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Abstract 

The maxillary sinus can be directly or indirectly affected by various benign pathologies of soft and 

hard tissues. These include cysts, tumors, and tumor-like lesions. Although these conditions are 

benign, many of them are locally destructive or invasive. Furthermore, malignant neoplasms and 

chronic inflammatory conditions, which can be more serious, often present with similar clinical 

and radiographic signs and symptoms. Therefore, it is important to understand the distinguishing 

features of these conditions and establish a definitive diagnosis, even when suspecting a benign 

lesion. 
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Introduction 

Benign and malignant tumors of the nose and paranasal sinuses account for 0.2-0.8% of all tumors 

[26]. Primary benign tumors of the paranasal sinuses are more common than malignant ones [10, 

26]. The classification of nasal tumors into benign and malignant is conditional because some 

types of benign tumors exhibit expansive and ulcerative growth, while others may show malignant 

characteristics. Benign tumors of the paranasal sinuses are characterized by asymptomatic, slow 

growth. Clinically, the tumor becomes apparent when it reaches a certain size and starts 

compressing the surrounding walls, causing dysfunction. It does not stop growing but expands 

unevenly, pushing apart the surrounding bony walls and may spread to nearby organs and tissues. 

Its progression can lead to various severe and often life-threatening consequences [5, 11, 12, 22, 

25, 27]. Tumors such as papillomas, chondromas, and adenomas exhibit significant growth, and 

their course may resemble malignant neoplasms. 

Benign tumors of the sinuses can be divided into primary and secondary. Primary sinus tumors 

morphologically include epithelial tumors, soft tissue tumors, bone and cartilage tumors, lymphoid 

and hematopoietic tissue tumors, mixed tumors, and unclassified tumors (WHO International 

Histological Classification No. 19). Secondary tumors are those that grow within the nasal cavity 

and sinuses. They can mimic primary nasal and sinus neoplasms [1, 17, 27]. The most common 

tumors from adjacent organs penetrating into the nose and paranasal sinuses are epithelial tumors, 

among which papillomas and adenomas are prominent. 
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Sinonasal papillomas are benign epithelial neoplasms arising from Schneiderian mucosa. Three 

subtypes include exophytic, oncocytic, and inverted (inverted papilloma [IP]), each with distinct 

histopathological features. 

Clinical manifestations of benign tumors in the nasal cavity and paranasal sinuses include initial 

nasal obstruction due to unilateral growth of the tumor. As the tumor enlarges, nasal obstruction 

worsens, accompanied by nasal discharge that may progress from mucous to mucopurulent or 

purulent. With further growth, symptoms such as dull head pressure, nasal obstruction, mucosal 

atrophy in the nasal cavity and pharynx, olfactory disturbances, and anosmia may develop. 

The diagnosis of benign tumors of the paranasal sinuses is conducted using various methods, 

including examination, anterior and posterior rhinoscopy, oropharyngoscopy, radiography, 

immunological testing, as well as more modern methods such as angiography, computerized 

tomography (CT), and magnetic resonance imaging (MRI) [13, 15, 17, 21]. External examination 

of patients with benign tumors provides only approximate information for determining 

deformations of the nose and face, which are only evident in cases of extensive tumors [17, 21, 

22]. Anterior and posterior rhinoscopy allow for the examination of the nasal cavity and the tumor 

itself, providing preliminary information about its size. However, it is not possible to determine 

the extent or nature of the tumor through this method. Radiography is considered an effective 

diagnostic method for nasal tumors that extend into the sinuses. Radiographic examination 

includes standard and additional projection techniques. Standard techniques include frontal 

straight, frontal semiaxial, right and left lateral, axial, and oblique views. Additional projection 

techniques are used when visualization is aimed at detecting the spread of the tumor in anatomical 

areas where tumor involvement is suspected during clinical examination but cannot be assessed 

through standard radiography. Radiography can also be performed after the introduction of 

contrast material into the sinuses [14, 17]. In cases of tumor involvement, the presence and extent 

of tumor shadows can only be indirectly determined through radiographic examination using nasal 

and sinus tomography since clear images of tumor shadows are absent. In such cases, radiography 

provides information about the presence or absence of opacification in the nose and paranasal 

sinuses, interruption of a thin line shadow on one or several sinus walls, disruption of the shadow 

of the main bony wing and outer wall of the maxillary sinus, and soft tissue shadows that can only 

be identified against an air background in the sinuses and nasopharynx [22, 23, 27]. With the 

development of optical technologies, endoscopic techniques have become widely used for 

diagnosing neoplasms in the nasal cavity and sinuses. The advantages of endoscopy include direct 

visual inspection, simplicity, high resolution, and elimination of "blind spots" [4, 7, 8, 11, 12, 20, 

21, 27]. Endoscopic methods are much more effective than traditional methods such as anterior or 

posterior rhinoscopy. There have been cases where neoplasms that were not effectively diagnosed 

through anterior rhinoscopy were only identified through endoscopy [5]. Furthermore, endoscopy 

can be used to obtain material for histological examination. CT scans are widely used in 

otorhinolaryngological practice [1, 4, 5, 19, 20, 22, 26]. Computed tomography plays a crucial role 

in examining the nasal cavity, paranasal sinuses, and orbit, offering broad capabilities for assessing 

volumetric processes in the nasopharyngeal cavity, posterior part of the maxillary sinus, especially 

in the pterygopalatine and subcondylar fossae. Thanks to computed tomography, it is possible to 

detect changes in thin bony structures and fasciogenesis that could not be identified with 

conventional X-rays or tomography. 
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Treatment of benign tumors of the paranasal sinuses. Existing treatment methods for paranasal 

sinus benign tumors can be divided into three groups: conservative, surgical, and combined. 

