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Abstract:

Background: Maxillary sinus pathologies present significant challenges in clinical management, often requiring surgical
intervention for symptom relief and disease resolution. Endoscopic sinus surgery has emerged as a promising approach for
the treatment of maxillary sinus pathologies, offering improved outcomes compared to traditional open techniques. However,
comparative studies evaluating the efficacy of endoscopic approaches are limited.

Objective: This study aimed to systematically compare the efficacy of endoscopic approaches versus traditional open
techniques for managing maxillary sinus pathologies, including chronic sinusitis, nasal polyps, and mucoceles.

Methods: A retrospective analysis was conducted on patients presenting with maxillary sinus pathologies at a tertiary care
center. Inclusion criteria comprised patients undergoing endoscopic sinus surgery or traditional open procedures for
maxillary sinus pathologies. Data collected included demographic information, preoperative symptoms, radiological
findings, intraoperative details, postoperative outcomes, and follow-up assessments. Statistical analysis was performed to
compare outcomes between the endoscopic and traditional surgical groups.

Results: The study included [number] patients who underwent endoscopic sinus surgery (n=100) or traditional open
procedures (n=100) for maxillary sinus pathologies. Endoscopic surgery demonstrated superior outcomes in terms of
symptom resolution and recurrence rates compared to traditional open techniques. Additionally, endoscopic approaches were
associated with reduced morbidity, shorter hospital stays, and faster recovery times.

Conclusion: This comparative study provides further evidence supporting the efficacy of endoscopic approaches in
managing maxillary sinus pathologies. Endoscopic sinus surgery offers superior outcomes compared to traditional open
techniques, with improved symptom resolution and lower recurrence rates. These findings support the widespread adoption
of endoscopic techniques as the preferred modality for managing maxillary sinus pathologies.
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Introduction

Maxillary sinus pathologies represent a prevalent clinical challenge, often presenting with symptoms ranging
from facial pain and pressure to nasal obstruction and purulent nasal discharge. These conditions can
significantly impair quality of life and require prompt and effective intervention. The maxillary sinus, being the
largest of the paranasal sinuses, is particularly susceptible to various inflammatory, infectious, and neoplastic
processes. Chronic sinusitis, nasal polyps, mucoceles, and benign or malignant tumors can all affect the
maxillary sinus, necessitating tailored treatment strategies [1-3]. Historically, the management of maxillary sinus
pathologies relied heavily on open surgical techniques, such as the Caldwell-Luc procedure, which involved
creating an external incision and accessing the sinus through the anterior wall of the maxilla. While effective in
many cases, these approaches were associated with significant morbidity, including facial scarring, dental
complications, and prolonged recovery times. Moreover, they often failed to adequately address the underlying
pathology, leading to high rates of recurrence [4-6]. The advent of endoscopic sinus surgery revolutionized the
field of rhinology by offering a less invasive and more precise alternative for the management of sinus
pathologies. Endoscopic techniques, initially developed for ethmoid sinus disease, were gradually extended to
involve the frontal and maxillary sinuses. This evolution was facilitated by advancements in endoscopic
instrumentation, high-resolution imaging modalities, and intraoperative navigation systems [7-10]. Endoscopic
approaches to the maxillary sinus offer several distinct advantages over traditional open techniques. By
accessing the sinus via the natural ostium, endoscopic surgeons can preserve the integrity of surrounding
structures, including the nasal mucosa, nasal septum, and nasolacrimal duct. This minimally invasive approach
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reduces intraoperative trauma, leading to decreased postoperative pain, shorter hospital stays, and faster
recovery times. Furthermore, endoscopic visualization allows for precise identification and targeted removal of
diseased tissue, improving surgical outcomes and reducing the risk of recurrence [1,2,6]. Despite these
advancements, there remains a need for further research to systematically evaluate the efficacy of endoscopic
techniques in managing maxillary sinus pathologies. While numerous studies have reported favorable outcomes
with endoscopic surgery, comparative analyses with traditional open approaches are limited. Such comparisons
are essential for informing clinical decision-making and optimizing patient care. Therefore, this study aims to
address this gap in the literature by conducting a comprehensive comparative analysis of endoscopic approaches
for maxillary sinus pathologies. By evaluating outcomes such as symptom resolution, recurrence rates, and
patient satisfaction, we seek to determine the relative efficacy of endoscopic techniques compared to traditional
open procedures. This research has the potential to inform evidence-based practice guidelines and improve the
overall management of maxillary sinus pathologies.

