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Abstract 

Background: Oroantral communication (OAC) represents an accidental opening of the maxillary 
sinus during oral surgery in the absence of pre-existing inflammation. Despite being considered a 
rare complication; however, it remains clinically significant due to the risk of chronic sinus pathology. 
Methods: This study was conducted within the “Arsenie Guțan” Department of Oral and 
Maxillofacial Surgery at “Nicolae Testemițanu” State University of Medicine and Pharmacy. We 
evaluated a cohort of 31 patients with OAC treated in an outpatient seĴing at the Municipal Dental 
Center in Chișinău during 2022. Results: The first molar was the most frequently involved tooth 
(45.16%), with molars accounting for 83.88% of cases. Immediate post-extraction diagnosis was 
achieved in 90.32% of patients. Imaging was required in selected cases, with orthopantomography 
(OPG) used in 83.87% and computed tomography (CT) in 9.67% of patients. Conclusions: Early 
diagnosis based on combined clinical and radiographic assessment remains essential for successful 
management of OAC. Prompt intervention reduces the risk of maxillary sinus infection and chronic 
fistula formation. 
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1. Introduction

Oroantral communication (OAC) is defined as an unnatural pathological connection between
the maxillary sinus (MS) and the oral cavity [4]. This condition represents a significant challenge in 
oral and maxillofacial surgery, as its incidence and the severity of the MS floor trauma are influenced 
by a complex interplay of demographic, socioeconomic, and racial factors, as well as the specific 
therapeutic approach and the quality of initial care provided [1]. When the lesion complexity involves 
adjacent anatomical structures, interdisciplinary collaboration between oral and maxillofacial (OMF) 
surgeons and ENT specialists becomes essential [1,10,11,15,16,19,31,37]. A precise understanding of 
this pathology, particularly its relationship with the respiratory system and “border zone” 
pathologies, is crucial for establishing an accurate diagnostic and therapeutic protocol [1]. 

The anatomical proximity of the maxillary posterior teeth roots to the sinus floor is the primary 
predisposing factor for OAC. Typically, these roots are separated from the MS floor by a dense 
cortical bone of varying thickness; however, in certain clinical cases, they are only delimited by the 
thin mucoperiosteum [6,7,9,15–18,31,37,40]. 

V. Topalo (2008) highlighted that the anatomical peculiarities of the posterior maxillary sectors—
characterized by low bone density (D3, D4) and alveolar bone volume reduction due to tooth loss 
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and subsequent sinus pneumatization—pose significant difficulties in maintaining or restoring 
dental arch integrity [33]. 

In terms of local epidemiology and clinical trends, the incidence of these conditions has shown 
a notable evolution in recent years. In 2017, these affections accounted for 5.43% of the total patients 
treated in the OMF Surgery department. Subsequent years recorded 5.54% in 2018, 3.92% in 2019, 
2.58% in 2020, 2.50% in 2021, 1.62% in 2022, 1.66% in 2023, 1.96% in 2024, and 1.19% in 2025. 
Consequently, the incidence of inflammatory processes of the maxillary sinus decreased significantly 
from 5.54% to 1.19% (t=14.64; p<0.001) registering a total reduction of 4.29%. 

The etiology of OAC is predominantly iatrogenic, often resulting from alveolar process trauma 
during dental extractions, endodontic treatments, or surgical maneuvers involving the upper teeth 
[9,15–18,31]. While OAC is considered a relatively rare complication, literature reports varying 
incidence rates ranging from 0.31% to 13%, with the occurrence frequency depending heavily on the 
specific tooth type being removed [25,26]. Despite the wide variety of surgical plastic methods 
available, the management of OAC remains a subject of intense debate among specialists. Recent 
studies indicate that 20% of OAC cases are misdiagnosed, and only 33% achieve successful healing 
after the initial treatment [30]. 

