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ABSTRACT

Objective: This study aims to determine whether there is any effect of hyaluronic acid-containing nasal wash solutions in patients with impaired
mucociliary clearance after radiotherapy.

Methods: Patients who received radiotherapy to nasopharynx and neck region due to nasopharynx cancer were included in this study. None of
the patients received chemotherapy. The study was divided into 2 groups, A and B. Group B was the control group. There were 17 (40%) females,
33 (60%) males, totally 50 patients in group A and 12 (45%) females and 18 (556%) males, totally 30 patients in group B. One-fourth of the
grain saccharin tablet was placed to the lateral part of the anterior end of inferior turbinate of the patients and they were asked to swallow every
30 seconds. The clearance time was determined by the first time the sugar was tasted. Mucociliary clearance records of the patients in group A
were obtained every day after nasal irrigation with saline for 7 days. Then, the mucociliary clearance of these patients was also measured by using
saline + hyaluronic acid nasal irrigation solution as well. Nasal irrigation containing hyaluronic acid was used for 7 days 3 times a day and each time
100 mL of irrigant liquid was used. Mucociliary clearance was measured without using any irrigation solution in group B.

Results: Before the administration of nasal wash solution with hyaluronic acid, the mean mucociliary clearance time for male patients was
26.4 minutes (range, 8-45 minutes), and the mean mucociliary clearance duration for female patients was 21.8 minutes (range, 7-33 minutes).
After the administration of nasal wash with hyaluronic acid, the mean mucociliary clearance duration time of the male patients was 21 minutes
(range, 7-35 minutes), and it was 17.8 minutes (range, 7-30 minutes) minutes for female patients. This finding was significantly reduced in both
female (P=.001) and men (P < .001) patients.

Conclusion: In our study, we found that hyaluronic acid-containing nasal wash solutions affect mucociliary clearance time positively. These
results contribute to cope with radiotherapy post-effects in a cost-effective and non-invasive way. Simple solutions may increase the quality
of life in such patients.
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Introduction Mucociliary clearance (MCC) is the movement of particles on

the nasal mucosa by ciliary activities of the nasal mucosa. The
Approximately 150 m? of air passes through the nasal cavity  nasal cavity and paranasal sinuses are cleared as a result of
in 24 hours. Besides smell and phonation, the main functions  mycosal ciliary activities, and the risk of infection is decreased
of the nose are to ensure humidification, heating, and cleaning  in this way.? Various causes may impair MCC, such as nasal
of the inhaled air." The cleaning of the inhaled air is managed  trauma and previous nasal surgeries, diabetes mellitus, atopic
in 2 ways. Particles larger than 3 pm diameter are considered  constitution, recurrent respiratory tract infections, and
to be large particles and retained by the hairs and nasal valves radiotherapy. Radiotherapy (RT) disrupts mucociliary activ-
in the nasal vestibule to prevent passage to the lower airways. ity reversible or irreversible by intracellular and extracellular
Particles of 0.5-3 pm in diameter are classified as small par-  yacuolation of the nasal mucosa, loss of cilia cells, disrup-
ticles and prevented to pass to the lower airways by adhering  tion of ciliary functions, and increase collagen fibrils in nasal
to the nasal mucus. Only particles less than 0.5 um in diameter  mycosa® Therefore, post-nasal discharge, recurrent sinusitis,
can pass into the lower airways."? and frequent middle ear infections can be seen in patients
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who have received radiotherapy. We can avoid the effects
and chronic symptoms of these diseases by avoiding the fac-
tors that disrupt the clearance or by using pharmaceutical
agents to improve the clearance. Today, the positive effects
of hyaluronic acid (HA) on the articular surface and mucosa
are known.* Therefore, we wanted to investigate the pos-
sible positive effect of hyaluronic acid on MCC. Hyaluronic
acid, a high molecular weight glycosaminoglycan, is present in
many extracellular matrices including nasal, tracheobronchial
mucosa, respiratory epithelium, airway secretions, and serous
glands.® It is thought to play a modulation role in the migration
of polymorphonuclear leukocytes and monocytes on lubricant
airway surfaces.® Hyaluronic acid also regulates upper respira-
tory tract MCC.” Recently, HA has been suggested to play an
important role in airway repair and functional recovery after
traumatic events including surgery.*

The aim of this study is to determine whether there is any posi-
tive effect of HA-containing nasal wash solutions in patients
with impaired MCC after radiotherapy.

