time between surgery and telephone inter-

view was 52 months (Range, 8-122 months). We were not able 

to get in touch with two patients and four patients would not 

participate, one patient was dead. The results of surgery were 

considered good if the patient was free of symptoms such as 

nasal discharge, nasal obstruction, edema and facial pain and 

gies included: poor dental hygiene, periodontitis and retained 

teeth. Complications to dental treatment were the suspected 

cause of odontogenic sinusitis in 51.3% of the patients in this 

study. A significant higher complication rate was observed 

to treatments in the upper left jaw representing 64.3% of the 

cases of which tooth 26 was involved in 36% of the cases overall 

(Figure 2).

The patients suffered from a variety of symptoms with pain 

being the dominating symptom. 73.0% had pain localized to the 

involved sinus, 56.8 % purulent nasal discharge, 24.3% nasal ob-

struction, 18.9% edema, 8.1% fever and 10.8% other symptoms. 

In 18 of the cases in this study, radiographic examination 

included a combination of ortopan tomography and compu-

ted tomography (CT) (48.6%), nine (24.3%) only had ortopan 

tomography and 8 (21.6%) only had CT. In one case (2.7%) no 

radiological examination was performed and in one case (2.7%) 

results from a positron emission tomography (PET) was used. 

Treatments before the first consultation

Characteristic for the majority of patients in this study (22 pa-

tients = 59.4%) was a slight response to initial medical therapy 

or other treatments with long intervals of remission but recur-

rence of symptoms. 

Before the first consultation at Odense University Hospital,  19 

patients were treated with antibiotic with or without different 

kinds of surgeries (51.4%). In 14 patients, no treatment had 

been initiated. 12 patients (32%) had suffered from symptoms at 

least one year before the first consultation at Odense University 

Hospital (Table 2).

Surgical treatment 

The surgical treatment was in the majority of cases performed 

Table 1. Dental origin of sinusitis in 37 patients.

Cause of odontogenic sinusitis
Number of 

patients

Tooth extraction 10

Root canal treatment 5

Extrusion of endodontic obturation materials into 
sinus

2

Incorrectly positioned dental implants 2

Dental abscesses 5

Retained teeth 3

Poor dental hygiene 3

Oroantral fistula 3

Periodontitis 2

Unknown cause 2

Table 2. Duration of symptoms before the first consultation at Odense 

University Hospital.

Duration of symptoms be-
fore the first consultation

Number of 
patients

Percentage

Less than 10 days 5 13.5%

One month 3 8.1%

Three months 6 16.2%

Six months 5 13.5%

One years 6 16.2%

Two years 2 5.4%

Three years 1 2.7%

Four years 2 5.4%

10 years 1 2.7%

Unknown period 6 16.2%



63

Maxillary sinusitis of odontogenic origin

if an oroantral fistula had healed completely. Out of the thirty 

patients we interviewed, 26 patients (70.3%) responded that 

they were satisfied with the treatment. Two patients (5.4%) had 

the same symptoms as before surgery and they were offered 

a second surgical procedure and two patients (5.4%) had the 

same subjective symptoms as before the treatment, but further 

surgery was not considered helpful. 

Table 3. The odontogenic sources and the treatment.