The clinical diagnosis of OAC must be established promptly during the examination of the post-
extraction socket. Pathognomonic signs include the passage of air between the MS and the oral cavity, 
rhinolalia, and unilateral fluid reflux through the nasal cavity. Diagnostic maneuvers such as the 
Valsalva test and careful probing with a buĴoned stylus remain gold standards, though they must 
be performed with caution to prevent sinus infection or further tissue damage [9,12,15,28]. Modern 
imaging, including Computed Tomography (CT) and Cone Beam Computed Tomography (CBCT), 
has become an essential adjuvant tool for identifying OAC and assessing the state of MS soft tissues 
[21,22,27]. 

The aim of this study was to evaluate the clinical and paraclinical diagnostic protocols of 
oroantral communication in an outpatient seĴing and to identify key risk factors associated with its 
occurrence. [1,8,9,15–18]. 

2. Materials and Methods 

2.1. Study Design and SeĴing 

This retrospective study was conducted at the “Arsenie Guțan” Department of Oral and 
Maxillofacial Surgery and Oral Implantology of the “Nicolae Testemițanu” State University of 
Medicine and Pharmacy [1,9,32]. Clinical data were collected from patients treated within the surgical 
department of the Municipal Dental Center in Chișinău during the year 2022 [15,16,23]. Data 
normality was assessed prior to statistical testing to ensure the validity of parametric analyses. 

2.2. Patient Selection and Data Collection 

A total of 31 patients diagnosed with accidental oroantral communication (OAC) were included 
in the study. Data were extracted from the patients’ medical observation charts, focusing on several 
key clinical and demographic parameters [12,24]. 

Demographics and Social Status: Age, sex, environment (urban/rural), and educational level, 
number of children [11,19,34]. 

Clinical Profile: Primary diagnosis, etiology of the communication, the specific causal tooth 
involved, and the presence or absence of foreign bodies within the maxillary sinus [1,38,40,41]. 

Paraclinical Examinations: Analysis of radiographic findings and other diagnostic imaging used 
during the treatment process [2,3,35]. 

To ensure a comprehensive theoretical framework, a systematic review of the literature was 
performed using international medical databases, including PubMed, Medline, and general academic 
search engines, targeting recent scientific advancements in OMF surgery [7,20,25,27]. 
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2.3. Statistical Analysis 

Data processing was performed using Microsoft Excel (Microsoft Office 2010 package). 
Descriptive statistics were calculated, and results were expressed as percentages and mean values ± 
standard deviation. Quantitative results were evaluated and presented in the form of descriptive 
tables and comparative diagrams [8,30]. Statistical significance was determined using the t-Student 
test, ensuring the accuracy of the comparative findings presented in the results section [22,26,29,31]. 

3. Results 

3.1. Analysis of Demographic and Socio-Economic Determinants 

The study involved 31 patients, where a statistically significant prevalence of the female sex was 
recorded, representing 67.75% (±8.98; n=21) of the total sample, compared to 32.25% (±8.98; n=10) for 
males (t=2.80, p<0.01). When analyzing the age distribution, the decade 31–40 years showed the 
highest susceptibility, accounting for 51.6% (n=16) of cases. Interestingly, over 60% of patients with 
OAC were aged between 30 and 60 years, with a calculated mean age of 42.94 years. 

Regarding the residential environment, a significant difference was observed: 87.1% (±5.95) of 
subjects were from the urban sector (Chișinău), while only 12.9% (±5.84) resided in rural areas (t=9.41, 
p<0.001). Socio-economic status, evaluated through education and family structure, showed that 
83.87% of patients had completed formal education, and 71% were parents, suggesting that family 
budget constraints and educational levels are indirect predictors of dental health and the urgency of 
surgical interventions. 

Table 1. Demographic and Socio-Economic Characteristics of the Study Group. 

