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Abstract 

Mucociliary clearance is one of the important physiological functions of nasal mucosa which helps in 
protection of lower respiratory tract. Nasal mucocilliary clearance was studied in thirty adult patients 
of perennial allergic rhinitis and an equal number of age and sex matched controls. The nasal mucociliary 
clearance time in allergic rhinitis was 4.16± 0 .11  minutes and 8.2±0.25 minutes in controls. The 
clearance time in allergic rhinitis is less to cope-up with excessive secretions. 
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INTRODUCTION 

Allergic rhinitis is the commonest chronic disease.1 
Incidence of allergic rhinitis is ever increasing 
because of industrialization and urbanization 
responsible for environment pollution. Reported 
incidence of allergic rhinitis is 1.4 - 39.7% of 
population in the western countries.2 In UK there is 
four fold increase in incidence of allergic rhinitis in 
last thirty years.3 

In genetically susceptible individuals, air borne 
allergens sensitize nasal mucosa and subsequent 
exposures lead to allergic rhinitis. It is a 
hypersensitivity disease characterized by a triad of 
intermittent clear rhinorrhea, sneezing and nasal 
obstruction. Other features are itching of nose, ears, 
eyes and palate. There may be associated post nasal 
drip, eustachian tube obstruction and sinusitis. 
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Allergic rhinitis has a significant physical and 
economical impact on the patient. However, 
rhinorrhea, a prominent feature of allergic rhinitis 
has a social impact also as the sufferer has to use 
handkerchief all the time. Nasal secretions humidify 
the inspired air however the excess secretions in 
allergic rhinitis are taken care by nasal mucociliary 
clearance. The present study was planned to study 
the nasal mucociliary clearance in allergic rhinitis 
patients in India. 

MATERIAL AND METHODS 

The study was conducted in thirty adult patients of 
either sex of perennial rhinitis who had triad of 
intermittent sneezing, nasal obstruction and water 
rhinorrhea for 2 -5 years. The history of allergy in 
family was also asked and recorded. 

A complete ear, nose and throat examination was 
carried out including anterior and posterior 
rhinoscopy. 

A nasal smear for eosinophils was obtained and 
examined under the microscope. Total and differential 
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count of blood was also carried out. Cases suffering 
from nasal and paranasal sinus disorders and systemic 
diseases which are known to affect the nasal 
mucociliary clearance like deviated nasal septum, 
nasal polyps, sinusitis, chronic bronchitis, 
bronchiectasis, diabetes etc were excluded from the 
study. The smokers and patients on certain drugs 
which are known to affect the nasal mucociliary 
clearance were also excluded from the study. An 
equal number of age and sex matched normal persons 
acted as controls. They were also examined to exclude 
conditions known to affect the nasal mucociliary 
clearance. 

The nasal mucociliary clearance was studied by 
using the method described by Anderson et al4. The 
method is simple, non invasive, economical and 
yields reproducible results. A one millimeter particle 
of saccharine was placed on the floor of the nose 
about one centimeter posterior to the anterior end of 
inferior turbinate and the time required by the 
individual to perceive the sweet taste was noted. The 
test was also carried in the other nostrial at an interval 
of half an hour and an average of the two was taken 
as nasal mucous clearance time. This was done to 
balance the effect of nasal cycle if any, on nasal 
mucous clearance. 

All the subjects were tested in an identical 
environment and were instructed not to sniff, inhale 
or exhale forcefully and to avoid nasal manipulation. 
The patients were asked to report change in taste and 
were not told that they will perceive sweet taste. 

RESULTS 

Family history of allergy was positive in 6 (20%) 
cases. Mean age of study group (patients) was 26.5 
years (range 21-30 years) with 18 males and 12 
females. In control group, 25 years was the mean age 
with (range 22-29 years) 20 males and 10 females. 
Eosinophilia in blood was observed in 5 (16.66%) 
patients whereas 24 nasal smears were positive for 
eosinophils. 

Various clinical features observed are presented in 
Table 1. Mean nasal mucous clearance time in allergic 
rhinitis was 4 .16± 0 .11  minutes which was 
significantly lower as compared to controls 8.21 ±0.25 
minutes (Table 2). 

DISCUSSION 

It has been observed that no age group is immune 
to allergic rhinitis, however seventy percent cases 
develop disease before 30 years of age2. In our study 
also all the allergic rhinitis patients were below 30 
years. As per the reports world wide, males are more 
commonly affected.5-6 In the present study also 60% of 
males suffer with allergic rhinitis. We observed 
positive nasal smears for eosinophils in 53.33% of 
cases, which does not agree with literature where 
higher incidence 69.2% and 81% has been reported. 
Clear rhinorrhea, nasal obstruction and sneezing were 
main presenting symptoms between 90-100% cases. 
Almost similar observations are made by Eccies and 
Mygmd7. We took clinically diagnosed cases of 
allergic rhinitis supported by nasal smears, positive 
in 80% of cases as also reported by Gobach et al.8 

Jirapongsananurunk and Vichyanond9 reported that 

Table 1 : Clinical features observed in patients of Allergic rhinitis
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nasal smear eosinophils have sensitivity of 91.7% 
and specificity of 100% in diagnosing allergic rhinitis. 
However, diagnostic tests like the studies of specific 
IgE are not readily available in most centers in India. 

Nasal mucociliary clearance is the first line of 
defense of ciliated nasal epithelium against inhaled 
particles, this applies appropriately in case of allergic 
rhinitis where allergens i.e. pollutants and pollens etc 
responsible for allergic rhinitis are cleared by nasal 
mucociliary action towards the nasopharynx and 
subsequently swallowed. The antigen binds to IgE on 
mast cells, which lead to liberation of mediators like 
histamine responsible for production of excessive 
secretions. This is probably mucosal response to wash 
the allergens. 

We observed mean nasal mucociliary clearance 
time (NMC) of 4.16±0.11 minutes. Hady et al10 and 
Salzano11 also found almost similar time. Negus 
explained this decrease in time due to the fact that 
secretions in allergic rhinitis are alkaline in nature 
and alkaline pH is better for ciliary functions. The 
decrease in NMC time may be either due to mediators 
or simply due to the increased secretions in allergic 
rhinitis, cleaned by nasal mucociliary functions, the 
homeostatic system of respiratory mucosa. Schuhl13 

however found an increased mucociliary time in long 
standing cases of allergic rhinitis and explained on 
the basis of changes in rheology of nasal mucous. In 
view of this controversy nasal mucociliary clearance 
needs further elucidation in vivo as well as in vitro. 
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