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Introduction

Nasal polyposis (NP) is defined as

a chronic inflammatory condition

in nasal and paranasal sinus cavi-

ties and frequently originates in

the paranasal sinus mucosa.1 NP is

a very common cause of chronic

nasal obstruction. Obstructive

sleep apnoea syndrome (OSAS)

causes systemic and pulmonary

arterial blood pressure surges,

chronic alveolar hypoventilation

and cor pulmonale.2-4 Chronic

nasal obstruction, which is linked

to OSAS, may result in these con-

ditions.4-6 The literature includes

studies of the effects of OSAS on

the cardiovascular system but the

cardiovascular effects of NP have

not been investigated in detail.5

Mean platelet volume (MPV),

the most commonly used measure

for platelet size, is a potential mar -

ker of platelet reactivity.7 Large

platelets that contain more dense

granules are enzymatically and

metabolically more active.8 They

also have greater thrombotic po -

tential.8 Increased platelet activa-

tion plays an important role in the

development of atherosclerosis.9

In previous studies, increased MPV

was demonstrated in hypertension,

unstable angina pectoris, myo -

cardial infarction and stroke.10-13

Recently, a study showed higher

MPV in patients with OSAS.14 To

our knowledge, no study has eval-

uated the association between

MPV and NP. 

In our study, we aimed to deter-

mine whether MPV levels were

elevated in patients with NP com-

pared with healthy controls. In

addition, we tried to find out

whether MPV levels are related

with the further growth of polyps. 

Materials and methods

Study population 

This cross-sectional study included

50 patients with NP who were

admitted to our out-patient ENT

clinic for routine examination.

Forty healthy volunteers were

enrolled in the study as control

subjects. The study protocol was

approved by the Erciyes Univ er -

sity Medical School Ethics Com -

mittee.

The diagnosis of patients with

NP was based on anterior rhi -

noscopy, endoscopic nasal exami-

nation and coronal para nasal sinus

computed tomography (CT). The

study population in the control

group was examined for evidence

of any paranasal sinus diseases

using anterior rhinoscopy and

endoscopic nasal examination.

The Lund-Mackay staging system

was used to assess paranasal sinus

CT scans. This system relies on a

score of 0-2, depending on the

absence, partial or complete

opacification of each sinus system

and of the vital osteomeatal com-

plex, resulting in a maximum

score of 12 per side.15
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The exclusion criteria in this

study included evidence of coro-

nary artery disease, chronic heart

failure, diabetes mellitus, renal or

hepatic dysfunction, OSAS, hae -

matological disease, cancer, throm -

bocytopenia, hypo- and hyper -

thyroidism, auto-immune disease,

antithrombotic agents, serotonin

re-uptake inhibitor or corticos-

teroid drug use, chronic or sys-

temic inflammatory diseases such

as rheumatoid arthritis, and psori-

asis. Asthma is also an exclusion

criterion: we eliminated patients

with a medical history of asthma

or who use any medication for

asthma.

Laboratory analyses 

Tripotassium EDTA-based antico-

agulated blood samples were

drawn from the antecubital vein in

the morning after a fasting period

of 12 hours. Analyses were per-

formed immediately after sam-

pling to prevent in vitro platelet

activation. MPV and other haema-

tological parameters were meas-

ured using a Beckman Coulter LH

780 Hematology Analyzer. The

expected values for MPV in our

laboratory ranged from 6 to 11

femtolitres (fl). 

Statistical analysis

The SPSS statistical software

package (SPSS, version 16.0 for

windows; SPSS Inc., Chicago,

Illinois, USA) was used to per-

form all statistical calculations.

Data distribution was assessed

by using the one-sample Kolmo -

gorov-Smirnov Test. Student’s t-

test was used for the statistical

comparison of data that match

normal distribution and the Mann-

Whitney U-test was used for the

statistical comparison of the

groups when the data was not dis-

tributed normally. All data were

expressed as mean±SD. Chi-

square testing was used to com-

pare the categorical parameters of

the groups. Spearman’s correla-

tion testing was used to evaluate

the association between MPV

and paranasal sinus CT scores.

Statistical significance was de -

fined as p < 0.05. 

Results

The NP group comprised 50

patients: 26 male and 24 female,

with a mean age of 41.82 ± 15.87

years. The control group com-

prised 40 healthy subjects: 19

male and 21 female, with a mean

age of 36.10 ± 10.45 years. There

was no significant difference

between age and gender distribu-

tion in the two groups. The patient

characteristics for NP and control

groups are presented in Table I.

Mean values for haemoglobin

(Hb), white blood cell (WBC),

platelet count, platelet crit (PCT)

and platelet disturbance wide

(PDW) did not differ significantly

between the two groups (p > 0.05)

(Table I). MPV levels were sig -

nificantly higher in the NP group

than in the control group (9.60 ±

1.06 fl and 8.77 ± 0.88 fl, p <

0.001 respectively) (Figure 1).

The mean value for paranasal

sinus CT scores was 12.04 ± 5.30

in patients with NP. There was

no significant correlation be -

tween MPV and paranasal sinus

CT scores (p > 0.05).