Characteristic Category Frequency (n) Percentage (%) 
Statistical  

Significance 

Gender* 
Female 21 67.75%±8.98 t=2.80; p<0.01 
Male 10 32.25%±8.98  

Age group 

<20 years 
21-30 years 
31-40 years 
41-50 years 
>51 years 

2 
9 

16 
3 
1 

6.45% 
29.00% 
51.60% 
9.70% 
3.25% 

Mean Age: 42.94 

Residence 
Urban (Chișinău) 27 87.1%±5.95 t=9.41; p<0.001 

Rural 4 12.9%±5.84  

Education 
Higher/Vocational 26 83.87%±7.37 t=6.16 p<0.001 
Secondary/Incompl

ete 
5 16.13%±7.36 

 

Family status 
With children 22 71.0%±8.69 t=3.48; p<0.001 

Without children 9 29.0%±8.69  

3.2. Topography of “Sinus Teeth” and Clinical Manifestations 

All patients presented with chronic periodontitis prior to the OAC incident [9,15]. The first molar 
(M1) was identified as the most frequent causal tooth in 45.16% of cases, followed by the second 
molar (22.58%) and the third molar (16.13%). Collectively, molars accounted for 83.88% of the total 
communications, while premolars represented only 16.12% (t=6.37 p<0.001) (see Figure 1). 
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Figure 1. Distribution of teeth associated with oroantral communication in the study. 

3.3. Diagnostic Protocols and Paraclinical Findings 

According to the Kruchinsky and Filippenko classification [38], the clinical diagnosis of acute 
OAC was established in 90.32% of cases immediately post-extraction. However, in 9.68% (n=3) of 
patients, the communication was complicated by the propulsion of foreign bodies (roots or dental 
fragments) into the maxillary sinus. 

High-performance imaging was mandatory for these cases; Orthopantomography (OPG) was 
the primary tool for 26 patients (83.87%), while Computed Tomography (CT) was utilized for 3 
patients (9.67%) (see Figure 2). Only 6.45% of cases were assessed using traditional periapical 
radiography (t=12.22; p<0.001). 

 

Figure 2. Imaging methods used for the diagnosis of oroantral communication in the study group. 

4. Discussion 

The clinical and socioeconomic dynamics of oroantral communications (OAC) analyzed in this 
study highlight the complex nature of this complication. Our findings provide a deeper 
understanding of why certain patient groups are more vulnerable and how diagnostic protocols must 
adapt to prevent chronicity. 

4.1. Epidemiological Evolution and Demographic Trends 

The significant decrease in the incidence of inflammatory processes of the maxillary sinus 
observed in our data—from 5.54% in 2018 to 1.19% in 2025 (t=14.64; p<0.001)—reflects a positive trend 
in the prevention and management of oral complications within the OMF department. 
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Figure 3. Evolutionary trend of maxillary sinus inflammatory processes incidence at the OMF Surgery 
Department (2017–2025). 

Regarding gender distribution, our study recorded a notable female prevalence (67.75%), 
aligning with reports by Sencu, who suggests that women undergo dental surgical maneuvers more 
frequently [1,15,16]. However, this remains a point of academic debate, as other literature indicates a 
slight male predilection with a ratio of 1:1.52 [27], suggesting that local health-seeking behaviors and 
gender-specific bone density paĴerns may influence these statistics. 

4.2. Socio-Economic Determinants of Dental Morbidity 

A notable finding of this study is the association between socioeconomic factors and the risk of 
oroantral communication (OAC). Our data indicate that 87.1% of patients originated from urban 
areas, which may reflect greater access to specialized dental services compared with rural regions 
[18,31]. 

In addition, our findings suggest a relationship between financial constraints and dental 
morbidity. Previous studies have reported that lower educational levels and economic pressures are 
associated with reduced tooth retention [19]. Although 83.87% of the patients in our cohort had 
completed formal education, the financial demands associated with larger families (71% of patients 
had children) may influence both the timing and quality of dental care. 

Delayed treatment frequently results in the extraction of severely compromised posterior 
maxillary teeth (“sinus teeth”), increasing the risk of accidental perforation of the sinus floor during 
surgical procedures. 

4.3. The “Sinus Tooth” Concept and Anatomical Risk 

The anatomical proximity of the maxillary sinus floor to the posterior maxillary teeth remains 
the primary risk factor for the development of oroantral communication. In our study, the first molar 
was identified as the most frequent causal tooth (45.16%), confirming the hierarchy of “sinus teeth” 
(6, 7, 5, 8, 4, 3) described by Topalo [1]. 

