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The recent increase in dental implant placement and advances in maxillary sinus bone grafting have improved the oral envi-
ronment and greatly benefited patients, but there has also been an increase in dental implant-related maxillary sinusitis. Implant-
related maxillary sinusitis is a form of odontogenic maxillary sinusitis, which usually presents as a chronic form of maxillary 
sinusitis. While acute (4 weeks or less) maxillary sinusitis is treated with removal of the associated implant, decontamination of 
the contaminated bone graft materials, and antibiotics. However, implant-related maxillary sinusitis is most often diagnosed as 
a chronic maxillary sinusitis condition that has been present for more than 12 weeks and should be treated similarly to chronic 
maxillary sinusitis. Treatment for chronic implant-related maxillary sinusitis is accompanied by endoscopic sinus surgery (ESS) 
to open the obstructed maxillary ostium. ESS is usually performed by referral to an ENT specialist and can be a burdensome 
treatment for patients due to the discomfort of surgery and the risk of orbital and cranial complications.

In this case series, we aim to help dentists treating chronic implant-related maxillary sinusitis by reporting the complete cure 
of implant-related maxillary sinusitis without performing ESS by creating an intentional oroantral fistula after removing the caus-
ative implant. We also report important pathologies that should be differentiated from typical implant-related maxillary sinusitis.
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I. Introduction

Odontogenic sources have been reported to con-
tribute to approximately 10% of all cases of maxillary 
sinusitis1). Periodontal disease, periapical pathology, 
unsuccessful endodontic treatment, pulp necrosis, 
impacted maxillary teeth, and iatrogenic factors 
such as tooth extraction, implant surgery, and bone 
grafting in the maxillary sinus can be considered as 
causative factors for odontogenic maxillary sinus-
itis1). The current incidence is now estimated to be 
as high as 30%2). Furthermore, due to advancements 
in sinus augmentation techniques and implantol-
ogy, dental implants is the most common etiology of 
odontogenic sinusitis3).

For acute maxillary sinusitis(lasting less than 4 
weeks) caused by dental implants, only the causative 
implant needs to be removed. However, since max-
illary sinusitis caused by dental implants is mainly 
unilateral and progresses chronically(lasting more 
than 12 weeks), it is necessary to treat not only the 
causative implant factor but also to manage the ob-
structed maxillary ostium4,5). Therefore, the treat-
ment for dental implant-related maxillary sinusitis 
involves removing the dental implant and infected 
bone graft material, and surgically managing the 
maxillary ostiums6). Concomitant endoscopic si-
nus surgery(ESS) to achieve patency of the maxil-
lary ostium is considered necessary for complete 
resolution of the disease, prevention of recurrence, 
and avoidance of complications7). Some studies 
suggest that clinicians should prioritize removing 
the source of dental infection and only consider 

ESS if symptoms persist or if complete blockage of 
the ostium is observed8). However, because dental 
implant-related sinusitis tends to become chronic 
for more than 12 weeks and the maxillary ostium is 
frequently blocked, the treatment typically involves 
ESS. ESS itself is a risky procedure that can lead to 
fatal complications, such as orbital hemorrhage and 
cerebrospinal fluid leakage9). Moreover, it is a dif-
ficult procedure that requires general anesthesia or 
hospitalization6).

This study presents case series of patients with 
chronic maxillary sinusitis caused by dental im-
plants. We aim to propose a novel approach for 
treatment of dental implant-related chronic max-
illary sinusitis in patients with ostium obstruction. 
This approach involves removing the dental infec-
tion and intentionally creating an intentional oro-
antral fistula(OAF) without the need for ESS. Addi-
tionally, this study presents two specific exceptional 
cases that were not resolved using the method men-
tioned above.

II. Case Series

1. Patients & Methods

A total of five patients diagnosed with unilateral 
chronic maxillary sinusitis following dental implant 
surgery were studied(Table.1). All patients experi-
enced symptoms of maxillary sinusitis, such as post-
nasal drip(PND), foul odor or pain in the paranasal 
area for more than 12 weeks following the dental 
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procedure at the time of their initial visit. Further-
more, the Cone-beam CT(CBCT) revealed a general 
haziness and obstruction of the maxillary ostium 
in the maxillary sinus on the side where the dental 
treatment was performed. It was a finding of chron-
ic maxillary sinusitis.

