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ABSTRACT
Maxillary sinusitis is a recognized complication following dental procedures, but its occurrence after orthognathic surgery, such 
as Le Fort osteotomies, remains less documented. This case report presents a 58-year-old female who developed unilateral max-
illary sinusitis 23 years post-orthognathic surgery. The patient was asymptomatic, aside from occasional cacosmia, and was inci-
dentally found to have sinus opacification on a computed tomography (CT) scan performed for implant-prosthetic rehabilitation. 
Nasal endoscopy revealed purulence and mucosal edema, prompting endoscopic sinus surgery (ESS). Intraoperatively, purulent 
material and fungal debris were removed from the maxillary sinus, confirming bacterial sinusitis with a concurrent fungal ball. 
S. salivarius and Klebsiella species were identified from the cultures. The patient's condition improved following the removal of 
both the sinus contents and the retained titanium plates and screws. This case underscores the potential for maxillary sinusitis 
to develop long after orthognathic surgery, particularly in the presence of retained dental hardware. It highlights the importance 
of thorough imaging and endoscopic evaluation in patients with a history of dental or facial surgeries presenting with sinonasal 
symptoms. Additionally, it raises questions about the role of retained hardware in the persistence or recurrence of infection and 
the possible association with fungal ball formation. The need for further research to establish guidelines for the management of 
sinusitis in such contexts, particularly regarding the removal of facial hardware, is emphasized.
Taxonomy Classification: Ear, Nose and Throat, Otolaryngology, Surgery

1   |   Introduction

Odontogenic sinusitis (ODS) represents a unique subset of para-
nasal sinus disorders directly stemming from dental pathologies 
or interventions. This condition typically manifests as bacte-
rial maxillary sinusitis that may extend to other sinuses, often 
linked to either infectious processes in adjacent maxillary teeth 

or as a result of iatrogenic injuries during dental procedures 
[1–3]. ODS is implicated in 25%–40% of all chronic maxillary si-
nusitis cases, most often presenting unilaterally. It accounts for 
45%–75% of cases where unilateral maxillary sinus opacification 
is observed on computed tomography (CT) scans. ODS is pre-
dominantly unilateral and most commonly presents in the fifth 
decade of life, affecting males and females equally [3].
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The increasing prevalence of dental implants and complex re-
constructive dental procedures has broadened the spectrum of 
potential etiologies for ODS [4, 5]. Common dental causes in-
clude apical periodontitis, often related to pulpal necrosis, and 
oroantral communications, which may occur post-extraction or 
as a complication of dental surgeries. The often-indolent nature 
of ODS, combined with its potential for acute exacerbations that 
can lead to orbital, intracranial, or osseous complications, un-
derscores the need for heightened awareness and timely diag-
nosis [3, 6, 7].

Microbiologically, ODS is predominantly polymicrobial, reflect-
ing the diverse oral flora typical of the causative dental infec-
tions. Anaerobes such as Prevotella spp. and Peptostreptococcus 
spp. are frequently isolated, along with facultative anaerobes 
like α-hemolytic streptococci [8, 9]. This complex microbiolog-
ical landscape not only challenges treatment strategies but also 
highlights the interconnectedness of oral health and sinus pa-
thology [10, 11].

Sinusitis following maxillary advancement procedures was 
classified among the complications of dental treatment or pa-
thology according to the classification proposed by the Milan 
group [12–14]. However, there are few cases described in the 
literature [4]. Furthermore, the current consensus on the di-
agnosis of ODS [2] does not include this type of complication 
among the etiologies due to the need for more data on this 
condition. Therefore there is an inherent debate on whether 
sinusitis following maxillary osteotomy should be regarded as 
an ODS [15].

We present a case of a patient who developed unilateral maxil-
lary sinusitis with a fungus ball after a prior orthognathic sur-
gery, with microbiological features suggesting possible ODS.

