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CONCEPTUAL FRAMEWORK OF THE RESEARCH

Actuality and importance of the studied problem

Prosthetic rehabilitation has become a method of choice in treating patients without teeth
(edentulous patients). Following tooth extraction, there is a progressive atrophy of the alveolar
process, and often, specialists face a deficiency in bone support. In the lateral areas of the upper
jaw, besides the atrophy of the alveolar process at the crown, there is also pneumatization of the
maxillary sinus with resorption of the alveolar crest at the apical part. The most commonly used
method for bone augmentation in the lateral areas of the upper jaw is the sinus lift (SL)
procedure, which has proven its high efficiency and predictability over time. However, one of the
primary conditions for performing SL is that the maxillary sinus (SM) must be intact. At the
same time, there needs to be more data in the specialized literature regarding the criteria and
boundaries for assessing the functional state of the maxillary sinus.

It is well-established that the primary reason for postoperative complications of SL is the
pathological state of the maxillary sinus before the operation [6, 7]. Sinus mucosal thickening is
found in 23.7%-28.2% of patients, mucosal cysts in 8.9%-19.4%, and acute sinusitis in 3.6%-
6.5% of patients seeking implant-prosthetic rehabilitation [8, 9]. Beaumont (2005) reported that
40% of patients seeking SL have pathology of the maxillary sinus [5]. Analyzing the functional
state of the maxillary sinus, the thickness of the Schneiderian mucosa, and the permeability of
the natural ostium play a vital role in determining the indications and contraindications for SL.

The issues and questions highlighted above, as well as many others encountered in our
routine practice and by other specialists in the field, have motivated us to initiate this study.

The purpose of the Study

To evaluate the optimal treatment methods for maxillary sinus conditions in pre-implant
preparation and to develop recommendations for the insertion of endosseous dental implants
involving the operated maxillary sinus.

Research Objectives

Develop a methodology for clinical and paraclinical examination of patients indicated for
the sinus lift procedure.

Study the advantages and disadvantages of existing surgical techniques for pre-implant
preparation in patients with maxillary sinus conditions.

Evaluate the role of the osteomeatal complex in surgical treatment planning.

Assess the role of anatomical deviations of the endonasal structures in the treatment of
sinusitis and the planning of the sinus lift.

Develop a method to clean the maxillary sinus in combination with a sinus lift in a single
surgical stage through an intraoral approach.

Scientific research methodology

A controlled clinical study was conducted with randomized patient selection, comprising a
total of 128 participants. The research subjects were divided into two groups. The study group
included 65 patients undergoing sinus lifting with the presence of maxillary sinus pathology,
where functional endoscopic sinus surgery clearance was performed, followed by implant-
prosthetic rehabilitation. The control group consisted of 63 patients who underwent surgical
treatment following modified Caldwell-Luc procedure, with subsequent implant-prosthetic
rehabilitation.

e Participations with posters at scietifical forums:
v national level

27. Mighic, A, Sirbu, D, Tiple, T. Micoza sinusului maxilar. Prezentare de poster la
Conferinta anuald dedicatd aniversarii a 70 de ani a universitatii. Chisindu, octombrie 2015.

28. Mighic, A., Sirbu, D., Tiple, T. Tratamentul complicatiilor cauzate de propulsareca
materialului endodontic in sinusul maxilar. Zilele universitdtii de stat de medicina si farmacie
nicolae testemitanu. Chisinau, Republica Moldova, 18-21 octombrie, 2016.

29. Mighic, A., Tiple, T., Strisca, S. Effectiveness of causativ tooth extraction in maxillary
sinusitis of dental origin. Congresul “International Medical Congress for Students and Young
doctors”, 7-th edition, Chisinau, Republica Moldova, 2018.
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30. Sirbu, D., Topalo, V., Chele, N., Mighic, A., Ghetiu, A. Metoda de abord miniinvaziv in
sinuslifting lateral. Certificat de inovator nr. 5487; 04.12.2015.

31. Sirbu, D., Topalo, V., Chele, N., Mighic, A., Ghetiu, A. Metoda de utilizare a materialului
aloplastic Kolapol KP-3LM pentru menajarea membranei Schneider in sinuslifting lateral cu
implantare simultana. Certificat de inovator nr. 5488; 04.12.2015.