The causative implant or any source of infection 
related to the implant procedure was removed from 
all patients. If an OAF existed in the area where the 
implant was removed, a Penrose drain was placed 
to maintain the fistula. If there was no OAF, an 
intentional OAF was formed through intentional 
perforation. Afterwards, the patient was given oral 
antibiotics(3rd generation Cephalosporin) and ob-
served. The drain was removed after confirming the 
patency of the maxillary ostium, which was indi-
cated by 1) symptoms of saline flowing into the nose 

or throat during drain irrigation, and 2) confirma-
tion of maxillary ostium clearance on CBCT. If ei-
ther of those two criteria was confirmed, the drain 
was removed, and the average removal period was 
2nd or 3rd postoperative week. After the drain was 
removed, if the OAF was small, it disappeared natu-
rally. Otherwise, the OAF closure surgery was per-
formed under local anesthesia, at least 4 weeks after 
the drain removal.

None of the patients treated with the method de-
scribed above required additional endoscopic sinus 
surgery to open the maxillary ostium.

2. Case 1

A 63-year-old woman with hepatitis B under-
went dental implant placement in the #15 and #17 

Table 1. List of patients diagnosed with unilateral chronic maxillary sinusitis after dental implant surgery

Case 1 Case 2 Case 3 Case 4
(Exception case 1)

Case 5
(Exception case 2)

Sex/Age F/63 F/72 M/60 M/63 F/84

Symptoms

Postnasal drip
Facial pain

Facial swelling
Systemic fever

Rhinorrhea

Facial pain
Facial swelling
Systemic fever
Pus discharge

Postnasal drip
Foul odor

Stuffy nose

Foul odor
Facial pain

Facial swelling

Foul odor
Facial pain

Pus discharge

Location Right maxillary 
sinus Left maxillary sinus Right maxillary 

sinus
Right maxillary 

sinus Left maxillary sinus

Dental 
infection 
source

#15, 17 implant
Bone graft

#26 implant
Bone graft

#16, 17 implant
Bone graft

#16 implant
Bone graft

#23 implant
(currently removed)

Type of 
anesthesia Local Local General Local Local -> General

Drainage 
period 3 weeks 2 weeks 2 weeks 2 weeks 3 weeks
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area, along with a sinus bone graft at a local den-
tal clinic. Right after the surgery, she experienced 
PND, facial pain, facial swelling, systemic fever, and 
rhinorrhea. She visited a local Ear-nose-throat(ENT) 
clinic for a CT scan and antibiotic medication, and 
was diagnosed as right maxillary sinusitis. Since the 
symptoms did not subside even after one week of 
antibiotic therapy, she visited Kyungpook National 
University Dental Hospital for further evaluation 
and treatment. According to the CBCT taken on 
the first day of the visit, the imaging revealed severe 
mucosal thickening with ostium obstruction(Fig. 1a). 
The #17 implant was removed using dental forceps, 
and a 6Fr Penrose drain was inserted to intention-
ally create an OAF for drainage(Fig. 1b). In the 3rd 
postoperative week, a follow-up CBCT revealed 

decreased mucosal thickening and clearance of 
the blocked ostium(Fig. 1c). Consequently, the drain 
was removed. Since the oroantral fistula was closed 
spontaneously and symptoms had also improved, 
the patient was scheduled for regular follow-up ap-
pointments without requiring additional medication 
therapy.

3. Case 2

A 72-year-old woman with a history of sinusitis 
surgery(ESS on right maxillary sinus), hypertension, 
diabetes, and angina with a history of stent inser-
tion and dual antiplatelet therapy(Aspirin, Clopido-
grel), underwent implant placement in the #25~26 
area with sinus bone graft at a local dental clinic in 