- Conservative treatment methods include sclerotherapy, radiotherapy, and cryotherapy. 

Combined treatment methods combine two different types of treatment. 

- Surgical treatment methods involve various approaches to the tumor. 

 - Sclerotherapy is mainly used for vascular tumors of the nasal cavity, accessory sinuses, and 

nasopharynx, as well as for juvenile nasopharyngeal angiofibroma. Quinine-urethane, alcohol, 

varicose, 40% dextrose solution, or a combination of 2% novocaine solution, 96% alcohol, and 

10% calcium chloride solution are used as sclerosing agents. 
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Types of surgical interventions depending on the localization of benign tumors: 

 

Caldwell-Luc surgery: 

The main idea of the method is to remove pathological contents from the bony defect formed by 

wide resection of the facial wall of the maxillary sinus in the area of the canine fossa, as well as to 

create an opposing opening in the nasal cavity in the form of a 2x2 cm hole in the inner wall of the 

sinus. Subsequent treatment and cleansing of the sinuses are carried out through this access point 

formed in the nasal cavity under the lower turbinate bone. The Caldwell-Luc operation, like all 

nasal cavity operations, is performed under local anesthesia. 

 

Denker's Procedure: 

It differs from the previous method in that the facial wall of the maxillary sinus is resected up to 

the pear-shaped rim of the mouth, achieving wide exposure of the sinus. The author believes that 

this procedure is particularly suitable for removing tumors of the nose and nasopharynx. 

Treatment algorithm for patients with benign tumors of the maxillary sinuses 

Caldwell-Luc 

surgery 

 Moore's method 

surgery 

 Operation 

according to the 

Denker method 
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Moore's Procedure: 

Allows access to the upper part of the nasal cavity, ethmoid labyrinth, orbit, maxillary and frontal 

sinuses, and even to the sphenoid sinus. 

Clinic Case: Patient U., 14 years old, was admitted to the ENT department of SamMI clinic on 

2.12.2023 with complaints of pressure sensation in the projection of the right maxillary sinus, 

difficulty breathing through the right half of the nasal cavity, nasal discharge, and weakness. From 

the history: he has been feeling unwell for 1 year, denies trauma. No pathologies were found in 

other ENT organs. The patient was examined by an ophthalmologist, neurologist, and 

maxillofacial surgeon. No pathologies were found in the central nervous system or vision organ. 

Ultrasound examination of abdominal organs, lymph nodes of the neck and thyroid gland, chest 

X-ray did not reveal any pathologies.During anterior rhinoscopy: The nasal mucosa is pale pink, 

the lower nasal turbinates are not enlarged, the nasal septum is straight, the right nasal passage is 

obstructed in the posterior parts by a round, bumpy formation of pink color resembling colored 

cauliflower. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Computed tomography of patient 14 years old. Conclusion: Signs of a space-

occupying lesion in the nasal cavity and maxillary sinus on the right. 

 

On computed tomography of the nose and accessory sinuses (Figure 1), a volumetric oval-shaped 

formation with clear smooth contours, homogeneous structure, completely obstructing the right 

nasal passage and infiltrating into the ethmoid labyrinth and right maxillary sinus was identified. 
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Fig. 2. Patient 14 years old. 

Caldwell-Luc surgery. 

 

Clinical diagnosis: Tumor of the maxillary sinus with infiltration into the right nasal cavity. The 

patient underwent a Caldwell-Luc procedure for tumor removal under general endotracheal 

anesthesia. The material obtained during the operation was sent for histological examination. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Macroscopic specimen of patient 14 years old. 

Fig. 4. Histological diagnosis: papilloma of the nasal cavity and maxillary sinus. 
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In cases of tumors infiltrating into the nasopharynx and orbit, or with simultaneous localization in 

the ethmoid labyrinth, nasal cavity, orbit, and nasopharynx, we used the Muhr approach to achieve 

a wider access and maximal tumor removal. 

After tumor removal, wound cleaning, and diathermy coagulation, a nasal pack is placed in the 

surgical field through the nose, and the skin wound is tightly sutured. 

 

Conclusion: 

Most patients seek treatment with various forms of the disease, which is due to the asymptomatic 

nature of early stages of the condition, as well as the complexity of diagnosing this serious 

condition and insufficient awareness among general practitioners about this issue. Since the nasal 

cavity and its sinuses are located in the center of the facial skeleton, tumors can infiltrate 

surrounding bone tissue and affect neighboring areas, including the brain, leading to various 

disorders. Initial symptoms are not specific to tumors and are equally characteristic of non-

neoplastic, predominantly inflammatory diseases. Recently, MRI has been used alongside 

traditional diagnostic methods such as sinus X-rays, CT scans of nasal structures, MRI and MSCT 

of the nasal cavity and ENT region for diagnosing tumors of the upper jaw sinuses. Papilloma of 

the nasal vestibule should be distinguished from basal cell carcinoma (a type of skin cancer) and 

squamous cell carcinoma at early stages due to similar symptoms. Nasal papillomas often recur 

and should be differentiated from early stages of nasal cancer. Treatment for papillomas is mainly 

surgical. For fungal papillomas of the nasal vestibule, intranasal excision (through the nasal cavity 

without a facial incision) is recommended, followed by electrocoagulation, cryotherapy, laser 

therapy, or radiation therapy. 
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