32. Sirbu, D., Strisca, S., Caldarari, S., Mighic, A., Ghetiu, A. Metodd de pozitionare si
ghidare a axului de inserare a implantelor in protocolul Bredent Sky Fast and Fixed. Certificat de
inovator nr. 5606; 21.08.2017.

33. Sirbu, D., Strisca, S., Caldarari, S., Mighic, A., Ghetiu, A. Accesul chirurgical menajant
in protocolul Bredent Sky Fast and Fixed cu utilizarea sabloanelor chirurgicale. Certificat de
inovator nr. 5604; 15.05.2017.

34. Mighic, A., Sirbu, D., Mostovei, A. Metoda de tratament a sinuzitei fungice in
combinatie cu sinuslifting lateral prin acces endooral. Certificat de innovator nr. 5994; 22.02.23.
Mighic, A., Sirbu, D., Mostovei, A. Metoda de acces osteoplastic catre sinus maxilar prin acces
endooral. Certificat de innovator nr. 5995; 22.02.23
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The study groups were compared based on the following outcome criteria:
e Lund-Kennedy scale assessment;
e OMU (osteomiatal unit) status assessment;
e Sinus mucosa thickness assessment;
e Persistence of postoperative pain (days);
e Duration of the surgical intervention (minutes);
e Healing duration (months);
e Presence/absence of anterior maxillary sinus wall defect.

Approval for the thesis topic was obtained during the Scientific Council meeting of the
"Nicolae Testemitanu" State University of Medicine and Pharmacy (USMF), number 6, dated
November 1, 2016. Positive feedback from the Research Ethics Committee for the study was
obtained during the session on June 17, 2016.

Scientific Novelty and Originality

A step-by-step methodology for diagnostic rhinoscopy of sinus lifting candidates was
developed.

A step-by-step algorithm for CBCT examination of sinus lifting candidates was created.

It was demonstrated for the first time that OMU blockage in maxillary sinusitis is usually
secondary and occurs due to increased swelling of the sinus membrane.

It was proven that anatomical deviations of endonasal structures are important factors but
not determinants in the pathogenesis of sinusitis.

The first endooral osteoplastic access to the maxillary sinus was developed.

A novel method for treating fungal sinusitis in combination with sinus lifting through
endooral access was proposed.

Guidelines for the treatment of sinus lifting candidates with maxillary sinus conditions
were developed.

Implementation of Scientific Results

The study results are applied in clinical practice and in the teaching process at the
Department of Oro-Maxillofacial Surgery and Oral Implantology "A. Gutan" of USMF "Nicolae
Testemitanu". Implementation details are provided in the Annex.

Approval of Scientific Results: The results were presented in 27 active participations at
national and international scientific forums, including various conferences and congresses.

Thesis Publications: The main thesis materials were published in 2 articles with Impact
Factor, 4 articles in category B journals, 3 articles in category C journals, 3 abstracts in
international scientific conference proceedings, 1 single-author publication, and 2 innovation
certificates.

Thesis Volume and Structure: The thesis text consists of 136 pages of processed
computer-based content, including a list of abbreviations, introduction, 4 chapters, general
conclusions, practical recommendations, bibliography with 219 sources, and 2 annexes. The
illustrative material includes 16 tables, 50 figures, and 2 formulas.

Keywords: endoscopic sinus surgery, sinusotomy, sinus lifting, osteomeatal unit, sinus
membrane, fungal sinusitis, odontogenic sinusitis, mucosal cyst, mucocele, computed
tomography.



THESIS CONTENT
1. ASPECTS OF PHYSIOLOGY AND PATHOLOGY OF THE MAXILLARY SINUS
IN THE CONTEXT OF IMPLANT-PROSTHETIC REHABILITATION

Spread of the inflammatory process from maxillary molars, premolars, and occasionally
canines to the maxillary sinus can be explained by their close anatomical relationship. A
significant part of maxillary sinus (MS) pathology is correlated with periapical conditions and
endodontic treatment maneuvers of the upper dental arch, causing trauma to the lower wall of the
maxillary sinus both during and after various surgical manipulations performed on teeth with a
sinus relationship [31-33].