Causes of odontogenic  maxil-
lary sinusitis

The odontogenic 
source

Dental surgery Sinus surgery

Tooth extraction

1 Tooth extraction 26 None Transnasal endoscopic surgery radix 
relictae removal from sinus

2 Tooth extraction 26 Amotio radix Puncture and irrigation of the maxillary 
sinus

3 Tooth extraction 26 None Transnasal endoscopic surgery

4 Tooth extraction 26 Rehrmann plastic Claoue

5 Tooth extraction 16+26 Rehrmann plastic Claoue

6 Tooth extraction 16 None Transnasal endoscopic surgery radix 
relicta16 from sinus maxillaris  

7 Tooth extraction 27 Oroantral fistula closure ad modum 
Rehrmann

Claoue

8 Tooth extraction Unknown molar Treatment by own dentist Transnasal endoscopic surgery

9 Tooth extraction Unknown molar Spontaneus closure of oroanteral fistula Transnasal endoscopic surgery

10 Tooth extraction 17+18 Rehrmann plastic Claoue

Root canal treatment

1 Root canal treatment   15 Root canal cement residual removal 
Rehrmann plastic

Luc Caldwell

2 Root canal treatment   15 Apisectomi and retrograde filling Transnasal endoscopic surgery

3 Root canal treatment   26 Extraction of displaced root canal filling Transnasal endoscopic surgery

4 Root canal treatment   26 Extraction Rehrmann plastic Claoue

5 Root canal treatment   Unknown molar None Transnasal endoscopic surgery Dental 
wax material removal

Periapical dental abscess    

1 Periapical dental abscess    14 Treatment in primary sector Puncture and irrigation of the maxillary 
sinus

2 Periapical dental abscess    16 Root canal treatment in primary sector Transnasal endoscopic surgery

3 Periapical dental abscess    18 Tooth extraction Puncture and irrigation of the maxillary 
sinus

4 Periapical dental abscess    26+27 Tooth extraction Transnasal endoscopic surgery

5 Periapical dental abscess    27 Tooth extraction Puncture and irrigation of the maxillary 
sinus

Dens retentus

1 Dens retentus 18 Amotio dens retentus. Keratocystis 
removal. Recidiv of keratocystis and 
new surgery

Puncture and irrigation of the maxillary 
sinus

2 Dens retentus 18 Amotio dens retentus Sinuscopy and biopsy (Cystis follicu-
laris)

3 Dens retentus 28 Amotio dens retentus Luc-Caldwell; Sinus cyst removal

Periodontitis

1 Periapical periodontitis 16 Tooth extractionRerhmann plastic Claoue

2 Juvenile periodontitis 26 Tooth extraction Transnasal endoscopic surgery

Oroantral fistula

1 Oroantral fistula (Sequalae after 
orbita fracture in 1982)

26 Rerhmann plastic Transnasal endoscopic surgery

2 Oroantral fistula  (Complication 
to bilateral sinus lift and auto-
log tibia bone transplantation)

26 Rerhmann plastic Transnasal endoscopic surgery

3 Oroantral fistula 27 Rerhmann plastic Transnasal endoscopic surgery

Continued on next page
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Discussion
maxillary sinusitis from OMFS department. 

Diagnostic tools include radiographic examination and inn most 

of the cases in this study, radiographic examination included a 

combination of ortopantomography and CT in order to plan a 

safe surgical procedure. 

A review has suggested that Cone Beam Volumetric Computed 

Tomography (CBCT) is indicated in cases of odontogenic maxil-

lary sinusitis not being responsive to therapy (17). Cone Beam CT 

is a relatively new tool which utilizes approximately 10% of the 

radiation dose of conventional CT, and is able to image bony 

detail exquisitely, although soft tissue detail is reduced (18). Cone 

Beam was not available at our institution in the study period. 

The majority of patients were therefore examined with ortopan-

tomography and/or CT scanning of paranasal sinus.

Complications to dental treatment were the suspected cause of 

odontogenic maxillary sinusitis in 51.3% of the patients in this 

study, while other etiological factors such as periodontitis were 

less frequent. In other studies, odontogenic infections are consi-

dered the most common cause of odontogenic sinusitis (19). 

This difference in occurrence may possible relate to a better oral 

health in Denmark. Improved oral health should imply a decre-

ased risk of dental infection.

However, our study shows a wide range of factors indicating, 

that even in regions with high oral health care odontogenic 

sinusitis should still be considered a risk. Even so, these may 

often be caused by advanced and technically challenging dental 

procedures in all age groups.

One of the common causes of odontogenic sinusitis is the pre-

sence of an oroantral fistula after tooth extraction. An oroantral 

fistula is defined as an osteomucosal communication between 

the oral cavity and either a sinus or the nasal cavity. Treatment 

of these lesions should be performed in close cooperation 

between ENT and dental surgeons (13,20). The treatment of oro-

antral fistula and maxillary sinusitis of odontogenic origin is sur-

gical. The surgeons in this study used a combination of primary 

closure ad modem Rhermann Plastic with or without buccal fat 

and sinus surgery. 