2   |   Case History/Examination

A 58-year-old female was referred to our otolaryngology outpa-
tient service (Santi Paolo e Carlo Hospital, Milan, Italy) inciden-
tal sinus disease was identified on head computed tomography 
(CT) scan performed for implant-prosthetic rehabilitation pur-
poses. Figure  1 is the CT showing left maxillary, frontal, and 
ethmoidal sinus opacification with intramaxillary hyperdensi-
ties within a soft tissue density. The remaining paranasal cav-
ities are well-aerated. Titanium micro-screws were seen in the 
alveolar process and floor of the left maxillary sinus, which 
had been placed during an orthognathic surgery 23 years prior 
which included Le Fort osteotomies. The patient was otherwise 
healthy and did not report any other prior surgery other than the 
aforementioned orthognathic procedure and the removal of the 
plates and screws on the right side.

During the first otolaryngological examination, the patient re-
ported at first to be completely symptom-free and unaware of 
the infectious process. Upon specific questioning, the patient 
admitted to having occasionally experienced cacosmia, without 
any additional sinonasal symptoms (sinus pressure, nasal ob-
struction, rhinorrhea, or postnasal drip) starting 18–24 months 
before our evaluation. Nasal endoscopy revealed left-sided 
middle meatal mucosal edema and purulence draining from 
behind a medialized bulging uncinate process. Routine blood 
examinations, including blood count with differentials and C-
reactive protein, were in the normal range. As the patient was 
unaware of the condition, she had not performed any treat-
ment, either systemic or topic, before our evaluation.

2.1   |   Methods

Given the patient's subjective cacosmia and clinical and radio-
logical findings consistent with left-sided purulent sinusitis 
and possible fungal ball, endoscopic sinonasal surgery (ESS) 
was performed. Additionally, the patient's maxillo-facial 

Summary

•	 This case report highlights the potential for maxillary 
sinusitis development following orthognathic sur-
gery, which may be classified as odontogenic sinusitis 
(ODS).

•	 The findings emphasize the importance of consider-
ing retained dental hardware as a potential nidus for 
infection and the role of endoscopic sinus surgery in 
managing such cases.

FIGURE 1    |    Preoperative plain head CT scan (a, axial view; b, left, coronal view; right, sagittal view). The left maxillary sinus is partially 
obliterated with an iron-like central hyperdense formation suggestive of a fungus ball. Micro-screws and plates are visible in all views.

(a) (b)
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surgeon wished to remove the remaining plates and screws 
as they could be persistent infectious niduses, so an orthopan-
togram was also obtained to facilitate titanium plate localiza-
tion (Figure 2).

During ESS, copious purulence and likely fungal debris were 
removed from the maxillary sinus via a wide maxillary antros-
tomy (see Figure  3). The extracted material was subsequently 
sent for culture and histological analysis. As the patient was lit-
tle symptomatic and the fungus ball was considered the source 
of the disease, the extent of surgery was limited to middle meatal 
antrostomy alone. Next, the maxillo-facial surgeon transorally 
removed the two mini-plates, and the associated screws were 
removed (Figure 4).

The maxillary sinus purulence grew S. salivarius and two 
strains of Klebsiella (K. oxytoca and K. variicola) on culture, and 
the solid debris contained fungal hyphae on final surgical pa-
thology. Together, these results confirmed both bacterial sinus-
itis and a concurrent fungal ball.

3   |   Conclusion and Results

There were no intraoperative or postoperative surgical compli-
cations, and the patient's sinus and oral surgical sites healed 
completely postoperatively.

An endoscopic evaluation was performed 1 month after surgery, 
showing complete healing of the surgery site, with no residual 
purulence or fungus ball. The patient remained asymptomatic 
during the 6-month follow-up.

4   |   Discussion

This case highlights the potential for sinusitis development 
following Le Fort osteotomies, which fulfills the modern 
criteria for ODS based on there being purulent (bacterial) 
maxillary sinusitis adjacent to the site of a prior oral/dental 
procedure with indwelling hardware [2]. Additionally, sinus 
culture revealed at least one organism that is likely of dental 
origin. However, there was also the nuance of the concurrent 
fungal ball, and whether this developed as part of the ODS 
disease process or in relation to the facial hardware is difficult 
to know for certain.