The management of maxillary sinusitis of odontogenic origin (MSO) has two primary
goals: first, to handle the inflammation and infection in the sinus and second, to address the
cause of the infection in the maxillary sinus (be it extraction, apical resection, or cystectomy, as
needed). If either of these objectives is unmet, a vicious cycle ensues, and the clinical picture of
the disease remains unresolved [96].

Traditionally, MSO is treated through the radical Caldwell-Luc antrostomy. Even though
the radical Caldwell-Luc procedure was proposed two centuries ago, many authors still consider
this approach to be the only solution for treating MSO [7-9].

However, there are very few studies that elucidate the endoscopic approach in the
treatment of MSO. This issue was first reported by Lopatin A. and Sysolyatin P. in 2002 in the
article titled "Chronic sinusitis of odontogenic origin. Is external access necessary?". The authors
reported a success rate of 94.7% over a 3-year follow-up period and concluded that external
access is not required for treating MSO [10]. The high success rate of the endoscopic approach in
treating maxillary sinusitis of odontogenic origin has been confirmed by several authors.

After undergoing sinus lift surgery, all patients temporarily experience sinusitis. This is a
natural response to the trauma from the surgery. For those without any unusual structures inside
their nose, this issue clears up quickly. This innate ability of the maxillary sinus mucosa to
restore its normal homeostasis after lifting the sinus floor is termed "sinusal compliance". When
preoperative conditions are favourable, high compliance and a reduced risk of postoperative
complications are noted.

For patients with anatomical or functional deviations (low compliance), transitional
sinusitis following sinus lift surgery can become irreversible, leading to acute purulent sinusitis
or chronicity. Low compliance requires the surgeon to have extensive knowledge of maxillary
sinus pathology and indicates a high risk of complications if an inappropriate treatment approach
is chosen.

In all patients undergoing sinus lift surgery, transient sinusitis develops, which is the
body's physiological protective response to trauma.

In patients without any anatomical deviations in the internal nasal structures, the condition
mentioned above typically resolves on its own in a short period. This innate ability of the
maxillary sinus mucosa to restore its average balance after elevation of the sinus floor is referred
to as "sinusal compliance." When preoperative conditions are favourable, there is high
compliance and a decreased risk of postoperative complications.

For patients with anatomical or functional deviations (low compliance), the transient
sinusitis following a sinus lift surgery might become irreversible, leading to purulent acute
sinusitis or chronicization of the condition. Low compliance demands extensive knowledge in
maxillary sinus pathology from the surgeon and indicates a high risk of complications if the
wrong treatment strategy is chosen.

LIST OF PUBLICATIONS AND PARTICIPATIONS IN SCIENTIFIC FORUMS

at which the results of the researches for the doctoral thesis in Medical Sciences with the topic
,»,Maxillary sinus pathology treatment in implant-prosthetic rehabilitation”, performed at
Stomatology department, Nicolae Testemitanu State University of Medicine and Pharmacy, were
presented:

Publications in scientific journals:
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A group of authors [132] have studied the local factors leading to sinus lift failure and
have outlined what they term "otolaryngological contraindications to sinus lifting." They are
divided into two categories:

1. Trreversible ENT (ear, nose, and throat) contraindications.

2. Reversible ENT contraindications

The significant importance of rhinological contraindications when preparing candidates
for sinus lifting has been extensively emphasized in the literature [12]. According to Pignataro's
study [11], sinusitis was diagnosed in 27% of patients who sought sinus lifting. In other words,
every third candidate for sinus lifting has contraindications to the procedure.

In the currently available literature, there needs to be a unanimous opinion regarding the
indications and relative or absolute contraindications for sinus lifting. In cases where there is
pathology of the maxillary sinus or deviations in the ostiomeatal complex structures, there is no
established protocol for managing the given pathology that, beyond treating the underlying
condition, sets the best conditions for the subsequent elevation of the sinus floor. Likewise, the
terms and nuances of performing sinus lifting following various methods of clearing the
maxillary sinus must be adequately detailed in specialist literature.

