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Evaluating the relationship between nasal obstruction 

and Mean Platelet Volume by using acoustic rhinometry in 

patients with septum deviation*

Summary  

Background: Nasal airway obstruction is a common cause of upper airway obstruction. It is associated strongly with obstruc-

tive and hypoxic manifestations. Mean platelet volume (MPV) levels increase in hypoxic conditions. MPV is one of the platelet 

activation indices which reflects the platelet production rate. We aimed to evaluate the relationship between MPV levels and 

nasal septal deviation (NSD) by using acoustics rhinometry in patients with septum deviation.

Methods: We performed a retrospective study of 51 patients with NSD and 58 healthy age matched subjects as control 

group. The diagnosis of patients with NSD was based on anterior rhinoscopy, endoscopic nasal examination and acoustics 

rhinometry. All the patients underwent Cottle- or Killian-type septoplasty under general anesthesia. Blood samples were col-

lected before nasal septoplasty.

Results: MPV and platelet distribution width (PDW) levels were significantly higher and mean platelet count was lower in pa-

tients with NSD than the control group. A negative correlation was found between MPV,  NDVol2 (volume2 of non-deviated  

side of the nose) and TNDVol (total volume of  non-deviated side of the nose) values. 

Conclusion: MPV  values increase in patients with NSD. Moreover, this increase was found in relation with the severity of 

obstruction. 
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Introduction

Nasal airway obstruction due to septal deviation is a common 

complaint of patients presenting to otorhinolaryngology clinics. 

It should be considered in the differential diagnosis of hypoxe-

mia.

Nasal septal deviation is a major cause of nasal obstruction. The 

problems causing upper airway obstruction such as adenoid 

vegetation, hypertrophied tonsils, nasal polyposis, and septal 

deviation can lead to chronic hypoxia and many cardiovascular 

complications such as alveolar hypoventilation, cor pulmonale, 

and pulmonary hypertension (1-4). 

The relationship between diseases causing hypoxia and platelet 

activation has been shown in many studies (5,6). In parallel with 

this, MPV levels increase in hypoxic conditions (7,8).

Mean platelet volume (MPV) is a parameter as part of routine 

complete blood count tests and it is one of the platelet function 
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indices and which reflects the platelet production rate, stimu-

lation, activation and aggregation (9-11). It is known that larger 

platelets are more adhesive and likely to aggregate than small 

ones (12). 

In the previous study, it was shown that, MPV values increase in 

septal deviation. But, according to our knowledge, MPV values 

in septal deviation has not been investigated by using acoustics 

rhinometry, which is a diagnostic technique used to assess the 

geometry of the nasal cavity and nasopharynx, providing in this 

way information about possible nasal obstruction.

Based on this background, the first aim of this study is to inves-

tigate the relationship between septal deviation and MPV, and 

the second is to evaluate the relationship between the acoustic 

rhinometry outcomes and MPV values.

Material and methods

This study was conducted in Afyon Kocatepe University, School 

of Medicine Hospital between January 2007 and January 2012. 

Study population

Fifty one patients who were admitted to the otorhinolaryngo-

logy department and diagnosed with nasal septal deviation 

were enrolled in the study. Results were compared with 58 age-

matched, healthy control subjects. 

The diagnosis of the patients with septal deviation was based on 

anterior rhinoscopy and endoscopic nasal examination. Acoustic 

rhinometry was performed to all patients preoperatively. All the 

patients underwent Cottle- or Killian-type septoplasty while 

under general anesthesia. Blood samples were collected before 

nasal septoplasty.

Patients, with, systemic disease such as any known cardiac and 

lung disease, angina pectoris, arrhythmias, diabetes mellitus, 

chronic renal or hepatic diseases, haematological disease, can-

cer, thrombocytopenia, hypothyroidism and hyperthyroidism, 

autoimmune disease, antithrombotic agent or serotonin reupta-

ke inhibitor drug use, chronic or systemic inflammatory diseases 

such as bronchial asthma, rheumatoid arthritis, psoriasis, inflam-

matory bowel disease , and allergic rhinitis, inferior turbinate 

hypertrophy, nasal polyposis, smoking history, serum electrolyte 

imbalance and pre-operative infection were excluded from the 

study. Informed written consent was obtained from all subjects. 