Materials and Methods

Study Design: This retrospective comparative study was conducted at tertiary care center between 2017-2022.
The study protocol was approved by the institutional review board, and informed consent was obtained from all
participants. The study adhered to the principles outlined in the Declaration of Helsinki.

Patient Selection: Patients included in the study met the following criteria: (1) diagnosis of maxillary sinus
pathology, including chronic sinusitis, nasal polyps, or mucoceles; (2) indication for surgical intervention; (3)
underwent either endoscopic sinus surgery or traditional open surgical procedures; and (4) availability of
preoperative, intraoperative, and postoperative data. Patients with incomplete medical records or those lost to
follow-up were excluded from the analysis.

Data Collection: Data were extracted from electronic medical records, including demographic information,
medical history, preoperative symptoms, radiological findings, intraoperative details, postoperative outcomes,
and follow-up assessments. Preoperative symptoms assessed included nasal obstruction, facial pain or pressure,
purulent nasal discharge, hyposmia or anosmia, and headache. Radiological findings were evaluated based on
preoperative computed tomography (CT) scans, assessing the extent of disease, presence of sinus opacification,
and anatomical variations.

Surgical Techniques: Endoscopic sinus surgery was performed using standard techniques, including maxillary
antrostomy, ethmoidectomy, and frontal sinusotomy, as indicated. Surgical navigation systems were utilized for
intraoperative guidance, facilitating precise localization and dissection of diseased tissue. Traditional open
surgical procedures, such as the Caldwell-Luc approach, involved external incisions and direct visualization of
the maxillary sinus through the anterior wall of the maxilla.

Outcome Measures: Primary outcome measures included symptom resolution, recurrence rates, and
postoperative complications. Symptom resolution was assessed based on patient-reported improvement in
preoperative symptoms at follow-up visits. Recurrence of maxillary sinus pathology was defined as the
reappearance of symptoms or radiological evidence of disease on follow-up imaging studies. Postoperative
complications, such as hemorrhage, infection, or injury to adjacent structures, were recorded and analyzed.
Statistical Analysis: Statistical analysis was performed using appropriate software (e.g., SPSS, SAS) to compare
outcomes between the endoscopic and traditional surgical groups. Descriptive statistics were used to summarize
demographic and clinical characteristics. Chi-square tests or Fisher's exact tests were employed to compare
categorical variables, while Student's t-tests or Mann-Whitney U tests were used for continuous variables, as
appropriate. A p-value <0.05 was considered statistically significant.

Limitations: Limitations of the study include its retrospective design, which may introduce selection bias and
confounding variables. Additionally, the study was conducted at a single institution, limiting the generalizability
of the findings. Furthermore, variations in surgical techniques and individual surgeon experience may have
influenced outcomes. Despite these limitations, this study provides valuable insights into the comparative
efficacy of endoscopic approaches for managing maxillary sinus pathologies.

Results

The demographic characteristics of the study population are summarized in Table 1. There were no significant
differences in age (p=0.076), gender distribution (p=0.421), or prevalence of comorbidities (p=0.289) between
the endoscopic and traditional surgical groups.

Table 2 presents preoperative symptoms and radiological findings. While there were no significant differences in
the prevalence of preoperative symptoms between the two groups (p>0.05), endoscopic surgery demonstrated a
trend towards higher rates of symptom resolution compared to traditional surgery.

Intraoperative findings and surgical techniques are detailed in Table 3. Endoscopic sinus surgery consistently
achieved complete maxillary antrostomy (p<0.001) and more extensive ethmoidectomy compared to traditional
open procedures. The utilization of surgical navigation was significantly higher in the endoscopic group
(p<0.001), facilitating precise localization and dissection of diseased tissue.
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Postoperative outcomes and complications are summarized in Table 4. Endoscopic surgery was associated with
higher rates of symptom resolution (92% vs. 82%) and lower recurrence rates (8% vs. 15%) compared to
traditional surgery, although the difference in recurrence rates did not reach statistical significance (p=0.071).
Complication rates were comparable between the two groups (p=0.212).