2. MATERIAL AND RESEARCH METHODS
2.1. Study Design
The sample size is determined by applying the following formula:

1 X2(Za+z/,)2 . P(1-P)
R (B, - R

Where:
Po = Failure rate in patients treated with the classical method is 49% (P0=0.49).
P1 = Failure rate in patients treated with the functional endoscopic method is 23% (P1=0.23).
P=(P0+P1)/2=0.36
Zo. — tabulated value. When the "o" — significance level is 5%, then Zo = 1.96
Zp — tabulated value. When "B" — statistical power of the comparison is 80.0%, then Zf = 0.84
f = The proportion of subjects expected to drop out of the study for various reasons q = 1/(1-f), £=10.0%
(0.1).

This formula was chosen because the outcome parameters are binary categorical, and there are
two patient groups.
By entering the data into the formula, we found:

1 21.96770.8477 0.36x0.64 .
100.17] [0.49010.23(°

Thus, for the research, two groups will be created: Research Group L1, which will include no
fewer than 59 patients who will undergo the functional endoscopic treatment, and Control Group LO,
which will include no fewer than 56 patients who will undergo the classical treatment.

Initially, 200 patients were included in the study. Using randomization methods, they were
divided into two equal groups. 128 adult patients aged 18-71 attended follow-up visits and subsequent
implant-prosthetic rehabilitation and constituted the final study sample. The remaining 72 patients did not
consistently attend postoperative follow-ups for various reasons and were excluded from the study. Group
I, comprising 65 patients, underwent surgical treatment using the principles of functional endoscopic
surgery, and Group II, the control group of 63 individuals, underwent surgical treatment following the
Caldwell-Luc method (Figure 2.1).
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Inclusion Criteria:

e Age over 18 years.

e Signing of the informed consent form.

e Patients missing teeth in the upper lateral jaw section with the presence of pathology in the
maxillary sinus require implant-prosthetic rehabilitation involving the maxillary sinus.

Exclusion Criteria:

e Patients were excluded from the study if they had:

e Allergic sinusitis.

e Nasal polyps.

e Invasive fungal sinusitis.

e Conditions of the lower respiratory tract, including chronic bronchitis and diffuse bronchiolitis.

e Nasal tumors.

e Immunodeficiencies (AIDS, drug-induced immunosuppression).

e Hemophilia.

e Decompensated endocrine diseases.

e Pregnancy.

e Treatment with bisphosphonates (in the last six months).

e Anatomical structural disorders of the nose and/or paranasal sinuses (post-traumatic, post-
surgical, following radiotherapy).

e Chronic rhinosinusitis is irreversible due to congenital impairment of mucociliary clearance
(Young's syndrome, Kartagener's syndrome).

e Aspirin intolerance (triad: nasal polyps, bronchial asthma, aspirin intolerance).

e Systemic granulomatous diseases (Wegener's granulomatosis, sarcoidosis).

o Insufficient preoperative or postoperative examination, as per the study protocol.

e Request to withdraw from the study.

2.2. Investigation Methods

For all patients, the degree of pneumatization of the affected sinus was noted both pre-operatively
and post-operatively for 3-6 months, according to the modified scale by V.J. Lund and D.W. Kennedy
[13]. This scale allows for the quantification of the degree of pneumatization and can provide crucial
information about the structure of the sinus before and after surgical treatment (Fig. 2.1).

0 1 2 3 4

Figure 2.1. Schematic representation of the Lund-Kennedy scale. Original image
Note: 0 - Complete pneumatization, 1 - Mucosal thickening up to Smm, 2 - Mucosal thickening up to 1/3
of the sinus volume, 3 - Mucosal thickening up to 2/3 of the sinus volume, 4 - Absence of sinus
pneumatization.

Method for Assessing the Permeability of the Ostiomeatal Complex
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PRACTICAL RECOMMENDATIONS:

In cases where radiological evaluation (based on CBCT) reveals sinus membrane (SM)
thickening over 5 mm, and surgical management for sinus lifting (SL) is unclear, additional
anterior rhinoscopy is recommended to assess the functional state of the SM and exclude acute
pathology or pathological obstructions.

