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This study aimed to compare the efficacy of combined treatment with kenacort and montelukast vs.
surgical treatment using low temperature plasma radiofrequency ablation in children with snoring.
70 children with snoring were selected as the study subjects at our hospital and all children met the
inclusion criteria. According to the different treatments received by the children, the control group
(n=35) received combined treatment with kenacort and montelukast, while the observation group (n=35)
underwent surgery (low temperature plasma radiofrequency ablation). The clinical treatment effects,
degree of adenoid hypertrophy, symptom improvement, ventilator function, sleep quality and quality
of life were compared between the two groups of children. The total effective rate of treatment in the
control group was 71.43 %, while that in the observation group was 94.29 %, which was significantly
higher than that in the control group (p<0.05). Before treatment, there was no significant difference
in the adenoid-nasopharyngeal ratio between the two groups (p>0.05). After treatment, the adenoid-
nasopharyngeal ratio in the observation group was significantly lower than that in the control group
(p<0.05). Before treatment, there was no significant difference in the symptom score between the two
groups (p>0.05). After treatment, the symptom score in the observation group was significantly lower
than that in the control group (p<0.05). Before treatment, there was no significant difference in the LAT,
oxygen desaturation index 4 % and apnea-hypopnea index levels between the two groups (p>0.05). After
treatment, the LAT, oxygen desaturation index 4 % and apnea-hypopnea index levels in the observation
group were significantly lower than those in the control group (p<0.05). Before treatment, there was
no significant difference in the Pittsburgh sleep quality index score and obstructive sleep apnea-1 score
between the two groups (p>0.05). After treatment, the Pittsburgh sleep quality index score and obstructive
sleep apnea-1 score in the observation group were significantly lower than those in the control group
(p<0.05). Compared with combined treatment with kenacort and montelukast, low-temperature plasma
radiofrequency ablation is more effective for children with snoring and surgical treatment can better
improve the clinical symptoms and ventilator function of children, thereby further improving their sleep
quality and quality of life.
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Pediatric snoring refers to the sound or breathing
caused by obstructed airways during a child's
sleep. It is characterized by narrow airways, which
causes an increase in airflow velocity, leading to
vibration of the soft tissues around the throat and
the production of harsh snoring sounds!'l. Pediatric
snoring is a common respiratory sleep disorder
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in children, which can affect their sleep quality,
daytime attention, learning ability and may lead to
serious consequences such as breathing pauses!,
Its etiology is complex and may be related to
various factors such as genetics, upper respiratory
infections, obesity and others®. In recent years,
with the continuous development of modern
medical technology, the treatment of pediatric
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snoring has also been continuously updated and
improved. Currently, clinical treatment options
for pediatric snoring mainly include conservative
treatment and surgical treatment™. Conservative
treatment mainly uses methods such as oral
appliances, neck traction and drug therapy, while
surgical treatment mainly includes procedures
such as tonsillectomy, uvulopalatopharyngoplasty,
tongue base resection and low temperature plasma
radiofrequency ablation®®. However, different
treatment methods have different effects on
the treatment of pediatric snoring, and specific
treatment methods should be determined based on
the patient's individual circumstances.

Mometasone furoate and montelukast are currently
commonly used drugs for treating pediatric snoring.
Mometasone furoate mainly improves airway
ventilation by narrowing mucosal blood vessels
and reducing mucosal edemal”), while montelukast
can prevent mucosal edema and mucus secretion
caused by allergic reactions, thereby reducing the
degree of airway narrowing and obstruction!®.
Based on this, this study aims to explore the
differences in the efficacy of the combined use of
mometasone furoate and montelukast and surgical
treatment in the treatment of pediatric snoring, in
order to provide more scientific and reasonable
treatment options for clinical doctors.

MATERIAL AND METHODS
Study population:

A total of 70 children with snoring were selected
as the study population in our hospital. Basic
information such as age, gender, duration of illness
and degree of tonsillar hypertrophy was collected for
all patients. All patients met the inclusion criteria
and were divided into two groups based on the
different treatments they received; control group
(n=35) received treatment with a combination of
fluticasone propionate and montelukast alone, while
the observation group (n=35) underwent surgery
(low-temperature plasma radiofrequency ablation).

Inclusion and exclusion criteria:

Inclusion criteria: Children aged between 2 y and
13 y old with good physical condition; children
diagnosed with simple snoring after preliminary
examination, excluding other sleep-disordered
breathing; snoring seriously affects the sleep quality
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and quality of life of the child; both the child and the
parent voluntarily participate in the study, and sign
the informed consent form.

