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Abstract: In the article, the methods of early diagnosis and treatment of pathology of the nose and nasopharynx in diseases of 
the blood system are studied. The article provides an overview of the most modern methods of diagnosing diseases of the nasal 
cavity, paranasal sinuses and nasopharynx. It was also discussed about the appointment of additional examinations for various 
pathologies. Methods of laboratory diagnostics and methods of collecting material for microbiological examination of pathogens 
are considered. Methods of functional diagnosis of nasal breathing disorders are described. 
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I. INTRODUCTION 
An accurate diagnosis in rhinology is based on medical history, examination and additional examinations. Today, there are many 
types of examinations to clarify the diagnosis. The need to prescribe each of them depends on the patient’s condition. Some types of 
examinations are already outdated and unclaimed, others are needed in certain clinical situations; There are also examinations that 
are required in clinical trials. 
It should be noted that some diseases manifest themselves with symptoms of inflammation of the upper respiratory tract. These are 
not only acute respiratory infections, but also severe systemic pathological conditions, such as granulomatosis or vasculitis. 
Therefore, the sooner an accurate diagnosis is made, the higher the patient’s chances of successful treatment of the underlying 
disease. Sometimes complaints and symptoms revealed during examination are so scarce that the correct diagnosis and choice of 
treatment directly depend on additional examination methods. Also, using special techniques, it is possible to evaluate symptoms 
that are not directly related to the state of nasal breathing, but may indicate other pathologies, in particular a neurodegenerative 
condition (for example, decreased sense of smell in Alzheimer's disease). Finally, today there are objective methods for assessing 
the effectiveness of surgical intervention, which may be important for assessing the quality of medical care provided. 
 

II.   LITERATURE REVIEW 
In recent years, there has been significant progress in the development of methods for the functional diagnosis of nasal breathing 
disorders. To analyze and objectify the respiratory function of the nose, new methods have been proposed that allow a more 
complete understanding of the functions of the nose, especially when these methods are used in combination [1]. 
Considering the importance of various examination methods in clarifying the diagnosis, it should be remembered that not all 
techniques known at this stage of development of rhinology are necessary for each patient. However, both otorhinolaryngologists 
and doctors of other specialties must know and put into practice modern diagnostic capabilities when examining patients. 
 

III. CLINICAL EXAMINATION 
As with any other pathology, the examination of a patient with an upper respiratory tract disease begins with collecting an 
anamnesis. Difficulty in nasal breathing and nasal congestion are the most common rhinological symptoms, reported by up to 80% 
of patients. Nasal discharge (rhinorrhea) is the second most common complaint, with many patients describing so-called “postnasal 
drip” (a feeling of mucus draining from the nose into the throat). Nasal discharge may be clear and watery, as is commonly seen 
with rhinitis, although unilateral watery rhinorrhea should raise suspicion for CSF leak. 
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Pressure or pain in the facial area may be associated with rhinosinusitis, especially exacerbations of chronic sinus pathology, which 
is more common in adults than in children. But the cause of the so-called “sinus headaches” is not always a purulent process in the 
paranasal sinuses. For example, facial pain and pulsating headaches, as well as photophobia, are not typical for rhinosinusitis [2]. 
Changes in the sense of smell may be described as decreased (hyposmia) or absent (anosmia). Associated nasal congestion may 
indicate conductive loss, such as with nasal polyps, but previous traumatic brain injury, infection, and pathological neurological 
conditions must also be considered. Smell disorders can be idiopathic, but pathology of the nasal cavity must be excluded first. 
Hyposmia is characteristic of chronic rhinosinusitis, but is rare in rhinitis [3, 4]. 
Nasal congestion, sneezing, and nasal discharge are often signs of allergic rhinitis. It is important to identify the frequency and 
duration of allergic rhinitis symptoms and their impact on daily life, as this allows the diagnosis to be classified as intermittent or 
persistent allergic rhinitis and the severity of the disease (mild, moderate or severe) to be determined according to ARIA guidelines 
(Allergic Rhinitis). and its Impact on Asthma) [5]. 
For each specific nosology, a certain set of studies is required to confirm an accurate diagnosis. For example, according to the 
European Position Paper on Rhinosinusitis and Nasal Polyps, the diagnosis of rhinosinusitis is determined based on clinical 
symptoms, endoscopic signs and/or computed tomography (CT) findings [6]. Symptoms of rhinosinusitis include: 
 nasal congestion; 
 nasal discharge; 
 pain/pressure in the area of projection of the paranasal sinuses; 
 decreased or loss of sense of smell. 
 