Fig. 1a. ‌�CBCT taken on the first day of the visit. Right maxillary sinusitis with ostium obstruction can 
be observed.  b. Removed #17 implant.  c. CBCT taken on the 3rd postoperative week (i) The 
Penrose drain was successfully inserted through the right maxillary sinus. (ii) The mucosal thick-
ening has decreased and the ostium blockage was resolved.
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2019. She did not experience any pain or discom-
fort until May 2022, when she started feeling pain 
in the #25~26 area, accompanied by systemic fever, 
swelling, and pus discharge from the gingival sulcus. 
The pain worsened, so she visited Kyungpook Na-
tional University Dental Hospital for further evalu-
ation. According to the CBCT taken on the first day 
of the visit, severe mucosal thickening and com-
plete blockage of the ostium were observed in the 
left maxillary sinus(Fig. 2a). The #26 implant was 
removed using dental forceps, and a 6Fr Penrose 
drain was inserted intentionally to create an OAF 
for drainage(Fig. 2b). Two weeks after the surgery, 
a follow-up CBCT was taken, revealing a significant 
decrease in mucosal thickening and clear ostium 

patency(Fig. 2c) and the Penrose drain was removed. 
On the 6th week after the operation, the remaining 
OAF was closed using a buccal advancement flap 
under local anesthesia and postoperative CBCT was 
taken on that day, revealing a further reduction in 
mucosal thickening(Fig. 2d). According to the CBCT 
taken on the 6th postoperative month, left maxillary 
sinus appeared clean and free of inflammation(Fig. 
2e), and the patient was then referred back to the 
local dental clinic for #26 implant placement.

4. Case 3

A 60-year-old man with no prior medical history 
visited Kyungpook National University Dental Hos-

Fig. 2a. ‌�CBCT taken on the first day of the visit. Left maxillary sinusitis with ostium obstruction can be observed.  
b. (i) OAF was created after removing the #26 implant. (ii) A Penrose drain was inserted to maintain the 
oroantral communication. (iii) Removed #26 implant.  c. CBCT taken on the 2nd postoperative week (i) 
Penrose drain was successfully inserted through the left maxillary sinus.  (ii) The mucosal thickening 
has decreased significantly, and the ostium blockage was resolved.  d. CBCT taken on the 6th post-
operative week. Further reduction in mucosa thickening can be observed.  e. CBCT taken on the 6th 
postoperative month. Left maxillary sinus appeared clean and free of inflammation.
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Fig. 3a. ‌�CBCT taken on the first day of the visit. Severe mucosal pooling, ostium obstruction and oroantral com-
munication through the #16 implant extraction socket were observed.  b. (i) Intraoral photo taken dur-
ing the operation (ii) Removed #17 implant and inflammatory tissue from the right maxillary sinus.  c. 
Postoperative PNS CT taken on the 2nd postoperative day. A Penrose drain was successfully inserted 
through the right maxillary sinus.  d. PNS CT taken on the 6th postoperative week. Further decrease in 
mucosal thickening and ostium patency can be identified.

pital, complaining of PND, stuffy feeling and a foul 
odor on the right side of his nose. He had implanta-
tion surgery for #16, 17 along with sinus augmenta-
tion, at a local dental clinic a month before. Two 
weeks after the implantation, the #16 implant was 
removed due to persistent mobility issue. After the 
implant was removed, symptoms of PND, stuffy nose, 
and a foul odor had begun. Since there was no im-
provement in symptoms even after taking antibiot-
ics for 5 days at the local ENT clinic, he was referred 
to Kyungpook National University Dental Hospital 
for further evaluation and treatment. According to 
the CBCT taken on the first day of visit, there were 

severe mucosal pooling in right maxillary sinus  
and OAF through the #16 extraction socket(Fig. 3a). 
Based on the severity and invasiveness of maxillary 
sinusitis, the removal of the #17 implant, sinus curet-
tage, sinus irrigation and insertion of a 6Fr Penrose 
drain were performed under general anesthesia(Fig. 
3b). A postoperative paranasal sinus(PNS) CT was 
taken on the second day after the surgery, confirm-
ing the successful placement of a drain through the 
right maxillary sinus(Fig. 3c). According to the CBCT 
taken 2 weeks after the surgery, although the ostium 
was still blocked with inflamed mucosa, the muco-
sal thickening had decreased dramatically and the 
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patient showed the sign of ostium patency when ir-
rigating the drain with saline. Therefore, the drain 
was removed. On the 6th postoperative week, a fol-
low-up PNS CT was taken and ostium patency was 
finally observed(Fig. 3d). On the 3rd postoperative 
month, an oroantral fistula in the #16~17 area was 
closed using a buccal advancement flap under local 
anesthesia. The stitches were removed a week after, 
and the mucosa healed favorably.

