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Abstract
Background: 
In recent decades, diagnostic methods in otorhinolaryngology 
and sleep medicine have been developing and improving at an 
extremely rapid pace. On a global scale, the problem of timely 
and correct diagnosis of the Syndrome of Obstructive Sleep 
Apnea and Snoring Syndrome (SOSAS) is relevant, since SOSAS 
affects the quality of life of patients. Nowadays, the most widely 
used method for diagnosing OSA is polysomnography. For even 
more precise diagnosis and timely correct treatment in patients 
with nasal obstruction and SOSAS, it is recommended to apply 
the methods of rhinomanometry. 
The aim of the following article is to research the role of rhino-
manometry as an additional diagnostic method in cases of the 
Obstructive sleep apnea and snoring syndrome.

Methods: 
In the period November 2023 – March 2025, a scientific study 
was conducted in the facility of the Medical University – Varna, 
in the Sector „Audiovestibular Medicine and Sleep Medicine”. 
The scientific study was approved by the Ethics Committee of 
the Medical University – Varna (No. 131 / 11.05.2023). A total of 
70 participants took part in the scientific study, of which 50 were 
male and 20 were female, examined by the same ENT-specialist. 
All patients studied gave their voluntary written informed consent 
to participate in the scientific study. All participants included in 
the study underwent a complete otorhinolaryngological exam-
ination with devices (Interacoustics®, Dennmark), Home sleep 
apnea test (HSAT) (Weinmann® Somnocheck micro cardio) and 
rhinomanometry (Atmos® Rhino 31, Germany). For the purposes 
of the study, the anterior measurement methods were used when 
performing rhinomanometric examinations.

Results and discussion: 
When conducting the rhinomanometric examination in all 
patients, the anterior measurement method was used. After relax-
ing for at least 20 minutes, in one nostril at a time, all patients 
were examined using the active anterior rhinometry method in a 
sitting position. After a complete otorhinolaryngological exam-
ination, only 20% of the participants (14 participants) were not 
diagnosed with any ENT-disease. Among the remaining, allergic 
rhinitis, chronic rhinogenic and odontogenic sinusitis, chronic 
pharyngitis were observed, and patients with more than one of 
the indicated diseases combined were described. The most fre-
quently placed diagnosis was the chronic allergic rhinitis (more 
than 40% of the cases), often combined with nasal polyposis. 
SOSAS cases were diagnosed in 50 out of the 56 patients with 
an ENT-disorder. All patients with a SOSAS case were diagnosed 
with a nasal obstruction of a different degree. Authors re-tested 
the sleep quality and quantity of all SOSAS patients, after treating 
the nasal obstruction condition and found out that AHI tends to 
reduce. Symptoms of OSA were alleviated. 

Conclusions: 
It can be concluded that early detection of altered pressure, vol-
umetric airflow and nasal resistance using rhinomanometry can 
prevent or delay the development of the syndrome of obstructive 
sleep apnea and snoring. The results of the scientific study show 
that rhinomanometry is an effective clinical diagnostic method 
for measuring, assessing and diagnosing nasal breathing. Timely 
diagnosis of SOSAS is the key to successful and correct treatment 
of patients and improving their quality of life. Treating the nasal 
obstruction alleviates the symptoms of OSA. 
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Background
In recent decades, diagnostic methods in otorhi-
nolaryngology and sleep medicine have been 
developing and improving at an extremely rapid 
pace. On a global scale, the problem of timely and 
correct diagnosis of the Syndrome of Obstructive 
Sleep Apnea and Snoring Syndrome (SOSAS) is 
relevant, since SOSAS affects the quality of life 
(QoL) of patients. SOSAS consists of repeated epi-
sodes of upper airway obstruction due to anatom-
ical and functional abnormalities of the upper air-
way. Nowadays, the most widely used method for 
diagnosing OSA is the conventional polysomnog-
raphy (PSG), which the American Sleep Medicine 
Association describes as the gold standard in the 
diagnosis of sleep disorders. (1,2) For even more 
precise diagnosis and timely correct treatment in 
patients with nasal obstruction and SOSAS, it is 
recommended to apply rhinomanometry methods. 
Reduced nasal airflow may be a barrier to CPAP 
(continuous positive aireay pressure) use, which 
clinicians in the field describe as the gold standard 
for SOSAS treatment. (3,4,5) Rhinomanometry is 
a dynamic quantitative clinical method for visu-
alizing and quantifying nasal resistance. Authors 
describe a positive correlation between nasal resist-
ance measured by active anterior rhinomanometry 
in the sitting position and the positive pressure used 
in CPAP treatment of patients with SOSAS. (6,7)

The aim of the following article is to research the 
role of rhinomanometry as an additional diagnostic 
method in cases of the Obstructive sleep apnea and 
snoring syndrome.

Methods
In the period November 2023 – March 2025, a 
scientific study was conducted on the territo-
ry of Medical University – Varna, in the Sector 
„Audio-vestibular and Sleep Medicine“. The sci-
entific study was approved by the Ethics Com-
mittee of the Medical University – Varna (No. 
131 / 11.05.2023). A total of 70 participants took 
part in the study and were examined by the same 

ENT-specialist, with more than 20 years of clin-
ical practice. All patients studied gave their vol-
untary written informed consent to participate in 
the study. All participants included underwent a 
complete otorhinolaryngological physical exam-
ination was done, apart from which specialized 
devices for otoscopy, tympanometry, audiometry 
(Interacoustics®, Denmark) and rhinomanometry 
(Atmos® Rhino 31, Germany) were used (Fig. 1). 
The anterior measurement method with nose olives 
was used when performing the rhinomanometric 
examinations.

