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Abbreviations 
CBCT: Cone Beam Computer Tomography; RBH: Residual Bone Height

Introduction
Ever since it was first described by Tatum [1], and modified later by others, maxillary sinus floor 

elevation with grafting material has been proven to be a safe and highly predictable technique. Despite 
its high survival rate achieved with this augmentation technique, complications do occur, such as 
membrane perforation, postoperative sinusitis, cyst formation, wound dehiscence, sequestration, 
and loss of bone graft [2]. As a result of contamination of the maxillary sinus with oral flora [3], 
infectious complication during maxillary sinus-floor elevation procedure was observed in 9 out of 
200 patients (4.5%) [4]. Other studies also demonstrated similar rate of infectious complication, 
which range from 3.5% to 4.3% [5,6]. Sinusitis is considered as a major complication because there 
is risk that the infection could spread throughout the graft and the sinus cavity or the adjacent 
anatomical structures [7].

Dental implant placements and dental extractions could be the iatrogenic causes for the 
occurrence of sinusitis. As the most common complication that occurs during sinus floor elevation 
procedures, perforations of the maxillary sinus membrane may results in direct communication 
between graft materials and sinus cavity, which can lead to infection and iatrogenic sinusitis. In 
addition, protruding and migration of dental implant into the maxillary sinus, blockage of air flow 
due to diminished intra sinus volume, ostium obstruction caused by postoperative swelling of 
the maxillary mucosa, and even the surgical procedures themselves have been reported to be the 
possible causes of sinusitis [8,9].

Odontogenic source is the other cause for cases of maxillary sinusitis, which can happen in 
people with maxillary teeth caries and maxillary dental trauma [10,11]. This case report presents 
an implant failure, persistent sinusitis and extraction of natural tooth that are mainly triggered by 
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Abstract
Background: Maxillary sinusitis has been considered as a major complication during sinus elevation 
surgery. 

Case report: This case report presents an implant failure, persistent sinusitis and extraction of 
natural tooth that are caused by odontogenic infection during. A patient was treated with the 
simultaneous sinus elevation and dental implant placement for rehabilitation of the maxillary 
molar, which is adjacent to a natural tooth with intact root canal filling. Four months later, maxillary 
sinusitis was diagnosed reflected by nasal obstruction and foul-smelling discharge. The mobile 
implant was removed and replaced by a short implant without sinus elevation surgery. However, 
repeated symptoms of sinusitis was observed, which immediately healed after the extraction of 
natural tooth. Then the patient received implant insertion in the region of missing tooth, and no 
further complications were observed.

Conclusion: We proposed that sinus elevation stimulate the colonization of bacteria from the 
adjacent endodontically treated tooth, which lead to sinusitis and extraction of both implant and 
natural tooth.
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sinus elevation and the intact root canal filling of natural tooth itself.

Case Presentation
A 44-year old woman visited the clinic for reconstruction of the 

upper left first molar. Cone Beam Computer Tomography (CBCT) 
examination indicated that the Residual Bone Height (RBH) at the 
missing tooth region was about 5.13 mm, and no abnormalities 
of the sinus cavity was observed (Figure 1). The roots of upper left 
second premolar protrude into sinus cavity. Patients reported that the 
premolar received endodontic treatment that then received a post-
core and porcelain-fused-to-metal crown several years ago.

The minimally-invasive transcrestal sinus augmentation was 
performed using xenogenic graft (Bio-Oss, Geistlich Pharma); the 
vertical distance from sinus membrane to the alveolar crest was about 
12 mm after the sinus elevation. Simultaneously, the implant (Osstem 
Implant Co., Busan, Korea, with 5 mm in diameter and 10 mm in 
length) was inserted with a good primary stability. However, four 
months later, the patient complained pain in the implant region, and 
nasal symptoms including nasal obstruction and discharge. Implant 
mobility was evident by intraoral observations. Thickening of sinus 
mucosa and large periapical radio lucency involving both the apical 
regions of the second premolar and dental implant were observed 
on CBCT images (Figure 2). Maxillary sinusitis was diagnosed by 
otorhinolaryngologist. We removed the mobile implant (Figure 3), 
performed lavages with sterile saline, and prescribed antibiotics. The 
symptom of nasal obstruction and discharge relieved along with the 
healing, with favorable evolution.

Six months later, only occasional nasal obstruction was reported 
by the patient, and no significant abnormalities were observed 
in the sinus based on CBCT examination. Progress appears to be 
satisfactory, so re-implantation treatment phase was initiated. We 
inserted a new implant with 5 mm in diameter and 8.5 mm in length 
(9 mm height of RBH at implant region was observed by CBCT 
measurement) without the surgery of sinus elevation (Figure 4). Then 
the patient was prescribed antibiotics for 3 days.

