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Background and Objectives: With the ongoing development of intraoral surgical treatment and invasive dental treatments such as
implants, odontogenic rhinosinusitis (ORS) is on the rise. ORS related to dental implants accounts for 8% to 37% of cases. The purpose
of this study is to define the characteristics of patients with ORS related to dental implants.

Methods: From 2015 to 2019, the medical records of 15 patients who developed maxillary sinus disease after receiving dental implants
were retrospectively analyzed among patients who visited the ear nose and throat and dentistry departments. We reviewed the chief
complaint, assessment, diagnosis, treatment and prognosis of these patients.

Results: Of the 15 patients, all were diagnosed with ORS. One patient with a post-operative cheek cyst, 1 with fungal sinusitis, 1 with an
inverted papilloma, 1 with chronic rhinosinusitis, and 1 with a radicular cyst were diagnosed after surgery. Endoscopic sinus surgery was
performed in 14 patients and 2 patients underwent a combined operation. One patient improved after medical treatment. The follow-up
period was about 8.6 months. No recurrence was found in any of the patients.

Conclusion: If an implant problem is suspected based on history-taking and physical examination, active consultation with dentistry is

needed to diagnose ORS.
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INTRODUCTION

Most sinus diseases occur bilaterally, and it has been re-
ported that 2.5% to 23.1% of cases of unilateral sinusitis occur
[1,2]. The causes of unilateral sinusitis include fungal sinus-
itis, cyst, malignant tumor and odontogenic sinusitis [3]. Re-
cently, as surgical treatment in the oral cavity has been devel-
oped and invasive dental treatment such as implantation has
increased, the incidence of odontogenic sinusitis is on the
rise, and there was a report that odontogenic sinusitis was
found in about 40% of unilateral sinusitis [4-8]. Among odon-
togenic sinusitis, implant surgery-related cases vary from
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about 8% to 37% [8-11]. If odontogenic sinusitis is suspected
due to implants, a collaboration with the dentist to check the
connection to the implants and the need for implant removal
is an important process of the treatment.

The purpose of this study is to report the clinical character-
istics of sinusitis patients who have recently increased after im-
plant surgery, and to investigate the points to be considered
in establishing a diagnosis and treatment policy through col-
laboration with dentistry.

METHODS

From January 2015 to December 2019, medical records of
patients who developed maxillary sinus disease after implant
surgery among patients who were treated in collaboration with
the Department of Otolaryngology and Dentistry at Dong-A
University Hospital were retrospectively analyzed. Based on
the medical records, cases where the posterior relationship
between the implant procedure and symptoms did not match,
and cases where the implant site did not match the position
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of the maxillary sinusitis were excluded, leaving the medical
records of 15 patients to be analyzed. The patient’s outpatient
visit and hospitalization, surgical records and the patient’s age,
sex, medical history, and underlying disease were reviewed,
and the physical examination and computed tomography
(CT) findings were analyzed.

In CT images and panoramic radiology, odontogenic si-
nusitis such as oroantral fistula due to maxillary alveolar bone
defect, sinusitis accompanied by infiltration of artificial root
in the maxillary sinus, and loss of lamina dura and periapical
abscess showing surrounding soft tissue shading were defined
as positive findings (Fig. 1).

If there is a history of suspected sinusitis related to the im-
plant procedure on the interview or positive findings are ob-
served on CT, a consultation with the dentist was requested
to confirm the relationship between the sinusitis and the im-
plant and, if necessary, to provide dental treatment. When
visiting the dentist, the condition of teeth, alveolar bone, and
periodontal was checked through physical examination, and
panoramic radiology was taken.

The diagnosis of odontogenic sinusitis is made for patients
who have positive findings on CT, have symptoms suggestive
of odontogenic sinusitis based on a medical history, or have
the right chronological sequence for implant surgery and si-
nus or odontogenic symptoms, followed by an identified den-

tal lesion through consultation with dentistry.

Patients diagnosed with odontogenic sinusitis were treated
with antibiotics and dental treatment, or endoscopic sinus sur-
gery was performed, and if necessary, surgery was performed
simultaneously with the collaboration with dentistry. All pa-
tients were followed-up for at least three months to check for
recurrence. This study was conducted after being reviewed
and approved by the Institutional Review Board (IRB) of the
Dong-A University Hospital (approval number: DAUHIRB
19-149).

RESULTS

Of the 15 patients, 8 (53%) were male and 7 (47%) were fe-
male, and the mean age was 57 (range; 20-77 years old). By
age, 1 in their 20s (6%), 1 in their 30s (6%), 1 in their 40s (6%),
5 in their 50s (33%), 5 in their 60s (33%), and 2 in their 70s
(13%). Of the 15 patients, 3 patients (20%) were smokers, and 3
patients (20%) had a history of diabetes.