Fig. 1. Rhinomanometer, Atmos® Rhino 31, 
Germany

The ENT-specialist filled specialized, specifically 
developed for the purposes of the studies patient 
files (Fig. 2). Patients filled forms to share informa-
tion for their general health status (present general 
diseases such as cardio-vascular diseases, diabetes 
mellitis type 1 or 2, hypertension, neurologic dis-
eases, allergies), medications intake, past diseases 
and surgical interventions in the head and neck 
area, present symptoms of snoring, excessive day-
time sleepiness, fatigue, morning headache, nasal 
obstruction, dizziness, vertigo, tinnitus, reduced 
hearing capabilities (Fig. 3). 
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Fig. 2. Patients’ examination form, filled by the ENT-specialist 
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Fig. 3. Participants’ subjective symptoms form, filled in by themselves
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The quality and quantity of the sleep was studied 
with the method of polygraphy – home sleep apnea 
test (HSAT) with Weinmann® Somnocheck micro 
cardio device (Fig. 4). 

All patients filled standardized sleep questionnaires 
(Epworth Sleepiness Scale, ESS; Berlin Question-
naire) assessing their subjective symptoms and the 
quantity and quality of their sleep (Fig. 5, Fig. 6).  Fig. 4. Weinmann® Somnocheck micro cardio 

device for Home Sleep Apnea test (HSAT),  
implementing the method of polygraphy. 

Fig. 5. Epworth Sleepiness Scale (ESS) questionnaire, filled in by the participants in the study 
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Fig. 6. Berlin sleep questionnaire, filled in by the participants in the study

Results and discussion
A total of 70 participants took part in the study con-
ducted in the Sector „Audio-vestibular and Sleep 
Medicine”, Medical University „Prof. Dr. Paraskev 
Stoyanov” – Varna, of whom 50 were male and 20 
were female, with a percentage ratio of 29% female 
to 71% male, respectively (Fig. 7).

Fig. 7. Percentage distribution of all the partici-
pants in the study by gender 

When conducting the rhinomanometric examina-
tion, the anterior measurement method was imple-
mented on all patients. After relaxing for at least 20 
minutes, in sitting position, in one nostril at a time, 
all patients were examined using the active anterior 
rhinometry method.

 After a complete otorhinolaryngological examina-
tion, only 20 % of the participants (14 participants, 
7 male and 7 female) were not diagnosed with any 
ENT-disease. Among the remaining, allergic rhini-
tis, chronic rhinogenic and odontogenic sinusitis, 
chronic pharyngitis were observed, and patients 
with more than one of the indicated diseases com-
bined were described. The most frequently placed 
diagnosis was the chronic allergic rhinitis (more 
than 40% of the cases), often combined with nasal 
polyposis. More than 80% of the patients with 
the diagnosis of sinusitis, authors came to the 
conclusion it was of rhinogenic type. In patients 
with allergic rhinitis, when applying the anterior 
rhinometry method, a curve is generated in the red 
area, and a visible change in nasal patency and 
clear indicators of obstruction are observed on the 
rhinomanometric report. 

On Fig. 8 and Fig. 9, a normal and abnormal rhin-
omanometry are shown (Fig.8, Fig. 9). 
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Fig. 8. A normal rhinomanometry

Fig. 9. Abnormal rhinomanometry in a case of chronic allergic rhinitis 
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The diagnosis of nasal breathing is performed 
correctly and accurately using the active anterior 
rhinometry method in a sitting position. (8) With 
the help of the rhinomanometry device, it is pos-
sible to accurately quantify and differentiate the 
nasal patency. With the development of technol-
ogies and the improvement of rhinomanometry 
devices, the applied parameters for analysis can 
be individualized. Modern means for applying the 
rhinomanometry method have auxiliary tools for 
reading the results and facilitate the assessment of 
the patients’ condition and the correct and timely 
diagnosis. Rhinomanometry devices are hygienic, 
have removable filter pads located in the probe 
body, which prevent contamination inside the 
probe. (9) With the help of the rhinomanometer, 
pressure, volumetric flow and nasal resistance are 
measured (10, 11) and their alterations through the 
course of the treatment can be monitored and con-
trolled (Fig. 10). 

Fig. 10. Moments of a patient clinical examination 
with the rhinomanometer.

The distribution of the severity of the Obstructive 
sleep apnea cases (based on AHI) diagnosed can be 
seen on Table 1 (Table 1). SOSAS cases were diag-
nosed in 50 out of the 56 patients with an ENT-dis-
order. All patients with a SOSAS case were diag-
nosed with a nasal obstruction of a different degree. 

Table 1. Obstructive sleep apnea cases diagnosed 

Form of OSA Male (n1) Female (n2)

Mild (AHI=5-15) 15 (37.5%) 4 (40%)

Moderate 
(AHI=15-30) 20 (50%) 4 (40%)

Severe (AHI>30) 5 (12.5%) 2 (20%)

Total number of 
cases (N) 40 (71.4%) 10 (28.6%)

Authors re-tested the sleep quality and quantity of 
all SOSAS patients, after treating the nasal obstruc-
tion condition and found out that AHI tends to 
reduce. Symptoms of OSA were alleviated. 

Conclusions
From the study authors conclude that early detec-
tion of altered pressure, volumetric airflow and 
nasal resistance using rhinomanometry can pre-
vent or delay the development of the syndrome of 
obstructive sleep apnea and snoring. The results of 
the scientific study show that rhinomanometry is an 
effective clinical diagnostic method for measuring, 
assessing and diagnosing nasal breathing. Timely 
diagnosis of SOSAS is the key to successful and 
correct treatment of patients and improving their 
quality of life. Treating the nasal obstruction alle-
viates the symptoms of OSA. 
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