Methods

Patients who received radiotherapy to the nasopharynx and
neck region due to nasopharynx cancer were included in this
study. All patients received radiotherapy to the nasopharynx
and neck region. None of the patients received chemotherapy.
The present study was approved Ankara Oncology Training and
Research Hospital ethics committee (2018-12/180). Detailed
endoscopic examinations of the patients were performed.
Patients with recurrence and residual disease were excluded.
Patients with nasal synechia, diabetes mellitus, allergy history,
and active infection were also excluded as these diseases and
anatomical disorders are among the factors that disrupt MCC.2

The study was divided into 2 groups, A and B. Group B was the
control group. Informed consent was obtained from all the
patients. There were 17 (40%) females and 33 (60%) males,
totally 50 patients in group A where 28 patients had T3 tumor
and 22 patients had T2 tumor. Group B had 12 (45%) females
and 18 (55%) males, totally 30 patients where 16 patients
had T3 tumor and 14 patients had T2 tumor. Mucociliary
clearance records of the patients in group A were obtained
after nasal irrigation with saline for 7 days. Then, the MCC of
the same patients was measured by using saline + HA nasal
irrigation solution. Nasal irrigation containing HA was used for
7 days 3 times a day and each time 100 mL of irrigant liquid
was used and the dose of HA was 10 mg/100 mL. Mucociliary
clearance was measured without using any irrigation solution
in group B.

One-fourth of the grain saccharin tablet was placed to the
lateral part of the anterior end of the inferior turbinate of the

Main Points

The aim of this study is to find out whether the side effects
of radiotherapy after treatment of nasopharyngeal cancer can
be reduced.
We showed that simple applications such as nasal wash
with hyaluronic acid are effective to treat post-radiotherapy
side effects.
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patients and asked to swallow every 30 seconds. The clearance
time was determined by the first time the sugar was tasted.
The patients were then given nasal wash solutions containing
HA and were recommended to perform nasal wash 3 times a
day for 7 days. When the patients came back for control after
7 days, One-fourth of the grain saccharin tablet was placed at
the same place of the nasal cavity again, and they were asked
to swallow every 30 seconds, and the duration up to the sugar
taste was the new MCC time. The duration of MCC at first
and after 7 days of nasal wash with HA was compared. Data
were analyzed using Statistical Package for the Social Sciences
15.0 statistical package program. Categorical variables were
given as numbers and percentages. Continuous data were
as mean =+ standard deviation (SD) or median (interquartile
range). Conformance of continuous variables to normal dis-
tribution was evaluated by using visual (histogram and prob-
ability graphs) and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk tests). Paired t-test, or if not normally distrib-
uted, Wilcoxon signed-rank test was used for dependent vari-
ables. Descriptive statistics were given as mean for continuous
variables and SD as frequency and percentage for categorical
data. The level of statistical significance was set at P < .05.

Results

The patients in group A were aged between 32 and 65 years
and the median age was 44, years and the patients in group
B were aged between 33 and 61 years and the median age
was 41 years. There were only 3 patients in group A who were
above 60 years old.

The median duration of MCC in male patients of group B was
23 minutes (range, 9-44 minutes), whereas it was 21 minutes
(range, 9-36 minutes) in female patients. Before the adminis-
tration of nasal wash solution with HA, the median MCC dura-
tion of the male patients in group A was 26.4 minutes (range,
8-45 minutes), and the median MCC duration for female
patients in group A was 21.8 minutes (range, 7-33 minutes)
(Table 1). The difference between genders was not statistically
significant in both groups (P=.636).

The patients using saline and those who did not use any nasal
washing solutions were also compared and there was no sig-
nificant difference between the groups (P=.205). After the
use of nasal wash solution with HA, the median duration of
MCC for male patients was 21 minutes, ranging between 7 and
35 minutes, and it was 17.8 minutes, ranging between 7 and
30 minutes for females (Table 2). Administration of nasal wash
with HA significantly reduced MCC duration in both females
(P=.001) and men (P < 0.001). The patients who did not use
any nasal washing solutions were also compared with those
who used nasal wash with HA and there was a significant dif-
ference between the groups (P=.001).