Foreign bodies in the maxillary sinus such as root canal cement, 

Figure 3. A presurgery CT. The coronal image shows the right maxillary 

sinus with an oroantral fistula on the inferior wall of the maxillary sinus.

Causes of odontogenic  maxil-
lary sinusitis

The odontogenic 
source

Dental surgery Sinus surgery

Incorrectly positioned 
implants

1 Incorrectly positioned implants 24 Implant removal Rerhmann plastic Transnasal endoscopic surgery

2 Incorrectly positioned implants 25+26 Implant removal Transnasal endoscopic surgery

Poor dental status

1 Poor dental status 24-26 Tooth extraction; Rerhmann plastic Transnasal endoscopic surgery Sinus 
cyst removal

2 Poor dental status 25+26 Treatment in primary sector Transnasal endoscopic surgery

3 Poor dental status 27+28 Tooth extraction Transnasal endoscopic surgery Drai-
nage

Extrusion of obturation mate-
rials into sinus

1 Extrusion of temporary cement 
into sinus 

15+16 Root canal treatment Transnasal endoscopic surge obtura-
tion material removal

2 Extrusion of dental cast acryl 
into sinus

16 Dental cast acryl material removal Transnasal endoscopic surgery

Unknown cause

1 Unknown cause 16 Amotio dentis Transnasal endoscopic surgery

2 Unknown cause 25+26 Treatment in primary sector Transnasal endoscopic surgery



65

Maxillary sinusitis of odontogenic origin

The percentage of patients requiring surgery for a (unilateral) 

odontogenic maxillary sinusitis disease in Odense University 

Hospital setting (tertiary center) was 4.7% of the total surgical 

population undergoing surgery involving the maxillary sinus 

(788 patients). 

Iatrogenic causes, which include dental extractions, were the 

most common etiologic factors related to the development of 

odontogenic maxillary sinusitis in this study. Complications to 

dental treatment were responsible for a majority (51.3%) of the 

cases of odontogenic sinusitis.

In this study the non-surgical treated population is not re-

viewed, and we cannot conclude from this study alone that 

management of maxillary sinus disease of odontogenic origin 

requires surgical drainage/sinus surgery. 

We can conclude that the management of maxillary sinus 

disease of odontogenic origin in Odense University Hospital set-

ting may require surgical drainage/sinus surgery, and treatment 

to remove the offending dental etiology.
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parts of tooth, and parts of bone were the cause of disease in a 

number of cases. In all these cases removal of the foreign body 

solved the problem for the patient.

Table 3 shows that the treatment of odontogenic sinusitis invol-

ves several different surgical procedures. In this study Claoue 

was the most common surgical sinus treatment of oroantral 

fistula. Transnasal endoscopic surgery was also used in treat-

ment of oroantral fistula. Transnasal endoscopic surgery is a 

safe technique with a lower risk of complications (13). The Claoue 

procedure has now in the majority of cases been replaced by 

endoscopic opening of the maxillary sinus because of less 

traumatic approach and lower rate of complications and better 

preservation of antral lining.

Endoscopic opening of the maxillary sinus has gained popula-

rity against Caldwell Luc procedure in treatment of odontogenic 

maxillary sinusitis, and is the first choice for treating chronic 

sinusitis. In very rare cases Caldwell Luc procedure could be 

considered to access disease of anterior maxillary sinus wall 

No major complications such as orbital hematoma, visual distur-

bance and cerebrospinal fluid leak or trigeminal neuralgia were 

observed during or after the sinus surgery in this study. 

The follow up interview indicated good results of surgical treat-

ment of the odontogenic maxillary sinusitis and no major early 

or long term complications. 

Conclusion
Characteristic for odontogenic maxillary sinusitis is persistence 

of symptoms for a long period, and a rather long diagnostic 

delay before diagnosis was made. Odontogenic origin of infec-

tion must be suspected in sinusitis patients who are resistant 

to standard medical or surgical treatment as well as in those 

who have a history of dental problems or dental or oral surgical 

treatment. 
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