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ABSTRACT
Effect of deviated nasal septum and after its correction on
nasal mucociliary clearance (NMC) values which was measured preoperatively and postoperatively using Anderson’s
method, was observed. Mucociliary clearance time in 20
patients suffering from deviated nasal septum was studied
preoperatively and 2 months postoperatively. In the preoperative period, NMC values were significantly higher than
the values measured after septoplasty. The NMC values
of the control group and the NMC values of patients after
septoplasty were not found different significantly. This study
shows that deviated nasal septum affects NMC values which
improve after septoplasty.
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INTRODUCTION
The nasal septum supports the external nasal framework
and effects on airflow patterns in the nose.1 The septum
also helps in proper humidification and temperature
control of the inspired air and also helps in filtration of
inspired air from particles by virtue of the ciliated nasal
mucosa over it.2,3
Nasal mucociliary clearance is a primary physiological
defense mechanism of upper as well as lower respiratory
tract and thus maintains the state of health of the
respiratory tract. The vital part of this mechanism is an
adequate quantity of mucus with appropriate rhinological
qualities and adequate functioning of cilia, which beat
in a metachronous manner towards nasopharynx which
ultimately either coughed out or swallowed.4 Defects
in this process, either genetically or acquired,make an
individual prone to get affected by chronic nasal,paranasal
sinuses and airway tracts chronic infections.5
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Deviated nasal septum effects over nasal functioning by
changing airflow patterns and impairing NMC. It occurs
due to increased mucus production, alteration in ciliary
beating pattern. To correct the anatomical deformity of
the nasal septum, the septoplasty procedure is performed
widely in otorhinolaryngology. The aim of this study was
to see the effects of nasal septum deviation over NMC
values and post-septoplasty improvement in NMC values
(using Andersen’s saccharine method).

MATERIALS AND METHODS
We studied 20 patients with the deviated nasal septum
(16 males and 4 females) between 18 and 31 years of age
(mean 24 years), and 20 controls (17 males, 3 females),
between age group of 18 and 27 years (mean 22 years).
MCC was measured using Andersen’s saccharine method
in both cases and controls. Cases underwent MCC time
measurement preoperatively and 2 months postoperative
septoplasty. Approximately, a one-millimeter particle of
commercially available saccharine was used for the test.
The particle of saccharine was carefully placed on the
floor of the nasal cavity about 1 cm behind the anterior
end of the inferior turbinate. The patients were asked not
to sniff, sneeze, eat, or drink during the test and to avoid
deep breathing. They were asked to swallow every 30
seconds and to report the first change in their sensation
of taste. The test was repeated in the other nostril and
the mean of the two sides was taken as MCC time. This
was done to exclude the effect if any, of the nasal cycle on
MCC time. The results were statistically analyzed using
students “t” test. Before each test; detailed history was
obtained and routine ear, nose and throat examination
was carried out. The diseases which are known to affect
NMC like nasal polyps, foreign bodies nose, enlarged
adenoids, allergic and atrophic rhinitis along with lower
airway obstructive conditions like bronchial asthma
and chronic pulmonary diseases were excluded from
the study.
Correction in deviated septum was done by performing
septoplasty using local anesthesia. Fifteen minutes before
surgery, the nasal cavity was lightly packed with cotton
wool nasal packs soaked in xylocaine (4%) and adrenaline
(1:100,000). After freer’s incision mucoperichondrialperiosteal flap is elevated and the deformity of the nasal
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septum was corrected. After that anterior nasal packing
was done which was removed 48 hours postoperatively.
Differences with a p value less than 0.05 were accepted as
significant.

RESULTS
Preoperatively and 2 months postoperatively NMC was
measured. No significant difference was found in for any
of the deviated nasal septum (DNS) types (p >0.05). Preoperative and postoperative mucociliary clearance time
was obtained in 20 patients and 20 controls. Before the
septoplasty, mean + SD MCC time in patients was 16.52
+ 8.06 min on the concave side while 12.36 + 4.83 on the
convex side. After two months of surgery, MCC time was
11.88 + 4.33 min on the concave side while 11.66 + 3.53
min on the convex side. In controls, MCC time was 11.36
+ 4.33 on the right side while 11.06 + 3.53 min on the left
side (Table 1). The mean MCC time of the concave side of
DNS patients was significantly longer than of the convex
side (p <0.05) and no significant difference was noted in
MCC in both sides of the nasal cavity in control group.
The MCC time in the convex side of patients with DNS
showed no significant difference with those of the right
and left the side of nasal cavities of the control group
(p >0.05) (Table 1). MCC time of concave side in patients
with DNS showed a significant difference before and after
two months of septoplasty (p <0.05).

DISCUSSION
Mucociliary transport is the physiological process in
which the mucous layer on the mucosa is moved by the
ciliated cells. Mucociliary clearance in nose depends on
the number of cilia, the beat frequency, their coordinated
movements, the amount of nasal fluid and viscoelastic
properties.6 Defective mucociliary clearance can be due
to abnormalities in the ciliary (number or beating pattern)
or mucous components or a combination of both.7 The
Table 1: Mean + SD mucociliary clearance time in bilateral nasal
mucosa of patients with deviated nasal septum (DNS) and control
subjects
Patient
group
DNS (n = 20)

Control
(n = 20)

Nasal cavity

Mean MCC
time (min)

Preop

Concave side

16.52 + 8.06

Preop

Convex side

12.36 + 4.83

2 months
postop

Concave side

11.88 + 4.33

2 months
postop

Convex side

11.66 + 3.53

Right side

11.36 + 4.33

Left side

11.06+3.53

anatomical structure and physiological properties of
the nose are remarkable in maintaining a fairly constant
environment for the mucociliary system to function at
its best, although nasal mucociliary clearance is fairly
constant, it may vary with the place, habit, habitat,
climate, race, and temperature. So, it is advisable that
individual laboratory establish it’s own normal value of
nasal mucociliary clearance. DNS affects nasal mucociliary clearance negatively by decreasing cilia in numbers,
increasing inflammation and decreasing the density of
glandular acini. After septoplasty mucociliary clearance
improves with time. There are several studies which
show that septoplasty improves the nasal mucociliary
clearance significantly.8,9,10,11 Methods to evaluate the
nasal mucociliary clearance include direct observation
of dyes or particles deposited on the nasal mucosa,12 use
of radioactive microdroplets, single radioactively tagged
resin particles13 and radiopaque teflon discs monitored
by external device.13 Andersen et al. described a very
simple, quick, noninvasive and serves as a valuable
screening test.13 Klingbeil et al. studied the results of
the saccharine test in the pediatric bronchopulmonary
outpatient department and found that in 381 children
of age 3–17 years the average nasomucociliary clearance
time was 6.6 (±4.8) minutes in healthy controls.14 Our
study showed that deviated nasal septum impairs the
nasal mucociliary clearance. However, to understand if
there is real statistically significant difference between
NMC rate values newer studies with large sample size
should be performed.
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