Discussion

Mucociliary clearance is the first defense of the respiratory sys-
tem against inhaled particles. Impairment of the nasal muco-
ciliary function may endanger the airways and may cause lower
respiratory tract infections, as well as sinonasal and middle ear
diseases. Mucociliary clearance durations of 7-15 minutes are
considered normal and the duration longer than 20 minutes is
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Table 1. Mucociliary Clearance Time and Mean Duration
Before Hyaluronic Acid

MCC Time Before MCC Median Duration

Gender HA (Minutes) Before HA (Minutes)
Male 8-45 26.4
Female 7-33 21.8

MCC, mucociliary clearance; HA, hyaluronic acid.

Table 2. Mucociliary Clearance Time and Mean Duration
After Hyaluronic Acid

MMC Time After

MMC Median Duration

Gender HA (Minutes) After HA (Minutes)
Male 7-35 21
Female 7-30 17.8

MCC, mucociliary clearance; HA, hyaluronic acid.

considered pathological.® In our study, we used saccharin tab-
lets to calculate the MCC duration of the patients. To prevent
the effect of environmental factors on clearance durations, all
patients were tested in the same room and under suitable con-
ditions. The same physician placed saccharin tablets in the nasal
mea of all patients to have minor differences at the settlement.

Mucociliary clearance duration is prolonged in RT-received
patients; in RT-received patients, MCC time was 18-37 min-
utes 6 months after RT.° In a study concerning the effect of
age on MCC duration, prolongation of clearance time could
be seen over 60 years, but it was not statistically signifi-
cant.”® In our study, 3 patients (10%) were above 60 years old
and 47 patients were under 60 years (90%)

In the literature, the endoscopic and clinical benefits of HA
in patients with chronic adenoid and middle ear diseases
were investigated, and the endoscopic benefits of HA and
saline nasal wash solutions were compared. Saline solution
caused a reduction in anterior nasal secretions, dyschro-
mic nasal mucosa, and moderate-severe turbinate hyper-
trophy; however, in addition to these effects, HA caused
reduced post-nasal discharge, eustachian tube obstruction,
nasal mucosal edema, nasopharyngeal meatus, and anterior
nasal secretions." Local HA administration has been shown
to have a positive immunoregulatory effect on MCC of the
upper respiratory tract. The 42% reduction in the preva-
lence of upper respiratory tract infections in children has
been demonstrated by HA administration.'? Hyaluronic acid is
thought to play a central role in airway repair and remodeling
after trauma involving surgical procedures.* Several studies
showed that topical HA administration has a positive effect
on allergic and non-allergic rhinitis, recurrent upper airway
diseases, and endoscopic sinus surgery-related upper airway
diseases.”'? As radiotherapy is a kind of trauma, we wondered
about the effects of RT on upper airways and the functional
recovery of patients. In our study, HA reduced nasal mucosal
edema, nasopharyngeal meatus, and anterior nasal secretions
and had a positive effect on MCC.

Application of radiotherapy to the head and neck region causes
facial pain, nasal obstruction, and prolonged mucociliary trans-
port time in patients.'”® The RT dose was found to have a role
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in the loss of ciliary activity. 37 Gy and less doses were found
to be the most appropriate doses for the protection of ciliary
functions.® Chemotherapy in addition to radiotherapy causes
additional prolongation of MCC time.® None of the patients in
our study received chemotherapy.

Mucociliary clearance time was reported to be prolonged by
saccharin test in patients who received RT for head and neck
cancer.® In our study, the clearance time was prolonged in the
control patients after RT. Our study showed that hyaluronic
content had a positive effect on MCC in patients who received
RT. Of course, more controlled trials are needed to determine
both the level and the duration of positive impact.

Conclusion

Radiotherapy prolongs MCC time. In our study, we concluded
that HA-containing nasal wash solutions have more positive
effect on MCC duration compared to the saline nasal wash. On
the basis of our findings, we think HA-containing nasal wash
solutions can cause recovery both in the treatment of simple
sinonasal infections and post-effects of radiotherapy. It can
be a simple, easy-to-use, and cost-effective solution that can
improve patients’ quality of life.
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