1. In the absence of clinical signs of acute infection on rhinoscopy, SL can be considered
safe even in the presence of radiological signs of mucosal thickening.

2. If signs of sinusitis are present following a comprehensive examination (clinical, CBCT,
and rhinoscopy), general and local medical treatment is recommended (with removal of
the causal factor in odontogenic sinusitis), and sinus compliance should be dynamically
analyzed with radiological and clinical reassessment after 3 months. For patients with
high compliance, sinusitis signs will regress, and SL can be performed. For patients with
low compliance, reevaluation is necessary to determine the need for surgical treatment of
sinusitis.

3. In the presence of reversible pathologies of the SM, surgical treatment is recommended
through an endooral or endoscopic approach, with reevaluation after 3 months for SL.

4. Considering that the efficacy of endooral treatment, according to study results, is similar
to endoscopic treatment, the surgical technique should be selected based on the design of
the access window for the subsequent SL procedure.

5. Due to technical features, endooral access is easier to perform and does not require
general anesthesia. Access window planning should ensure it does not coincide with the
future SL access window. If anatomical features do not allow for this access, a window
can be created at the same level, but with the removal of a fragment from the lateral sinus
wall and repositioning it at the end of the intervention (innovation No. ). This access will
prevent defect formation and mucoperiosteal ingrowth from the SM membrane.

6. For SM clearance interventions through endooral access, radical cure should be avoided,
with maximal preservation of the SM mucosa.

7. In cases where SM pathology is associated with significant deviations of the Eustachian
tube structures causing its obliteration or dysfunction, SM clearance surgery is
recommended to be performed through endoscopic-assisted endonasal access with plasty
of its elements.

16

To determine whether the ostium of the maxillary sinus was open or obstructed, we
examined CT images. We looked for the presence or absence of a direct drainage pathway for
mucus from the maxillary sinus to the middle nasal meatus (Fig. 2.2). In cases where there was a
direct route without areas of radiopacity in the maxillary sinus in the middle nasal meatus. The
ostium was deemed open (indicated by a green circle). Conversely, when the evacuation route
was not visible on the CT, the ostium was blocked (indicated by a red circle).

Figure 2.2. Assessment of OMUpermeability based on CBCT. Coronal projection. Original
collection
Note: Red circle - Blocked OMU, Green circle - Permeable COM, Green arrow - Drainage
pathway of the maxillary sinus (SM), Red X - Absence of drainage pathway of the maxillary
sinus (SM), Blue dots - Middle meatus, BE - Ethmoidal bulla, PU - Uncinate process.

2.3. Treatment Methods

Study Group I consisted of 65 patients who underwent surgical treatment using the
principles of Functional Endoscopic Sinus Surgery (FESS). This endoscopic surgical approach
was employed for procedures on the paranasal sinuses. It involves using a rigid optical
endoscopic set to visualize and address sinus conditions. The procedure was carried out
according to the appropriate standards and techniques of FESS, aiming at restoring the
permeability of the ostiomeatal complex, removing obstructions, and unblocking the drainage of
the maxillary sinus and other paranasal sinuses.

Control Group II consisted of 63 patients who underwent surgical treatment through an

endoral approach by osteotomy of the lateral wall.

3. RESULTS
The patients admitted to the current research, according to the inclusion criteria, covered
all age groups (Table 1). The youngest participants were 18 years old, while the maximum age
was 71 years. The values were centred around an average age of 44 years with a standard
deviation of 11 years. Half of the patients were between 35 and 52 years old, with the median

age being 44 years.
Minimum 18
Maximum 71
Medium 44
Age Standard deviation 11
25" Percentile 35
Median 44
75" Percentile 52

The research included participants of both genders. In both groups combined, there were
54 men, accounting for 42.2% of the overall sample. The remaining 57.8% were women.
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The distribution by gender across the two groups is shown in Figure 3.1. As can be
observed, the structure of the endoscopically treated group included 43.1% men and 56.9%
women. The group of patients treated through endoral access consisted of 41.3% men and 58.7%
women. Both study groups had a relatively similar gender distribution.