5. Exception Case 1

A 63-year-old man with a history of angina and 
stent insertion was referred from a local dental clinic 
due to an irregular type of right maxillary sinusitis. 
He had an implantation surgery on #16 area with 
sinus bone graft at a local dental clinic in 2022. Pain, 

swelling and a foul odor began in June 2023. Even 
after undergoing incision and drainage surgery at 
the local dental clinic, the symptoms persisted with-
out any improvement. As a result, he visited Kyung-
pook National University Dental Hospital for further 
evaluation and treatment. According to the CBCT 
taken on the first day of the visit, severe mucosal 
thickening with multiple internal calcifications on 
right maxillary sinus floor and discontinuity of the 
lateral wall of right maxillary sinus was observed(Fig. 
4a). The initial diagnosis for this imaging was chron-
ic maxillary sinusitis caused by the #16 implant and 
infected bone graft materials. The #16 implant was 
removed using dental forceps, and a 6Fr Penrose 
drain was inserted into the extraction socket to in-
tentionally create an OAF. Granulation tissue from 
the right maxillary sinus was collected and sent out 

Fig. 4a ‌�CBCT taken on the first day of the visit. Severe mucosal thickening with multiple internal 
calcifications and discontinuity of the lateral wall was observed in right maxillary sinus.  b. 
Removed #16 implant and granulation tissue from the right maxillary sinus
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for biopsy(Fig. 4b). After a week, there were no sig-
nificant improvements in symptoms, so additional 
antibiotics were prescribed for another week. The 
biopsy result came out as “Malignant lymphoma, 
suspicious for diffuse large B-cell lymphoma.” Sub-
sequently, the drain was removed, and the patient 
was referred to the hemato-oncology department 
for additional assessment and chemotherapy.

6. Exception Case 2

An 84-year-old woman with osteoporosis, hyper-

tention, diabetes, and a history of pacemaker inser-
tion due to AV block visited Kyungpook National 
University Dental Hospital in October, 2023. She had 
an implant on left maxillary canine area removed 
about 6 months ago due to peri-implantitis. In Au-
gust 2023, a foul odor, pus discharge and discomfort 
began in the left maxillary canine and premolar area. 
After a month of systemic antibiotic treatment, her 
symptoms have improved. However, due to invasive 
bone destruction and severe mucosal thickening in 
the left maxillary sinus, she was referred to Kyung-
pook National University Dental Hospital for further 

Fig. 5a. ‌�CBCT taken on the first day of the visit. (i) Severe left maxillary sinusitis with blockage of the ostium 
can be observed.  (ii) Destruction of the sinus floor and sequestrum formation can be identified.  b. 
Granulation tissue from the left maxillary sinus.  c. CBCT taken on the 3rd postoperative week. Hazi-
ness in the left maxillary sinus didn’t improve much and the ostium is still blocked.  d. CBCT taken on 
the 6th postoperative week. Thick mucosal pooling still remained in the left maxillary sinus, along with 
the blocked ostium.  e. (i) Intraoral photo taken during the operation. A surgical opening was created in 
the lateral wall of the left maxillary sinus for surgical curettage of the inflammatory tissue. (ii) Removed 
fungal and inflammatory tissue.  f. CBCT taken 1 month after the general anesthesia surgery. The left 
maxillary sinus had healed favorably, and the ostium patency was achieved.
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evaluation. According to the CBCT taken on the first 
day of the visit, the examination revealed destruc-
tion of the sinus floor, presence of sequestrum, se-
vere mucosal pooling, and blockage of the ostium 
in the left maxillary sinus(Fig. 5a). She was initially 
diagnosed with left maxillary sinusitis with osteo-
myelitis. After 2 weeks of antibiotics medication, a 
sequestrectomy, sinus irrigation, and insertion of a 
6Fr Penrose drain were performed to intentionally 
create an OAF under local anesthesia. Inflamma-
tory tissue from the sinus was collected and sent for 
biopsy(Fig. 5b). The biopsy result later confirmed 
the presence of osteomyelitis, as anticipated. On the 
3rd postoperative week, the patient showed signs 
of ostium patency when irrigated with saline, so 
the drain was removed. However, the CBCT did not 
show any significant improvement in the degree of 
mucosal thickening, and the ostium was still blocked 
with thick mucosa containing scattered radiopaque 
particles, which could indicate the possibility of a 
fungal infection such as aspergillosis(Fig. 5c). CBCT 
taken on the 6th postoperative week revealed that 
the left maxillary sinus was still heavily filled with 
inflamed, thickened mucosa, and the ostium was 
also blocked(Fig. 5d). Due to the delayed healing of 
the sinusitis, a more invasive surgical intervention 
under general anesthesia was performed, including 
sequestrectomy, surgical curettage, sinus irrigation, 
and closure of the OAF using a buccal advancement 
flap(Fig. 5e). The patient visited for a postoperative 
check a week after the operation, and the mucosa 
had healed favorably. The biopsy results confirmed 
the presence of both aspergillosis and osteomyelitis, 