There were 12 patients who had their first visit at the oto-
laryngology department and 3 patients had their first visit at
the dentist. The main symptom complained at the first visit
was facial pain in 7 patients (47%), which was the most fre-
quent, followed by pus from the maxillary fistula on the oral
side in 2 patients (13%), nasal obstruction in 2 patients (13%),

Fig. 1. Two cases of odontogenic rhinosinusitis after dental implants with positive finding in PNS CT and panoramic radiology (A, B). PNS
CT and panoramic radiology showing total opacity of unilateral maxillary sinus with intrusion of a dental implant (white arrow) (C, D). PNS
CT and panoramic radiology showing total opacity of unilateral maxillary sinus with oroantral communicating to tooth root due to a defect
in the maxillary alveolar bone (white arrow). PNS, paranasal sinus; CT, computed tomography.
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Table 1. Treatment of odontogenic rhinosinusitis (n=15)

Treatment

Combine op (n=2) ESS + extraction (n=1)
ESS + cyst enucleation (n=1)
ENT op (n=12)

Only ORS ESS (n=8)
Sinusitis ESS (n=2; diagnosis: CRS, fungal sinusitis)
Tumor ESS (n=2, diagnosis: IP, POCC)

Medication (n=1)  Antibiotics

op, operation; ESS, endoscopic sinus surgery; ENT, ear nose and
throat; ORS, odontogenic rhinosinusitis; CRS, chronic rhinosi-
nusitis; IP, inverted papilloma; POCC, postoperative cheek cyst

rhinorrhea, post-nasal drip, headache, and asymptomatic in
1 patient respectively (6%). On CT, there were 2 cases of bilat-
eral sinus opacity (13%) and 13 cases of unilateral sinus opac-
ity (88%), which makes unilateral sinusitis more common
cases. Eight cases were on the left side (47%) and 9 on the right
side (53%). Seven patients had spread only to the maxillary
sinuses, and 8 patients had spread to other sinuses including
the maxillary sinuses. The CT image showed that there were
8 patients with positive supragingival sinusitis, 6 patients
(40%) had an intrusion of the artificial root in the maxillary
sinus, and 2 patients (13%) had an oroantral fistula.

The main diseases of the diagnosed patients were as fol-
lows: 15 cases of odontogenic rhinosinusitis (ORS), 1 case of
chronic rhinosinusitis with polyps, 1 case of postoperative
check cyst, and 1 case of fungal sinusitis, 1 case of inverted
papilloma, and 1 case of radicular cyst. Five cases other than
odontogenic sinusitis were diagnosed additionally after sur-
gery (Tables 1 and 2).

For the treatment of odontogenic sinusitis, endoscopic si-
nus surgery was performed in 14 out of 15 patients, and 1 pa-
tient improved after antibiotic treatment. Two patients un-
derwent dental surgery along with endoscopic sinus surgery,
and 1 patient underwent implant removal, and 1 patient un-
derwent radical cyst enucleation. Of the 14 patients who un-
derwent endoscopic sinus surgery, 3 had already had their
tooth extracted. The average follow-up period after treatment
was 8.6 months, and no recurrence was observed in all pa-
tients (Tables 1 and 2).

DISCUSSION

It is known that sinusitis is caused by a ventilation disorder
in the sinuses due to an intranasal disease. However, anatomi-
cally close dental diseases may spread to the sinuses, causing
disease which is called odontogenic sinusitis. Among odon-
togenic sinusitis, the number of cases related to implant sur-
gery varies from about 8% to 37% [8-11]. The causes of odon-

togenic sinusitis can be divided into three main categories.
First, there may be a case where a route like an oral maxillary
fistula occurs and the source of infection in the oral cavity
goes retrograde to the sinuses. The second is when the bound-
ary between the oral cavity and the sinuses is weakened due
to an abscess around the root point, impacted teeth, peri-
odontal disease, etc. [12]. Thirdly, there can be an inflamma-
tion around the root canal spreads to the sinuses. Sinusitis that
occurs after implant surgery may be caused by alveolar bone
implants or dental implants prolapsed into the maxillary si-
nus, or osseointegration between the implant and the alveo-
lar bone is not achieved, which leads to continuous oral max-
illary sinus fistula and entrance of bacteria in the oral cavity
into the maxillary sinus [13-15].

As the maxillary bone grows, anatomically, the bottom sur-
face of the maxillary sinus is in contact with the root of the
maxillary tooth with a thin bone in between, and the distance
between the maxillary sinus and the root is very close to about
2.0 mm, but it is consisted of the hard cortical bone, which
makes it not easy for the odontogenic infection to be spread
to the sinuses [12]. However, when damaged during invasive
procedures such as tooth extraction or implant surgery, the
possibility of developing odontogenic sinusitis increases.