None of the subjects were on aspirin or other antiagregant 

therapy. The control group was composed of healty subjects 

without smoking or allergic rhinitis history who were admitted 

to the internal medicine department. 

Acoustics rhinometry measurements

Nasal cavities were cleaned and prepared for acoustic rhino-

metry. Acoustic rhinometry (Rhinometrics, Denmark) mea-

surements were performed 10 minutes after applying nasal 

decongestant xylometazolin 0.01% (Iliadin spray, Santa Farma, 

Istanbul, Turkey) in a relatively quiet room at normal temperatu-

re and humidity (40% ± 15.3) to eliminate the mucosal oedema 

or concha hypertrophy. Minimal cross section area at the first 

2 cm (MCA1) and between the 2nd and 5th cm of nasal cavity 

(MCA2), and nasal cavity volume at the first 2 cm (Vol1) and 

between the 2nd and 5th cm (Vol2) were separately recorded 

for the deviated and non-deviated side of the nose. The sum of 

Vol1 and Vol2 was accepted as total volume of associated side 

of the nasal cavity. The sum of MCA1 and MCA2 was accepted as 

total area of associated side of the nasal cavity.

Physical examination

All subjects with septal deviation underwent physical examina-

tion. Nasal passages, nasopharynx, oropharynx and laryngeal 

examination was performed by a flexible fiberoptic endoscope 

(Karl Storz 11101 VP, Germany). 

Biochemical and hematological analyses

MPV, platelet distribution width (PDW), Platelet count (PC), Hb, 

Htc and Red Blood Cell counts (RBC) in blood samples were 

measured before the treatment. Initially, patients with abnormal 

findings in fasting glycemia, creatinine, total cholesterol and 

fractions, triglycerides and TSH were excluded.

Venous blood samples for haemograms were collected into 

tubes containing ethylene-diamine-tetraacetic acid (EDTA) at 8 

a.m. following an overnight fast. To avoid platelet swelling, MPV 

and PDW were measured in the blood samples between 15–30 

min after sampling. An automated blood cell counter was used 

for these measurements (Sysmex XT 2000i, Kobe, Japan). All 

samples were run in duplicate, and the mean values were used 

for statistical analysis. 

Statistical analysis

The data were summarized using descriptive statistics. Chi-squa-

re test and Student’s t tests (independent sample t test) were 

used to compare the groups. Spearman correlation analysis was 

used to explore the relationship between septal deviation and 

others parameters. A p < 0.05 was accepted as significant.

Results

The Male/Female ratio of patients with septal deviation was 

41/10 and the Male/Female ratio of the control group was 24/34. 

Mean age of patients with septal deviation was 34.2 ± 13.8 years 

and that of the control group was 36.1 ± 10.8 years. 

Mean Hb, Htc and RBC values of the patients with septal devia-

tion were significantly higher than the control group (p < 0.001), 

(p < 0.001), (p = 0.013), respectively (Table 1).

Mean MPV values of septal deviation patients were 10.2 ± 0.7fl 
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and the control group’s were 9.5 ± 0.4fl. Mean MPV values in 

patients with septal deviation were significantly higher than the 

control group (p < 0.001).

Mean PDW values of patients were 12.4 ± 1.5 fl and the control 

group’s were 11 ± 0.9 fl. Mean PDW values in patients with septal 

deviation were significantly higher than the control group (p < 

0.001).

Mean platelet count of septal deviation patients were 232.7 

± 44.9 /u and the control group’s were 286.8 ± 62.3 /u. Mean 

platelet count values in patients with septal deviation were 

significantly lower than the control group (p < 0.001).