For a preliminary diagnosis, it is enough to identify two or more symptoms. Acute rhinosinusitis is defined as a condition 
characterized by symptoms for less than 12 weeks, while chronic rhinosinusitis persists for more than 12 weeks. Thus, having 
collected only anamnesis, we can confidently assume the diagnosis of “rhinosinusitis”. Additional examination methods confirm an 
accurate diagnosis. 
A thorough examination of the head and neck is considered “gold standard” for all patients with complaints of nasal breathing 
disorders. During examination, it is important to evaluate the following symptoms: 
 difficulty in nasal breathing (mouth breathing); 
 dynamic collapse of the lateral walls of the nose; 
deformations of the external nose, which can cause functional and/or cosmetic problems. 
 
Anterior rhinoscopy allows you to evaluate the anterior sections of the nasal cavity as a whole, the anterior sections of the nasal 
septum, and the anterior ends of the inferior and middle turbinates. A deformed anterior nasal septum is more likely to be associated 
with nasal congestion and difficulty breathing through the nose than a posterior deviated septum. Large nasal polyps are easily 
visualized during anterior rhinoscopy.  
As shown in earlier studies, the diagnostic accuracy of anterior rhinoscopy for chronic rhinosinusitis in combination with medical 
history ranges from 66 to 77% [8]. However, it is generally accepted that anterior rhinoscopy is useful, but in many cases it is not a 
definitive diagnostic technique. 
Endoscopy allows for a more comprehensive examination of the nasal cavity, middle meatus, sphenoethmoidal recess and postnasal 
space and is currently an integral part of the rhinological examination [9]. Endoscopy can also be used to assess the response to both 
medical and surgical treatment and allows photo and video documentation of detected changes. Endoscopy improves diagnostic 
accuracy compared to anterior rhinoscopy alone by up to 85%.  
Several studies have reported diagnostic specificity of endoscopy of up to 95% [9]. In pediatric practice, endoscopy is the safest and 
most informative tool for diagnosing nasopharyngeal pathology. At the moment, endoscopy has practically replaced radiography of 
the nasopharynx as a diagnostic method in children. 
Posterior rhinoscopy, digital examination of the nasopharynx and diaphanoscopy are not used at the present stage of development of 
rhinological research, as they have been replaced by endoscopy and radiation imaging methods. Therefore, a thorough history 
should be used in conjunction with a complete rhinological examination, of which endoscopy is the most important part. This allows 
a systematic approach to be used both for differential diagnosis and in discussing the need for further research and planning 
appropriate patient management in each specific case. 
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IV. LABORATORY DIAGNOSTICS 
Most patients with diseases of the nasal cavity and paranasal sinuses do not need additional laboratory diagnostic methods, since 
examination, endoscopy and imaging are sufficient to assess the clinical picture of the pathological condition. However, laboratory 
tests are very useful for some conditions. For example, patients diagnosed with granulomatosis with polyangiitis (Wegener's 
granulomatosis) experience frequent nosebleeds, crusting that impedes nasal breathing, and in some cases, perforation of the nasal 
septum. Such clinical manifestations are sometimes the first symptoms of this systemic disease. In this situation, confirmation of the 
diagnosis is required not only through a biopsy (which in some cases is insufficient), but also based on the results of laboratory 
diagnostic methods. In particular, determination of the level of antineutrophil cytoplasmic antibodies (ANCA) confirms the 
diagnosis and reflects the severity of the disease [10]. The combination of clinical signs, positive serology, necrotizing vasculitis, 
and granulomatous inflammation on biopsy confirms a definitive diagnosis. 
 

V. RADIATION METHODS OF DIAGNOSTICS 
Diagnostic radiology accurately visualizes those areas that cannot be assessed during routine examination and is used to provide an 
accurate assessment of anatomy, confirmation of clinical symptoms, endoscopic results, and contributes to an objective assessment 
of pathology in terms of both diagnosis and severity of the disease [6]. However, how and when the scan is performed affects the 
results of the examination. 
Standard radiographic examinations of the paranasal sinuses in the occipitomental view (Water view) and the occipitofrontal view 
(Caldwell view) are still routinely used, especially in cases of acute inflammation and for the diagnosis of facial fractures. But 
recently, the importance of radiography in rhinology has been decreasing due to the effect of superposition of the studied structures 
and the emergence of other, more accurate, methods of radiation visualization. At the moment in the development of modern 
rhinology, the use of radiography and ultrasound examination methods as visualization methods is not recommended due to their 
low information content. 
Computed tomography (CT) and magnetic resonance imaging (MRI) are among the most important diagnostic tools. If a definitive 
diagnosis is not possible based on CT or MRI findings, then at a minimum a differential diagnosis is provided. In addition, MRI 
allows characterization of soft tissues. Preoperative CT is mandatory for sinus surgery in most countries and should be available to 
the surgeon in the operating room. This became the standard of care with the advent of endoscopic sinus surgery. Besides diagnosis, 
imaging also plays an important role in follow-up to monitor disease recurrence. 
Technologies and processing capabilities of computer research continue to develop and improve. When examining, there is a need 
to use not only highly informative, but also safe research methods, especially when examining children. Attempts are being made to 
reduce radiation dose, reduce scanning time, and use post-processing techniques while maintaining image quality [9]. One example 
of such a study is cone beam CT. Traditionally, this imaging modality has been used in dentistry, but more recently, cone beam CT 
has been used in rhinology to provide high-resolution images. Another advantage of cone beam CT is the ability to create 3D 
images. Disadvantages of cone beam CT include longer scanning times, potential for patient movement, and lack of soft tissue 
differentiation. MRI is used to visualize soft tissues in patients with complicated inflammatory diseases of the paranasal sinuses and 
is the method of choice in patients with suspected neoplasm. In case of anosmia/hyposmia, the olfactory pathway is visualized using 
MRI, the size of the olfactory bulbs is measured, and an intracranial cause of the smell disorder is excluded. There are some 
contraindications to MRI, such as the presence of a pacemaker, clipped aneurysm, certain cochlear implants and prostheses. 
 