as suspected. According to the postoperative CBCT 
taken one month after the general anesthesia op-
eration, the left maxillary sinus became clean along 
with the clear ostium, and the patient was referred 
back to the local dental clinic for additional pros-
thetic treatment(Fig. 5f).

III. Discussion

Odontogenic maxillary sinusitis is a common 
subtype of sinusitis, and its incidence rate has been 
increasing due to the widespread use of dental im-
plants and sinus augmentation techniques2). A spe-
cific protocol for the management of odontogenic 
maxillary sinusitis has not yet been established, but 
its surgical treatment options can be divided into 
two parts: management of dental infection and si-
nus surgery for patency of the maxillary ostium10). 
Odontogenic maxillary sinusitis usually presents as 
chronic maxillary sinusitis of more than 12 weeks 
duration, usually unilaterally in the maxillary sinus 
with an odontogenic etiology. Therefore, the treat-
ment should also be performed as a form of treat-
ment for chronic maxillary sinusitis. Numerous 
studies have supported dental treatment combined 
with ESS as the most effective approach for achiev-
ing complete resolution preventing recurrences in 
chronic odontogenic maxillary sinusitis3,6,10). Some 
studies have advocated that in cases where there is 
a clear dental infection source, it is logical to tar-
get the infection source first and then perform sinus 
surgery, such as ESS, as the next step in treatment 
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only if symptoms persist7). However, if the osteome-
atal complex is obstructed, odontogenic sinusitis 
does not easily resolve by removal of dental infec-
tion alone, and it can be a predictor of indication 
for ESS7,11).

Dental implant-related maxillary sinusitis is a type 
of odontogenic maxillary sinusitis that presents uni-
laterally and chronically4). Causes of maxillary si-
nusitis following dental implant placement include 
perforation of the Schneiderian membrane during 
surgery and the presence of preexisting maxillary 
sinusitis12). Perforation of the Schneiderian mem-
brane leads to dislodgement of bone graft materials 
and contamination of the exposed implant surface 
inside the maxillary sinus, resulting in maxillary 
sinusitis13). Therefore, the treatment consists of re-
moval of both the contaminated implant and the 
bone graft materials14). In addition, in chronic cases, 
the maxillary ostium may become obstructed, and 
sinus surgery should be performed to open the os-
tium at the same time3).

In this case series, the implant was exposed within 
the maxillary sinus, and despite bone grafting, the 
bone graft material was not clearly radiographically 
visible. The contaminated implant was removed, 
and an OAF was created with the removed por-
tion to relieve pressure within the maxillary sinus 
and allow for drainage of pus and contaminants. In 
all patients, when the OAF was created for the first 
time, there was no evidence of ostium patency or 
fluid running through the nose when irrigated with 
the saline. However, after antibiotics administration 
and dressing, the patients showed signs indicative of 

the ostium patency. Then, CBCT was taken to con-
firm radiologic patency of the ostium, and the drain 
was subsequently removed. Afterwards, the OAF was 
closed spontaneously, or fistula closure surgery was 
performed using a buccal advancement flap under 
local anesthesia.