The predominance of molars (83.88%) compared with premolars (16.12%) (t = 6.37; p< 0.001) 
highlights the vulnerability of the posterior maxillary region, where low bone density (D3/D4) and 
sinus pneumatization are most pronounced [34]. These findings are consistent with previous studies 
demonstrating that the roots of maxillary molars and premolars are often separated from the sinus 
floor by a thin bony plate or may even protrude into the sinus cavity, significantly increasing the risk 
of oroantral communication following extraction [42]. 
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In these high-risk anatomical areas, pre-operative imaging—such as orthopantomography 
(OPG) or cone-beam computed tomography (CBCT)—plays a crucial role in assessing the thickness 
of the bone septa separating the oral cavity from the maxillary sinus and in reducing the risk of 
accidental oroantral communication [9]. In addition, recent studies highlight the value of computed 
tomography, which provides a more detailed evaluation of sinus floor integrity, detection of retained 
root fragments, and assessment of associated maxillary sinus pathology [43]. 

4.4. Transition to Chronicity: From OAC to OAF 

The distinction between a primary oroantral communication (OAC) and a secondary oroantral 
fistula (OAF) represents an important clinical consideration supported by our findings. As reported 
by Timofeev (2007), an OAC typically persists as a simple communication for approximately 7–10 
days before epithelialization leads to the formation of a chronic fistulous tract [40]. Other authors, 
including Szabo, suggest that this transition may occur even more rapidly, with epithelial migration 
beginning within 48–72 hours and complete epithelialization occurring by day 7–8 [36]. Recent 
studies further support this rapid progression, emphasizing that early epithelialization significantly 
increases the risk of chronic fistula formation if the communication is not managed promptly [44]. 

In our study, foreign bodies were detected in 9.68% of cases, a finding of particular clinical 
concern. The presence of root fragments or endodontic materials may prevent spontaneous closure 
and often requires immediate surgical intervention to avoid the development of chronic maxillary 
sinusitis. The extensive use of high-performance imaging in our protocol (93.55%) proved essential 
for the early detection of such complications, enabling timely management before the establishment 
of permanent pathological tracts. 

5. Conclusions 

The results of this study highlight the importance of early identification and prompt 
management of oroantral communications (OAC) following dental extractions in the posterior 
maxillary region. Our analysis of current literature suggests that evolving diagnostic methods are 
essential to address the limitations of traditional protocols and to resolve existing clinical challenges. 
The close anatomical relationship between the maxillary sinus and posterior teeth remains the 
principal risk factor, particularly in molar extractions where bone density is reduced and sinus 
pneumatization is common. 

Effective diagnosis relies on a synergy between pre-operative radiographic evaluation and 
careful post-extraction clinical assessment, including meticulous exploration of the socket with a 
buĴoned stylus and a gentle Valsalva maneuver. Early detection allows for immediate surgical 
management, which is vital to prevent maxillary sinus infection and the subsequent development of 
chronic, epithelialized oroantral fistulas. 

Ultimately, the integration of systematic imaging protocols (OPG/CT) and standardized clinical 
examination in outpatient oral surgery will significantly improve patient outcomes and minimize 
long-term complications associated with accidental OAC. 

5.1. Study Limitations 

This study has several limitations. The relatively small sample size and the retrospective design 
may limit the generalizability of the results. Additionally, the data were collected from a single center, 
which may introduce selection bias. Further multicenter studies with larger patient cohorts are 
needed to confirm these findings. 
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Abbreviations 

The following abbreviations are used in this manuscript: 

OAC Oroantral communication 
OAF Oroantral fistula 
MS Maxillary sinus 
OMF 
OPG 
CT 
CBCT 
PA 

Oral and maxillofacial 
Orthopantomography 
Computed tomography 
Cone-beam computed tomography 
Periapical radiography 
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