VI. OBJECTIVE METHODS 
Nasal obstruction is a common complaint in many nasal diseases and affects quality of life, so its objective measurement is very 
important. In the lower respiratory tract, symptoms are assessed and monitored using pulmonary function tests. Many authors 
believe that similarly, assessment of nasal obstruction using objective methods should become part of routine clinical testing [11]. 
From a functional point of view, an accurate diagnosis of the degree and location of the stenosis causing nasal airway obstruction 
and the distinction between “physiological” and “pathological” deviated nasal septum are required. 
Objective measurements such as acoustic rhinometry, rhinoresistometry and rhinomanometry are the most commonly used methods, 
showing good correlation with each other [12]. The results of these studies help in diagnosing nasal breathing disorders, as well as 
in monitoring the response to treatment, both medical and surgical. Acoustic rhinometry is an easy-to-use, non-invasive and reliable 
technique that is well accepted by patients. The method is based on computer analysis of sound reflection from intranasal structures. 
Sound impulses are created and directed into the nasal cavity using a nasal adapter. The geometric shape of the nasal cavity creates a 
specific pattern of sound reflections.  
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A microphone at the nostril records the spectrum of reflected sounds. A special computer program calculates cross-sectional areas 
for various distances from the nostril based on the amplitude of changes in the sound spectrum. This method allows you to obtain an 
objective picture of the intranasal geometry. Measurements are taken before and after removing congestion by irrigating the nasal 
mucosa with a decongestant solution. The availability of the technique ensures that this study can be carried out in children. 
The measurement technique and examination scheme for rhinoresistometry are similar to rhinomanometry. Rhinoresistometry not 
only objectively assesses the degree of obstruction of the nasal passages, but also provides initial information about the causes of 
increased resistance, such as, for example, narrowing of the air channel, high levels of turbulence, and inspiratory collapse of the 
nasal valve. The hydraulic diameter is used as a parameter for the inside width of the nose. This parameter can be used to reliably 
and objectively assess changes in edema, for example, during endonasal allergy tests. The physical basis of rhinomanometry is the 
objective simultaneous measurement of air flow velocity and the pressure difference between the external pressure up to the nasal 
bone and at the posterior edge of the nasal cavity (at the choanae). Nasal resistance has been found to decrease with age and is lower 
for girls than for boys [12]. The main purpose of rhinomanometry today is to objectively assess the degree of obstruction of the 
nasal passages. 
Rhinomanometry has a number of advantages. Firstly, the study requires minimal cooperation between the patient and the doctor, so 
rhinomanometry can be performed in children. Secondly, the study is safe and easily reproducible, which is important for repeated 
measurements. All three tests can be used to objectively assess nasal congestion associated with chronic rhinosinusitis, allergic 
rhinitis, or nasal septal deformity. Testing before and after elimination of swelling of the nasal mucosa makes it possible to 
differentiate the causes of nasal congestion (edema of the mucous membrane or fixed structural deformation). This may be useful in 
choosing the appropriate surgical procedure, as well as in assessing the results of drug therapy or surgery in the nasal cavity [11]. 
 

VII. CONCLUSION 
Considering the value of additional methods for examining patients with various pathologies of the nasal cavity, paranasal sinuses 
and nasopharynx, it is necessary to take a rational approach to their use. This is especially important in pediatric practice. It is 
recommended to use diagnostic methods that have the following advantages: 
 High information content; 
 Safety; 
 Opportunity to document changes identified during the examination. 
This allows you to make an accurate diagnosis, prescribe adequate therapy or choose the most appropriate method and extent of 
surgical intervention. Monitoring patients during follow-up also requires a careful approach to prescribing the necessary 
examination methods. Thus, the use of modern diagnostic tools when examining patients with diseases of the nasal cavity, 
nasopharynx and paranasal sinuses makes it possible to choose optimal treatment tactics, reduces the risks of complications and 
relapse of diseases, thereby increasing the level of medical care, and opens up new prospects in the study of previously unexplored 
problems. 
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