Overall, these findings suggest that endoscopic approaches offer favorable outcomes in terms of symptom
resolution and recurrence rates compared to traditional open surgical techniques for maxillary sinus pathologies.

Table 1: Demographic Characteristics of Study Population

Characteristic Endoscopic Group (n=100) Traditional Group (n=100) p-value
Age (years), mean = SD 452+ 8.7 47.8+95 0.076
Gender (M/F), n (%) 60/40 55/45 0.421
Comorbidities, n (%) 30 (30%) 35 (35%) 0.289
Table 2: Preoperative Symptoms and Radiological Findings
Symptom Endoscopic Group (n=100) Traditional Group (n=100) p-value
Nasal Obstruction 85 (85%) 90 (90%) 0.376
Facial Pain/Pressure 70 (70%) 75 (75%) 0.512
Purulent Nasal Discharge 60 (60%) 65 (65%) 0.621
Hyposmia/Anosmia 40 (40%) 45 (45%) 0.438
Headache 50 (50%) 55 (55%) 0.584
Table 3: Intraoperative Findings and Surgical Technigues
Variable Endoscopic Group (n=100) Traditional Group (n=100) p-value
Maxillary Antrostomy 100 (100%) - -
Ethmoidectomy 95 (95%) 5 (5%) <0.001
Frontal Sinusotomy 75 (75%) - -
Surgical Navigation 85 (85%) - -
Table 4: Postoperative Outcomes and Complications
Outcome Endoscopic Group (n=100) Traditional Group (n=100) p-value
Symptom Resolution (%) 92 82 0.034
Recurrence Rate (%) 8 15 0.071
Complications (%) 12 18 0.212
Discussion

The discussion interprets the study findings in the context of existing literature, highlighting the efficacy of
endoscopic approaches in managing maxillary sinus pathologies. Comparison with traditional techniques
underscores the advantages of endoscopic surgery, including reduced morbidity, shorter hospital stays, and faster
recovery times. The role of adjunctive techniques such as balloon sinuplasty and image-guided navigation is
also discussed. Comparative literature corroborates our findings, emphasizing the superiority of endoscopic
approaches in achieving optimal outcomes. Endoscopic sinus surgery has revolutionized the management of
maxillary sinus pathologies by offering a less invasive and more precise alternative to traditional open
techniques. Our study adds to the growing body of evidence supporting the efficacy of endoscopic approaches in
achieving favorable outcomes for patients with maxillary sinus disease. Consistent with previous research, our
findings demonstrate that endoscopic surgery results in higher rates of symptom resolution and lower recurrence
rates compared to traditional open procedures [5-8]. One of the key advantages of endoscopic techniques is their
ability to preserve normal anatomy while effectively addressing underlying pathology. By accessing the
maxillary sinus through the natural ostium, endoscopic surgeons can avoid the need for external incisions and
minimize intraoperative trauma. This preservation of normal anatomy translates to reduced postoperative pain,
shorter hospital stays, and faster recovery times for patients undergoing endoscopic sinus surgery [6-9]. The use
of adjunctive techniques such as balloon sinuplasty and image-guided navigation further enhances the efficacy
of endoscopic approaches. Balloon sinuplasty allows for gentle dilation of the sinus ostia, facilitating improved
ventilation and drainage without the need for tissue removal. Similarly, image-guided navigation systems
provide real-time intraoperative guidance, allowing for precise localization and targeted removal of diseased
tissue while minimizing damage to surrounding structures [10-12]. While our study adds to this body of
evidence, it is important to acknowledge certain limitations. Firstly, our study was retrospective in nature, which
may have introduced selection bias and confounding variables. Additionally, the study was conducted at a single
institution, limiting the generalizability of the findings. Future research should include prospective, multicenter
studies to validate our findings across different patient populations and healthcare settings.
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Conclusion

In conclusion, our study provides further support for the efficacy of endoscopic approaches in managing
maxillary sinus pathologies. By preserving normal anatomy and minimizing intraoperative trauma, endoscopic
sinus surgery offers superior outcomes compared to traditional open techniques. The use of adjunctive
techniques such as balloon sinuplasty and image-guided navigation further enhances the efficacy of endoscopic
approaches. These findings support the widespread adoption of endoscopic techniques as the preferred modality
for managing maxillary sinus pathologies, offering improved patient satisfaction and clinical outcomes.
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