In the first three cases presented in this study, all 
of the maxillary sinuses exhibited severe mucosal 
thickening and obstructed ostium. Instead of refer-
ring patients to an ENT specialist for ESS, the dental 
infection sources were eliminated, and intentional 
OAFs were created using Penrose drains. In cases 1 
and 2, the dental implants, which were the source 
of infection, were removed through surgical proce-
dures. Penrose drains were then inserted through the 
surgical sites. In both cases, the drains were removed 
since dramatic decrease in mucosal thickening was 
observed, and ostium patency was confirmed three 
weeks and two weeks after the surgery. 

In case 3, however, the patient had already re-
moved one of the dental implants and presented with 
pre-implant site gingival healing with a fully blocked 
ostium. Gingival incision and Penrose drain insertion 
was performed for creation of the intentional OAF. 
On the 2nd postoperative week, despite the contin-
ued obstruction of the ostium, there was a significant 
decrease in mucosal thickening in the right maxillary 
sinus, leading to the removal of the Penrose drain. 
On the 6th postoperative week, cleared ostium pa-
tency was finally observed. In this case, although the 
contaminated implant was removed beforehand, the 
contaminants in the maxillary sinus were not com-
pletely removed, therefore resulting in persistent 
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chronic maxillary sinusitis. This case illustrates that 
chronic implant maxillary sinusitis requires treatment 
of the maxillary sinusitis itself as well as removal of 
the source of contamination.

However, there were two cases in which this 
method did not show significant improvement in 
symptoms because of differences between the initial 
diagnosis and the final diagnosis determined by his-
topathological examination. In the first exception 
case, the patient was initially diagnosed with right 
maxillary sinusitis caused by the #16 implant fixture 
and bone graft materials. However, the final biopsy 
result revealed “Malignant lymphoma, suspicious 
for diffuse large B-cell lymphoma,” and the patient 
was referred to the hemato-oncology department 
for chemotherapy. Since diffuse large B-cell lym-
phoma originating from the maxillary sinus can 
be misdiagnosed as a benign inflammatory condi-
tion, it is important to raise awareness and explore 
other potential causes if the patient does not show 
improvement with antibiotics and standard conser-
vative treatments15). In the second case, the patient 
was initially diagnosed with left maxillary sinusitis 
caused by osteomyelitis. Even after several weeks of 
drainage through the intentionally created oroantral 
fistula and antibiotic therapy, the haziness of the 
maxillary sinus did not seem to decrease. Therefore, 
other etiologies, such as fungal infections like as-
pergillosis, were taken into consideration and final 
biopsy result also confirmed the presence of asper-
gillosis. Since surgical debridement is the primary 
treatment for aspergillosis16), the patient underwent 
a surgical intervention under general anesthesia and 

recovered well.
As shown in these cases, when there are no signs of 

spontaneous ostium patency despite the treatment 
of chronic maxillary sinusitis as described above, or 
when the radiopacity of the maxillary sinus does not 
resolve over a prolonged period of time even if there 
are clinical signs of ostium patency, causes other 
than odontogenic origin should be suspected, such 
as malignancy, hematologic tumor or mycosis.

Although a gold standard for the treatment of 
dental implant-related chronic maxillary sinusitis 
has not been established, a combination of infect-
ed implant removal and ESS is widely used due to 
its effectiveness. However, this treatment method 
requires additional visits to the ENT and possibly 
general anesthesia and hospitalization for ESS. This 
study presents three cases in which patient with se-
vere maxillary sinusitis and a blocked ostium was 
treated without performing ESS. The treatment in-
volved removing the dental infection source and 
creating an intentional oroantral fistula by inserting 
a Penrose drain in the maxillary sinus. This study 
demonstrated that intentional oroantral communi-
cation facilitate the drainage of inflammatory tissue 
and the clearance of ostium obstruction in cases of 
maxillary sinusitis, with the exception of rare condi-
tions such as malignant tumors or fungal infections. 
While this method is not universally applicable and 
has some limitations, it can be considered as one 
of the treatment options for severe odontogenic 
maxillary sinusitis. It can help alleviate the patient’s 
symptoms without the need for additional sinus sur-
gery by an ENT specialist.
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