Clustered Bar Percent of Lotul by Genul biologic
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Figure 3.1. Comparative analysis of gender distribution in the study groups. Applied statistical test:
Fisher's exact test

It's evident from the data that both treatment groups had a balanced gender distribution,
with a slightly higher percentage of female participants in both. This balanced distribution is
essential for ensuring the generalizability and validity of the study's findings across both genders.

The primary indicator of treatment success for sinusitis in our study was the modified
Lund-Kennedy Score [14], which was compared between groups at both preoperative and
postoperative stages. In the endoscopic group, patients recorded scores ranging from 0 to 4 on
the Lund-Kennedy Scale (Figure 3.2), while those in the endooral group had scores ranging from
1 to 4 points.

Scala Lund-Kennedy preoperator, points

endoscopic ..
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Figure 3.2. Comparative analysis of the preoperative Lund-Kennedy Score across the study groups
at the preoperative stage

In the preoperative stage, participants treated with endoscopic techniques recorded a
Lund-Kennedy Score of either 0 or 1, with unique cases for each score. Two points were
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Doud Galli et al. reported that inefficient drainage of the maxillary sinus, combined with
the penetration of augmentation biomaterial into the antrum, can cause sinusitis. They
documented 14 cases of chronic sinusitis post-sinus lift procedure [31]. Timmenga et al. studied
the effect of sinus lifting on the development of sinus pathology using endoscopy. Only 2 out of
45 patients (4.5%) developed sinusitis. Postoperative sinusitis occurred in 2 out of 5 patients
with low compliance and none of the remaining 40 patients. The authors concluded that
postoperative complications only occur in patients predisposed to sinusitis. These factors should
be taken into account during surgical planning.

GENERAL CONCLUSIONS

1. Our unique approach, combining CBCT-based radiological examination of sinus
compliance with diagnostic endoscopic rhinoscopy, has proven highly effective. It successfully
diagnosed asymptomatic sinusitis in 35% of patients in the study group and 55.6% in the control
group (p=0.0327). Additionally, this method excels in assessing the health and functionality of
the paranasal sinuses, nasal cavities, and internal nasal structures. It is invaluable for pinpointing
rhinological issues, diagnosing sinusitis, crafting an apt treatment plan, and mitigating the risk of
complications during and after surgery.

2. The endoscopic and intraoral techniques showcased their effectiveness in our study. The
endoscopic method had a 98.5% success rate, while the intraoral method boasted a 100% success
rate. Either can be routinely employed in clinical scenarios. However, the endoscopic approach
stands out as it is less invasive, speeds up the recovery process, and minimizes postoperative
discomfort. Moreover, it offers a higher likelihood of preserving the maxillary sinus's lateral
wall.

3. Our findings highlight the osteomeatal complex's pivotal role in surgical treatment
planning. Restoring its permeability is crucial for the treatment's efficacy, especially when
prepping for sinus lifts. Often, blockages in the osteomeatal complex in maxillary sinusitis cases
are secondary, resulting from increased swelling in the sinus membrane. Both treatment
strategies effectively restore the natural opening's permeability (p< 0.001), bolster the maxillary
sinus's ventilation and expedite the healing trajectory.

4. While deviations in the internal nasal structures are crucial in treating sinusitis and
mapping out implant-prosthetic rehabilitation, they are not the sole determinants. We did not find
a strong correlation between these anatomical variances and sinus health issues (p > 0.005 for
each anomaly). Therefore, correcting these deviations is essential only if they hinder endoscopic
access or affect sinus ventilation and drainage. When planning a sinus lift, these anomalies can
be overlooked as long as the sinus's aeration and drainage remain uncompromised and the
mucosal thickness is within acceptable limits.

5. Our novel technique, combining maxillary sinus cleaning with a one-shot surgical sinus
lift via an intraoral route, has shown remarkable efficiency, boasting a 100% success rate. This
method is on par with the deferred sinus lift post-sinus cleaning (p=0.0001) and the combination
of endoscopic sanitation with a simultaneous surgical sinus lift (p=0.6769). Its effectiveness
suggests it could become a standard practice.
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ensures the physiological and organ-preserving restoration of the COM and can be considered a
significant advantage over endoscopic surgery (Figure 8b).

b)
Figure 8. Postoperative appearance of the COM: a) after FESS, b) after intraoral access.
Original image

Analyzing the gathered data, we evaluated the influence of the Osteomeatal Complex
(COM) on the onset of sinusitis and mucociliary drainage. We also explored the possibility that
the COM could be secondarily obstructed by inflamed mucosa.