Exclusion criteria: Children with severe systemic
diseases such as cardiovascular, pulmonary, nervous
and endocrine diseases; children with severe
respiratory infections or other respiratory diseases;
children with oral or throat inflammation, such as
tonsillitis, pharyngitis, etc.; children with severe
sleep disorders such as night terrors, sleepwalking,
etc.; children who have received relevant surgical
treatment or medication for snoring and parents who
do not agree to participate in the study.

Methods:

Control group: The control group of patients
received simple medication treatment with
budesonide mometasone furoate nasal spray
(Zhejiang Xianju Pharmaceutical Co., Ltd., National
Medical Products Administration Approval No.
H20113481) at a dose of 1 spray per nostril per day
and montelukast sodium chewable tablets (Qilu
Pharmaceutical (Hainan) Co., Ltd., National Medical
Products Administration Approval No. H20203124)
at a dose of 4 mg/d for children under 6 y old and
5 mg/d for children aged 6 y and older, once daily
before bedtime, for a continuous treatment period of
3 mo.

Observation group: The observation group of
patients received treatment with low-temperature
plasma radiofrequency ablation after surgery.
Specifically, after general anesthesia, the tonsils
were removed using an Evac70° scalpel. The tonsil
membrane was fully exposed and located, and then
cut from top to bottom and from outside to inside,
with complete removal of the tonsils outside the
tonsil membrane. If there were any bleeding points,
electro cautery was used to stop the bleeding. After
the tonsils were removed, low-temperature plasma
radiofrequency ablation was performed under nasal
endoscopy. A soft guide wire was inserted from the
nasal cavity, pulled out from the mouth, and grasped
at both ends for traction to expose the nasopharynx.
A hemostatic forceps was used to bend the front end
of the plasma knife to facilitate endoscopic ablation
through the mouth. During the operation, normal
tissues were protected, bleeding was stopped in
a timely manner, and the knife was removed after
ensuring a clean removal and the operation was
completed.
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Observational indicators:

Clinical treatment efficacy: The clinical treatment
efficacy of the patients was classified into cured,
markedly effective, effective and ineffective. The
criteria for judgment are as follows; cured clinical
symptoms of the patients disappeared completely
after treatment; markedly effective clinical symptoms
of the patients improved significantly and approached
disappearance after treatment; effective -clinical
symptoms of the patients improved to some extent
after treatment and ineffective clinical symptoms of
the patients did not improve or even worsened after
treatment.

Degree of adenoid hypertrophy: The degree of
adenoid hypertrophy in the patients was evaluated
using the Adenoid-Nasopharyngeal ratio (A/N ratio)
1 before and after treatment. The A/N ratio of >0.71
was used as the pathological hypertrophy standard
and surgical indication. The higher the A/N ratio of
the patients, the more severe their degree of adenoid
hypertrophy.

Improvement of symptoms: Before and after
treatment, the "Pediatric Snoring Symptom
Evaluation Scale" developed by our hospital was
used to evaluate the improvement of symptoms in
the patients. This scale includes four aspects; snoring
volume, duration of breathing cessation, mouth
breathing and daytime sleepiness. Each aspect adopts
a 0-5 point system, and the total score of the scale is
20 points. The lower the score of the patients, the
more significant their symptom improvement.

Ventilation function: Before and after treatment,
the multi-channel sleep test was used to measure the
ventilation function of the patients. The ventilation
function indicators included in this study were;
Longest Apnea Time (LAT), the frequency of oxygen
saturation levels below 4 % of the baseline per hour
(Oxygen Desaturation Index (ODI)-4 %), and the
number of apnea and hypopnea events per hour of
sleep (Apnea-Hypopnea Index (AHI)).

Sleep quality: Before and after treatment, the
Pittsburgh Sleep Quality Index (PSQI) was used to
evaluate the sleep quality of the children!''"). The
scale includes 7 sleep quality assessment indicators;
sleep quality, sleep duration, sleep efficiency, sleep
disorders, use of sedatives or sleeping pills, daytime
dysfunction and subjective evaluation of sleep
quality. The score range for each indicator is 0-3
points and the total score is 21 points. The higher the

Special Issue 5, 2023

score, the worse the child's sleep quality.

Quality of life: Before and after treatment, the
Obstructive Sleep Apnea (OSA-1) scale was used
to evaluate the quality of life of the children!'%.
The scale includes 8 items; degree of sleepiness,
restlessness, headaches, coughing, nasal congestion,
breathing difficulties, dry mouth and nocturia. The
score range for each item is 0-3 points and the total
score is 24 points. The higher the total score, the
worse the child's quality of life.