It is open to debate how a likely-dental organism such as S. sali-
varius reached the maxillary sinus. While we cannot rule out an 
occasional (and unfortunate) passage from the dental environ-
ment to the nasal cavities, it seems more likely that the infection 
is somehow related either to the original surgical procedure or 
to the retained hardware. More specifically, on one hand, we 
might hypothesize the presence of an oroantral communication 
at the time of LeFort surgery, which allowed the penetration of 
pathogens inside the maxillary sinus. Conversely, it is possible 
that bacteria submucosally first reached and infected the plates 

FIGURE 2    |    Preoperative orthopantomogram showing a left 
maxillary sinus hyperdense formation and the two plates with 
respective screws.

FIGURE 3    |    Intraoperative view of the left maxillary sinus with a 
well-visible fungus ball.

FIGURE 4    |    Intraoperative view showing the intraoral access for 
plate removal.
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and from there, through bony blood vessels and lymphatic path-
ways, to the maxillary sinus.

Though the identification of a fungus ball is not necessarily as-
sociated with ODS per se [16–18], several studies highlighted the 
presence of retained hardware or metal-based endodontic mate-
rial as a risk factor for the formation of fungus balls [19–21]. 
Such relationships have not been explored prospectively and 
some authors argue that the high concentrations of zinc and cal-
cium found inside paranasal sinus fungus balls might be (also or 
only) due to endogenous factors [22]. Our findings suggest that 
retained dental hardware may serve as a reservoir for diverse 
microbial populations, potentially protected by biofilm forma-
tion, which could lead to persistent or recurrent infections. On 
the contrary, this patient did not present any other potential risk 
factor for developing a fungal disease. She was immunocompe-
tent, wasn't in treatment for any condition (including diabetes 
mellitus), and did not show signs of non-fungus-ball related in-
vasive mycoses including SARS-CoV-2-associated mucormyco-
sis. Given these characteristics, the diagnosis of ODS-associated 
fungus ball seemed the most consistent.

The diagnosis of ODS in the context of retained dental hardware 
requires a high index of suspicion, particularly in patients pre-
senting with atypical or chronic sinonasal symptoms. In this 
case, the discovery of sinus opacification on CT, initially per-
formed for implant-prosthetic rehabilitation, underscores the 
importance of comprehensive imaging in patients with a his-
tory of dental/facial surgeries. The nasal endoscopy findings of 
mucosal edema, purulent discharge, and medialization of the 
uncinate process were crucial in confirming the diagnosis and 
planning the surgical intervention as defined in the recent ODS 
literature [2, 23, 24].

ESS was necessary to clear the infectious sinusitis, and the re-
moval of the titanium mini-plates may have prevented the re-
development of either bacterial or fungal growth. The choice of 
performing middle maxillary antrostomy alone despite the CT 
findings of extra maxillary spread was based on recent research 
showing that limited surgery can be effective in the setting of 
ODS [25]. Future research is needed to determine whether facial 
hardware is always necessary to remove a possible nidus of in-
fection. Many patients live with indwelling midfacial hardware 
following such surgeries without complication, and no study 
to date has explored whether removing such hardware in the 
setting of infectious sinusitis prevents disease recurrence. Until 
such evidence, surgeon judgment is necessary on a case-by-
case basis.

It has to be noted though that the patient had extremely mild to 
no symptoms and did not have any risk factors for a shift toward 
invasive mycosis (including diabetes, immunodepression, and 
long-term immunodepressive medication). Therefore a watchful 
waiting approach could have been considered (as suggested by 
recent consensus) [17] if the patient did not consent to surgery or 
in low-resources settings, where ESS might not be an available 
option.

In summary, this case contributes to prior studies supporting si-
nusitis may follow maxillary advancement procedures, and can 
fall under the umbrella of ODS due to oral surgical complications 

[12, 26]. It also highlights the need for future research in estab-
lishing whether there is a causative connection between in-
dwelling facial hardware, metal-based endodontic material, or 
metal foreign bodies and fungus ball formation [2, 5, 19, 20, 27], 
and whether midfacial hardware removal is necessary in all 
cases of bacterial and fungal maxillary sinusitis.
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