The most common cause of odontogenic sinusitis is peri-
odontal disease or abscess, but due to the development of oral
and maxillofacial surgery, iatrogenic sinusitis is increasing in
the process of manipulating various instruments or using ma-
terials used for root canal treatment. As the number of dental
procedures is rapidly increasing, the frequency is on the rise
as well [10].

In otolaryngology, CT imaging of the sinuses is widely used
as a diagnostic tool to differentiate dental causes. Oroantral
fistula due to maxillary alveolar bone defect, sinusitis accom-
panied by infiltration of artificial root in the maxillary sinus,
and loss of lamina dura, and periapical abscess with surround-
ing soft tissue shadows in CT images and panoramic radiol-
ogy can be regarded as findings of odontogenic sinusitis.
There are cases where patients with maxillary sinus disease
that occurred after implantation do not complain of odonto-
genic symptoms. Therefore, it is recommendable to have
them examined at dentist if a patient has a history of implants,
and if the implant site and the direction of maxillary sinusitis
coincide.

The treatment of maxillary sinus disease is basically the
proper treatment of the lesion and prevention of recurrence.
For sinusitis that occurs after implant surgery, drug treatment
including empirical antibiotics, nasal washing, and sinus irri-
gation are performed. If there is no response to these conser-
vative treatments, endoscopic sinus surgery should be per-
formed. In the case of severe peri-implantitis or recurrent
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sinusitis, the implant must be removed during endoscopic si-
nus surgery, but the implant can be preserved when the sinus
function is restored to normal [16]. In most cases, removal of
the lesion is possible with endoscopic sinus surgery, and max-
illary sinus radical surgery is not recommended because of
the high risk of isthmus cyst and complications after surgery.
Since the authors’ hospital is a tertiary care institution, most
of the patients visited the hospital because they did not show
improvement after taking medication at other hospitals. The
limitations of this study are that most of the subjects of this
study were patients who received surgical treatment, and that
the evaluation of patients who would have improved after
drug treatment was lacked.

Moreover, in the cases of odontogenic sinusitis, anaerobic
and gram-negative bacteria are found in the oropharynx in
addition to the usual Streptococcus pneumoniae, Haemophi-
lus influenzae, and Moraxella catarrhalis, which makes it hard
to be treated with antibiotics [17]. Decision on which antibi-
otic to use is based on bacterial test in principle, but due to
practical matters, antibiotics are selected in stages. Usually,
antibiotics are used for less than four weeks [18].

Although surgical removal of the odontogenic infection
source is important to treat odontogenic sinusitis, it is not
necessary to remove the implant in all cases of odontogenic
sinusitis after implantation. It is necessary to decide whether
or not to remove the artificial tooth through cooperation with
the dentist considering various conditions of artificial teeth,
such as the state of the bone graft in the maxillary sinus around
the implant, the degree of exposure of the implant thread, and
the degree of invasion of the implant into the maxillary sinus.
In this study, except for one patient, the lesion was successful-
ly removed only by endoscopic sinus surgery without remov-
ing the implant, and there was no recurrence. The patient who
had the implant removed underwent the procedure because
it was determined that it would be difficult to maintain the
implant due to the situation of the implant and alveolar bone
during dental treatment.

In conclusion, the authors suggest that when a patient with
maxillary sinus disease visits the hospital, collaboration with
the dentist is necessary provided that the location of the max-
illary sinus disease and the implant procedure match, the
manifestation of the maxillary sinus disease and the implant
procedure are in the correct chronological order, and there
are significant findings on CT of the sinus. In some cases, there
are patients who do not complain of odontogenic symptoms.
Therefore, if an implant problem is suspected through physi-
cal examination and interview, it is necessary to diagnose si-
nusitis after implantation through active collaboration. In ad-
dition, the study is thought to be helpful in analyzing the clinical

characteristics of maxillary sinusitis after implant surgery, and

it is necessary to establish a clearer treatment algorithm through
additional research involving a larger number of patients.

Availability of Data and Material

All data generated or analyzed during the study are included in this
published article (and its supplementary information files).

Conlflicts of Interest

The authors have no potential conflicts of interest to disclose.

Author Contributions

Conceptualization: Woo Yong Bae, Sangjun Kim, Eun Soo Lee. Formal
analysis: Sangjun Kim, Chul-Hoon Kim, Ji-Eon Yun. Methodology:
Sangjun Kim, Eun Soo Lee, Ji-Eon Yun. Software: Ji-Eon Yun. Supervision:
Chul-Hoon Kim. Visualization: Chul-Hoon Kim, Ji-Eon Yun. Writing—
original draft: Eun Soo Lee. Writing—review & editing: Eun Soo Lee.