In the correlation analysis, a negative correlation was found 

between MPV and Non Deviated Side Volume 2, Non Deviated 

Side Total Volume values (r = -0.285; p = 0.04);(r = -286; p = 0.04), 

respectively. The relationship between MPV and Non Deviated 

Side Volume 2 is shown in Figure 1.

The characteristics, MPV, PDW values and platelet counts of the 

septal deviation patients and the control group are outlined in 

Table 1.

Discussion

This study evaluated the relationship of nasal obstruction and 

MPV by using acoustics rhinometry. In our study, MPV and 

PDW levels in patients with septal deviation were found to be 

significantly higher than in the control group. Additionally, a 

negative correlation was found between MPV and Non Deviated 

Variables Control Group Patient Group p

Age (year) 36.1 ± 10.8 34.2 ± 13.8 NS

MPV (fl) 9.5 ± 0.4 10.2 ± 0.7 <0.001

PDW (fl) 11 ± 0.9 12.4 ± 1.5 <0.001

Platelet counts/u 286.8 ± 62.3 232 ± 44.9 <0.001

RBC (106/mm3) 4.9 ± 0.4 5.1 ± 0.3 0.013

Hb (g/dl) 14.1 ± 1.8 15.4 ± 1.0 <0.001

Htc (%) 41.8 ± 4.3 44.9 ± 2.8 <0.001

 Table 1. Mean age and hematologic parameters of the NSD patients and 

the control group.

Side Volume 2 and Non Deviated Side Total Volume. This may 

mean that the decrease of Non Deviated Side Volume 2 and Non 

Deviated Side Total Volume causes more hypoxia than the other 

regions as indicated by the increased MPV. 

Nasal septal deviation, which is an anatomical finding that may 

potentially lead to nasal obstruction, is a common complaint of 

patients presenting to otorhinolaryngology clinics. It may being 

overlooked sometimes but it is an important condition because 

of its possible complications such as alveolar hypoventilation, 

cor pulmonale, and pulmonary hypertension (1,3,4).

It should be considered in the differential diagnosis of chronic 

hypoxia. In the present study, Hb, Htc and RBC levels of the pa-

tients with septal deviation were higher than the control group 

in parallel with the literature due to hypoxia-induced erythro-

poiesis (13).

 

It has been shown that chronic hypoxia is associated with many 

cardiovascular complications as a result of hypercoagulopathy 

via platelet activation (5,6,14,15). Elevated serum IL-6 levels, which 

can lead to the increased production of more active and larger 

platelets, have been shown in patients with chronic hypoxia 
(16). In parallel with more active and larger platelets, MPV levels 

increase (7,8). Therefore this may be the explanation of why MPV 

levels are increasing in chronic hypoxic conditions like upper 

airway obstruction and obstructive sleep apnea syndrome (8,17). 

Mean platelet volume (MPV) is one of the platelet activation 

indices which reflects the platelet production rate, stimulation, 

Figure 1. The relationship between Mean Platelet Volume and 

NondeviatedVolume2

All parameters were expressed as mean ± standard deviation unless 

otherwise stated. p <0.05 value was accepted as significant level and the 

significant differences between the groups were shown in bold.

NS: not significant.
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activation and aggregation (9). It is known that larger platelets 

are more adhesive and likely to aggregate than small ones (10). 

It is one of the most widely used surrogate markers of platelet 

function today (11,12).

In a recent study, Sagit et al. found increased coagulation in pa-

tients with septum deviation and they concluded that this result 

was due to chronic hypoxia and hypercarbia and increased MPV 

levels were the best indicator of this because of its increasing 

levels according to severity of the obstruction (4). 

Based on our study, it can be considered that MPV values may 

be an indicator of obstruction and hypoxia in patients with sep-

tal deviation and this may be helpful for us to give an operation 

decision to prevent cardiovascular complications due to septal 

deviation. 

As a conclusion, MPV is a parameter that should be part of rou-

tine complete blood count tests, but which is usually overlooked 

by clinicians. It is increasing in nasal obstruction and may used 

to determine the obstruction in septal deviation. One should 

therefore be careful about evaluating MPV values. 
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