FESS (Functional Endoscopic Sinus Surgery) is considered the gold standard in treating
chronic sinusitis, as it facilitates the unblocking of COM permeability [24]. Recent studies have
shown that over 35% of patients with chronic sinusitis do not have a blocked COM on
tomography [25]. Two studies demonstrated a minor improvement in mucociliary clearance after
FESS with expansion of the natural ostium [26,27]. Hafner et al. conducted the saccharin test on
patients before and after FESS, revealing that transport time significantly improved in 17 out of
22 patients [28].

The absence of a noticeable visual difference was also confirmed when comparing pre-and
postoperative values of the COM permeability. It was observed that, in the given group, for all
operated patients, there was no statistically significant difference between the COM permeability
before and after the procedure (p = 0.869). This emphasizes that while COM obstruction is an
essential factor, it is not the primary cause in the pathogenesis of sinusitis. Some authors
recommend using endoscopic methods to treat maxillary sinusitis precisely when the COM is
obstructed [29]. Our study indicated that intraoral access can also be successfully applied in
treating maxillary sinusitis in cases of a blocked COM. In most cases, COM obstruction is
secondary due to the reversible edema of the sinus or nasal mucosa.

COM permeability is a crucial factor when planning a sinus lift (SL) procedure to ensure
efficient drainage of the inflamed maxillary sinus (transitory sinusitis) after raising the sinus
membrane. In pre-implant preparation, evaluating the natural ostium's permeability is decisive
for establishing contraindications for SL. Peleg et al. (2010) conducted a CT scan 8-10 months
post-sinus lift on 24 maxillary sinuses, with simultaneous implant installation, and concluded
that patients with a blocked ostium are more prone to complications and should be informed of
this [30].
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recorded by 13.8% of the patients in this group. Slightly more patients, at 15.4%, scored 3
points. The maximum score, 4 points, was commonly observed among most individuals in the
endoscopic group, with 67.7% receiving this score preoperatively.

The group of patients treated with open endooral access did not include any individuals
with a preoperative Lund-Kennedy Score of 0 points (Figure 3.2). A score of 1 point was
observed in 3.2% of patients. Participants scoring 2 or 3 points on the given scale during the
preoperative phase were nearly the same in number, with 28.6% and 25.4%, respectively. In this
group, the majority also had a predominant relative frequency, with 42.9% scoring the highest.

The distribution of observed values in the study participants changed almost
symmetrically in the postoperative stage (Figure 3.3). In the endoscopic group, recorded scores
ranged from 0 to 4 on the Lund-Kennedy scale, except for a score of 3, whereas in the opposite
group, scores ranged between 0 and 2 points.

Scala Lund-Kennedy postoperator, points
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Figure 3.3. Comparative analysis of the postoperative Lund-Kennedy Score across the study
groups.

The endoscopic group had most patients whose postoperative Lund-Kennedy Score was 0
points (55.4%) (Table 3.3). 16.9% of individuals in this group scored 1 point on this scale. 26.2%
recorded a score of 2 points, and only one patient was noted with a score of 4. The group
operated on using the endooral technique included 57.1% of patients who were postoperatively
evaluated with 0 points on the Lund-Kennedy scale. Patients scoring 1 and 2 points were
observed in 23.8% and 19.0% respectively. Scores of 3 or 4 points were not recorded in this
group.

The subsequent feature observed in the study was the permeability of the osteomeatal
complex (Figure 3.4). This represents another criterion by which the effectiveness of applying
the two preimplantation preparation techniques can be assessed.
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Figure 3.4. Comparative analysis of the preoperative permeability of the ostiomeatal complex in the
study groups

It was observed that in the group of patients where the maxillary sinus was accessed
endoscopically, 73.8% of the subjects had an impermeable ostiomeatal complex at the
preoperative stage. In contrast, 26.2% of patients retained permeability. In the group operated on
through intraoral antrostomy, as opposed to the previous group, there was an increased
prevalence of individuals with a permeable ostiomeatal complex. Only 34.9% of cases in this
group had an obstructed ostiomeatal complex.