Table I

Demographic characteristics and laboratory parameters of study groups

Abbreviations: Hb: haemoglobin; WBC: white blood cell; PCT: platelet crit; PDW: platelet disturbance wide; MPV: mean platelet
 volume. 
*Statistical analysis was performed with the Mann-Whitney U-test, p < 0.05.

NP group (n = 50) Control group (n = 40) p value

Age (years) 41.82 ± 15.87 36.10 ± 10.45 0.133

Gender (Male/Female) 26/24 19/21 0.292

Hb level (g/dL) 14.39 ± 1.89 14.99 ± 1.89 0.170

WBC count (×103/µl) 8.20 ± 2.97 8.45 ± 1.92 0.128

Platelet count (×103/µl) 258.38 ± 80.91 248.45 ± 60.91 0.724

PCT (%) 0.24 ± 0.07 0.22 ± 0.06 0.473

PDW (%) 14.74 ± 2.42 14.24 ± 2.47 0.346

MPV level (fl) 9.60 ± 1.06 8.77 ± 0.88 0.001*
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Discussion

To our knowledge, this is the first

study to evaluate MPV levels in

patients with NP. We found that

the MPV levels were significantly

higher in the NP group than in the

control group. 

MPV is a well-known determi-

nant of platelet activation; larger

platelet volume means both an

enzymatically and metabolically

more active platelet.8 Larger

platelets have more granules and

adhesion receptors that result in

increased platelet volume. Ulti -

mately, an increase in MPV levels

means activated platelets.16

Some studies mention the link

between MPV and cardiovascular

diseases. Kaya et al. showed that

MPV levels are elevated in hyper-

tensive patients.10 Endler et al.

showed that patients with pre-

existing coronary artery disease

and an increased MPV are at high-

er risk of myocardial infarction.11

Furthermore, MPV levels in

patients with OSAS were found

to be higher than in control sub-

jects. There was also a positive

cor re lation between the apnoea-

hy popnoea index and MPV levels.14

As is well known, NP is a very

common cause of recurrent and

chronic nasal obstruction. Chronic

nasal obstruction caused by NP

may lead to increased upper respi-

ratory tract resistance (UARS),

causing chronic hypoxia and

hypercarbia due to alveolar hypo -

ventilation.2,3 This condition may

lead to cardiovascular complica-

tions. In NP patients, cardiopul-

monary symptoms are usually

mild or absent. However, chronic

changes without marker symp-

toms may occur gradually.4-6

Systemic hypertension and raised

pulmonary arterial pressure were

shown in patients with NP.4,17

Congestive heart failure, coro-

nary artery disease, cardiac

arrhythmia and cerebral ischemia

ratios were higher in OSAS3 and

similar problems may occur in

patients with NP. Chronic hypoxia

and hypercarbia may result in

an activated sympathetic nervous

sys tem and deterioration in endo -

thelial function. This situation

may lead to a tendency towards

hypercoagulopathy.3,18 A hyperco-

agulable state is a potential cardio-

vascular risk. A tendency towards

hypercoagulopathy may be asso-

ciated with increased MPV values

in patients with NP. In this study,

increased MPV values may lead to

cardiovascular complications in

patients with NP. 

On the other hand, inflamma-

tion, a well-known stimulant of

platelets, plays a vital role in the

pathogenesis of many diseases.

Platelet activating factor (PAF) is

a potent mediator for allergy and

inflammation.19 Furukawa et al.19

showed that patients with NP have

high PAF activity in nasal polyps

and that there is a correlation with

tissue eosinophilia. Only limited

data are available about the possi-

ble interaction between MPV and

inflammatory diseases.20-22 Yazıcı

et al.20 showed that patients with

ankylosing spondylitis have sig -

nifi cantly higher MPV than healthy

controls. They also reported that

MPV levels are correlated with

disease activity. Similar results

have been found in patients with

rheumatoid arthritis.21 It has also

been shown that MPV levels are

correlated with inflammatory

markers and disease activity.

Karabudak et al. found increased

MPV in psoriasis patients com-

pared with controls and empha-

sised that the hypercoagulable

state in psoriasis patients may be

associated with inflammation.22

No study investigated the associa-

tion between MPV and NP, which

is characterised by an inflammato-

ry process.23 We found that the

MPV levels were significantly

higher in the NP group than in

the control group such as other

inflammatory diseases. We specu-

lated that the MPV level may be

associated with the inflammation

component in patients with NP. 

Figure 1
Comparison of mean platelet volume (MPV) levels in nasal
polyposis compared with the control group.
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Some limitations to this study

should be mentioned. First, this

is a cross-sectional study and

the potential causal relationship

be tween NP and MPV levels

remains to be proved. Secondly,

patients were not followed pros -

pectively and the effects of treat-

ment for NP on MPV levels have

not been examined. However, this

study was designed to show the

association between MPV levels

and NP. 

Conclusion 

To our knowledge, this is the first

study to investigate MPV levels

in patients with NP. Our results

suggest that MPV, a determinant

of platelet activation, is elevated

in patients with NP. Increased

platelet activation may be related

to an increase in the cardiovascu-

lar risk in patients with NP. To

clarify this issue, further prospec-

tive studies with larger numbers

are warranted. 
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