There was no pain or symptom of inflammation around the 
implant region during the healing process. Implant osseointegration 
was observed through radiographic examination three months 
postoperatively, and then the implant was restored by a full porcelain 
crown. Surprisingly, the patient returned complaining aggravated 
nasal obstruction and foul-smelling nasal discharge in one month. 
Objectively, thickened maxillary membrane and periapical radio 
lucency around the second premolar were observed on CBCT 
images. The patient received antibiotic therapy with amoxicillin and 
clavulanic acid for 1 week, but the symptom of sinusitis didn’t show 
any improvement. We proposed that the sinusitis might be caused 
by the apical infection from the second premolar, which was then 
extracted. As it to be expected, the pain and nasal discharge subsided 
immediately after the tooth extraction.

The patient was clinically evaluated 1 month and 3 months after 
tooth extraction, absence of nasal obstruction and discharge was 
recorded. The post-surgery CBCT at 6 months showed complete 
resolution of maxillary sinusitis and 1mm thickness of sinus 
membrane. Then the implant (Bicon, America, 5 mm in diameter, 
and 8 mm in length) was inserted into the second premolar region 
(Figure 5). No further complications were observed, and the implant 
was exposed and restored as planned in 4 months (Figure 6). The 
patient received a follow-up examination every 3 months, and the 

implant-supported fixed prosthesis has been functioning well for 18 
months.

Discussion and Conclusion
Simultaneous sinus elevation and dental implant placement 

for rehabilitation of the maxillary molar was performed in this 

Figure 1: CBCT indicates 5.13 mm of the Residual Bone Height (RBH) at the 
missing first upper left molar before treatment.

Figure 2: Four months after implant placement surgery, CBCT examination 
showed significantly thickened sinus membrane and periapical radio lucency 
involving both the apical regions of the second premolar and dental implant.

Figure 3: Implant removal was performed four months after placement.
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case. However, maxillary sinusitis was observed and extraction 
of both implant and natural tooth was performed several months 
postoperatively. Although the incidence of sinusitis after sinus 
elevation is low, infection can have deleterious effects on graft and 
implant survival [9,12]. Among the different forms of sinusitis, the 
odontogenic form is very common, because the roots of premolars 

Figure 4: A new implant with 8.5 mm in length was inserted into region where 
the implant was removed without the surgery of sinus elevation.

Figure 5: The implant was inserted 6 months after the extraction of the 
second premolar.

Figure 6: Cross-sectional image of the restoration of the upper left first molar 
and the upper left second premolar 4 months after the surgery.

and molars are close to the sinus cavity [13]. In this case, the root 
tips of the natural teeth (the second premolar) with root canal filling 
protrude into the sinus cavity. It has been reported that approximately 
50% of endodontically treated teeth exhibited histologic signs of 
inflammation without any clinical symptoms [14,15]. And the 
residual bacteria in the asymptomatic endodontic treated tooth have 
the ability to colonize areas of significant tissue damage, which could 
be the situation adjacent to a newly placed implant [16-19].

In this case, to achieve the transcrestal sinus elevation, the 
membrane had to be elevated from the sinus floor mesially and 
distally over the root tips of the adjacent teeth to become tension-free 
and thus to avoid any perforation of the membrane. So we proposed 
that the new environment created by sinus elevation may stimulate 
the colonization of bacteria from the adjacent asymptomatic 
endodontic treated tooth, result in the odontogenic infections 
penetrated into the maxillary sinus. Different from acute sinusitis, 
chronic sinusitis has always a bacterial etiology [13]. Amoxicillin with 
clavulanic acid was prescribed to resolve the symptoms, because it 
has been reported that this treatment reduces the bacterial load and 
the related mucosal inflammation [20]. But the sinusitis symptoms 
didn’t get any improvement by the drug therapy with antibiotics. 
According to previous reports, it is very important to completely 
remove the cause of odontogenic sinusitis for a successful outcome 
[21]. As we expected, the patient reported an obvious improvement 
in nasal obstruction and a decrease in nasal discharge immediately 
after the extraction of the natural tooth. This further confirms that 
this natural tooth might be the odontogenic cause for sinusitis and 
implant failure.

In conclusion, even an asymptomatic endodontically treated 
tooth may be harboring chronic infection, which can spread to 
the apical region of implant through sinus. The elevation of sinus 
membrane involving both of the implant region and adjacent natural 
tooth received root canal treatment should be avoided if the roots of 
the tooth protrude into the sinus cavity. Otherwise, a short implant 
with minimal sinus elevation with a safe distance to the apical region 
of endodontic treated root could be an alternative option.
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