The surgical procedure restored the permeability of the ostiomeatal complex in nearly all
cases (Figure 3.5). In the group of patients operated on with endoscopic techniques, only one
individual remained with an impermeable ostiomeatal complex. For the rest of the patients in this
group, the permeability was restored.
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Figure 3.5. Comparative analysis of the postoperative permeability of the ostiomeatal
complex in the study groups

In the group with intraoral antrostomy, all subjects had a permeable ostiomeatal complex
at the postoperative stage.
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4. DISCUSSIONS

In the preoperative period, the majority of patients in Group I had a score of 4 (67.7%),
and similarly, Group II also had the majority of patients scoring 4 (42.9%) according to the
Lund-Kennedy scale. These findings had high statistical significance (p=0.0194). The
distribution of scores observed in the study subjects almost symmetrically shifted at the
postoperative stage. This study demonstrates that the endoscopic functional approach, with the
removal of the dental cause, is not only effective in treating sinusitis of rhinogenic origin but also
odontogenic origin. Many authors have obtained similar results [69, 111]. At the same time, the
endooral approach should not be underestimated. To date, many authors compare the endoscopic
approach with the traditional Caldwell-Luc method, which involves removing the mucosa and
performing an antrostomy in the inferior nasal meatus. Unsurprisingly, results favour the
endoscopic approach, which is much more effective and organ-sparing [20]. Currently, the
classic CL intervention is no longer performed; as the method continues to be refined, it has
come to be used in a minimally invasive aspect. Presently, the Schneiderian mucosa is not
entirely removed. Antrostomy in the inferior nasal meatus is not effective and has become a thing
of the past [20]. By analyzing our results, we conclude that the minimally invasive endooral
approach, without completely removing the sinus mucosa, also achieves good outcomes similar
to the endoscopic method, sometimes being more manageable and more comfortable. Some
authors confirm the equal effectiveness of the minimally invasive endobuccal access compared
to the endoscopic one [23]. In one study, CL was compared with FESS, and it was found that
patients with CL had a reoperation rate of 4.8-7.3%, while those with FESS had 18-27% [23]. In
our study, we had a complication rate of 9.2% in the study group and 4.8% in the control group.
The similar efficacy of the two methods indicates the possibility of choosing the appropriate
treatment method based on the surgeon's experience.

Restoring the permeability of the osteomeatal complex (COM) is a crucial aspect in
treating patients with sinusitis and holds significant importance in the medical context. This area
plays a pivotal role in the proper drainage and ventilation of the sinuses, thereby maintaining an
appropriate airy environment within this cavity.

It was noted that among the patient group who underwent maxillary sinus access via
endoscopy, 73.8% had an impermeable osteomeatal complex during the preoperative stage. In
comparison, Group II comprised only 34.9% of cases where the osteomeatal complex was
obstructed. These findings are statistically highly significant (p= 0.0001). Surgical procedures
successfully restored the osteomeatal complex's permeability in almost all cases. In the group of
patients treated with endoscopic techniques, only one individual still had an impermeable
osteomeatal complex.

Restoring the natural ostium's permeability in these two surgical techniques operates
through different mechanisms. The FESS (Functional Endoscopic Sinus Surgery) technique
restores the COM's permeability by removing anatomical structures, which involves resecting
the uncinate process, widening the natural ostium posteriorly, and occasionally opening the
ethmoidal bulla, Haller's cells, and partial resection of the middle turbinate, creating a stable
antrostomy in the middle meatus (Figure 8a). However, this antrostomy is not physiological; it is
surgically created, sacrificing essential anatomical structures.

The natural ostium's permeability in the group with intraoral access is re-established as
self-regulating without additional interventions at the COM level. This is due to the removal of
the causal factor and the subsequent reduction of sinus mucosa edema. The intraoral approach
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