ORCID iDs
Sangjun Kim https://orcid.org/0000-0002-6025-6775
Woo Yong Bae https://orcid.org/0000-0001-5578-0225
Chul Hoon Kim  https://orcid.org/0000-0002-2719-1922
Ji Eon Yun https://orcid.org/0000-0002-4928-7327
Funding Statement

This work was supported by the Dong-A University research fund.

REFERENCES

1) Rudralingam M, Jones K, Woolford TJ. The unilateral opaque maxil-
lary sinus on computed tomography. Br ] Oral Maxillofac Surg 2002;
40(6):504-7.

2) Ahsan F, El-Hakim H, Ah-See KW. Unilateral opacification of para-
nasal sinus CT scans. Otolaryngol Head Neck Surg 2005;133(2):178-
80.

3) Lee]Y. Unilateral paranasal sinus diseases: analysis of the clinical char-
acteristics, diagnosis, pathology, and computed tomography findings.
Acta Otolaryngol 2008;128(6):621-6.

4) Puglisi S, Privitera S, Maiolino L, Serra A, Garotta M, Blandino G, et
al. Bacteriological findings and antimicrobial resistance in odonto-
genic and non-odontogenic chronic maxillary sinusitis. ] Med Micro-
biol 2011;60(9):1353-9.

5) Mehra P, Jeong D. Macxillary sinusitis of odontogenic origin. Curr Al-
lergy Asthma Rep 2009;9(3):238-43.

6) Lopatin AS, Sysolyatin SP, Syslyatin PG, Melnikov MN. Chronic max-
illary sinusitis of dental origin: is external surgical approach manda-
tory? Laryngoscope 2002;112(6):1056-9.

7) Arias-Irimia O, Barona-Dorado C, Santos-Marino JA, Martinez-Ro-
driguez N, Martinez-Gonzalez JM. Meta-analysis of the etiology of
odontogenic maxillary sinusitis. Med Oral Patol Oral Cir Bucal 2010;
15(1):¢70-3.

8) Choi KY, Mo JH, Chung Y]J. Analysis of treatment outcome associat-
ed with pre-operative diagnostic accuracy changes and dental treat-
ment timing in odontogenic sinusitis involving unilateral maxillary
sinus. Korean J Otolaryngol-Head Neck Surg 2019;62(11):624-30.

9) Lee KC, Lee SJ. Clinical features and treatments of odontogenic si-
nusitis. Yonsei Med J 2010;51(6):932-7.

10) Kim JH, Kim SW, Cho JH, Kang JM, Kim BG, Kim JH, et al. Clinical
manifestation of odontogenic sinusitis: as to pathophysiology and
management. Korean J Otolaryngol-Head Neck Surg 2009;52(7):585-
90.

11) Troeltzsch M, Pache C, Troeltzsch M, Kaeppler G, Ehrenfeld M, Otto
S, et al. Etiology and clinical characteristics of symptomatic unilateral




J Rhinol 2022;29(1):13-18

maxillary sinusitis: a review of 174 cases. ] Craniomaxillofac Surg 2015;
43(8):1522-9.

12) Brook I. Sinusitis of odontogenic origin. Otolaryngol Head Neck Surg
2006;135(3):349-55.

13) Manor Y, Mardinger O, Bietlitum I, Nashef A, Nissan J, Chaushu G.
Late signs and symptoms of maxillary sinusitis after sinus augmen-
tation. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010;
110(1):el-4.

14) Abi Najm S, Malis D, El Hage M, Rahban S, Carrel JP, Bernard JP. Po-
tential adverse events of endosseous dental implants penetrating the
macxillary sinus: long-term clinical evaluation. Laryngoscope 2013;

123(12):2958-61.

15) Katranji A, Fotek P, Wang HL. Sinus augmentation complications:
etiology and treatment. Implant Dent 2008;17(3):339-49.

16) Shim WS. Management of dental implant related maxillary sinusitis.
J Clin Otolaryngol Head Neck Surg 2014;25(2):117-23.

17) Saibene AM, Vassena C, Pipolo C, Trimboli M, De Vecchi E, Felisati
G, et al. Odontogenic and rhinogenic chronic sinusitis: a modern mi-
crobiological comparison. Int Forum Allergy Rhinol 2016;6(1):41-5.

18) Hong SN, Kim DW. Medical treatment according to phenotypes of
chronic rhinosinusitis. Allergy Asthma Respir Dis 2015;3(3):167-72.