Statistical analysis:

GraphPad Prism 8 was used for graphing and
Statistical Package for the Social Sciences (SPSS)
22.0 was used to analyze the data. For continuous
data, the mean and standard deviation were used to
describe the distribution and t-test or Analysis of
Variance (ANOVA) was used to compare differences
between the two groups. For categorical data,
frequency and percentage were used to describe the
distribution, and Chi-square (y?) or Fisher's exact
tests were used to compare differences between the
two groups. p<0.05 were considered statistically
significant.

RESULTS AND DISCUSSION

Among the 35 patients in the control group, there
were 20 males and 15 females, aged 2 y-12 y with
a mean age of (6.2£1.7) y, and a disease course of 4
mo to 3 y with an average of (1.3+0.8) y. The degree
of tonsillar hypertrophy was as follows; grade I in 8
cases, grade II in 9 cases and grade III in 18 cases.
Among the 35 patients in the observation group,
there were 22 males and 13 females, aged 2 y-13 y
with a mean age of (6.4£1.6) y, and a disease course
of 5 mo to 3 y with an average of (1.4+0.8) y. The
degree of tonsillar hypertrophy was as follows; grade
I in 9 cases, grade Il in 9 cases and grade Il in 17
cases. The baseline information of the two groups
of patients was similar and there was no statistically
significant difference (p>0.05) as shown in Table 1.

The total effective rate of treatment in the control
group was 71.43 %, while the total effective rate of
treatment in the observation group was 94.29 %. The
total effective rate of treatment in the observation
group was significantly higher than that in the control
group (p<0.05) as shown in Table 2.

Before treatment, there was no significant difference
in the A/N ratio between the two groups of patients
(p>0.05). After treatment, the A/N ratio in the
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observation group was significantly lower than that
in the control group (p<0.05) as shown in Table 3.

Before treatment, there was no significant difference
in the symptom scores between the two groups of
patients (p>0.05). After treatment, the symptom
scores of the observation group were significantly
lower than those of the control group (p<0.05), as
shown in Table 4.

As shown in fig. 1, the LAT values of the control
group before and after treatment were (45.21£6.09
and 25.34+4.12) and the ODI 4 % values were
(25.63+£5.19 and 13.45+4.21), and the AHI values
were (31.35+7.17 and 15.91£5.13), respectively. The
LAT values of the observation group before and after
treatment were (44.83+5.47 and 18.45+3.23), the
ODI 4 % values were (26.07+4.89 and 8.32+3.84)
and the AHI values were (31.72+6.62 and 9.48+3.46).

Before treatment, there was no significant difference
in LAT, ODI 4 % and AHI levels between the two
groups (p>0.05). After treatment, the LAT, ODI
4 % and AHI levels of the observation group were
significantly lower than those of the control group
(p<0.05).

As shown in fig. 2, the PSQI scores before and after
treatment in the control group were (17.92+1.43 and
14.38+1.26) and the OSA-1 scores were (19.26+2.85
and 11.64+1.98); the PSQI scores before and after
treatment in the observation group were (18.21+1.23
and 11.57+1.25) and the OSA-1 scores were
(19.37£2.91 and 8.26+1.39). Before treatment, there
was no significant difference in PSQI scores and
OSA-1 scores between the two groups (p>0.05);
after treatment, the PSQI and OSA-1 scores in the
observation group were significantly lower than
those in the control group (p<0.05).

TABLE 1: COMPARISON OF BASELINE INFORMATION BETWEEN THE TWO GROUPS OF PATIENTS

Basic data information Control group (n=35) Observation group (n=35) t/y? p

Gender 0.238 0.625

Male 20 22

Female 15 13

Average age (years) 6.2+1.7 6.4+1.6 0.506 0.613

Average duration of 1.3:0.8 1.4:0.8 0.522 0.602

disease (years)

Degree of tonsil 0.077 0.780
hypertrophy

Class | 8 9

Class Il 9 9

Class 1l 18 17

TABLE 2: COMPARISON OF CLINICAL TREATMENT EFFICACY BETWEEN THE TWO GROUPS OF
PATIENTS

Group (n) Cure Markedly effective Efficient Invalid Total eff(e;; ive rate
Control group (n=35) 2 11 12 10 0.7143
Observation group (n=35) 10 14 9 2 0.9429

N 6.436

p 0.011

TABLE 3: COMPARISON OF ADENOID HYPERTROPHY BETWEEN THE TWO GROUPS OF PATIENTS

Degree of A/N ratio

Group

Before treatment After treatment
Control (n=35) 0.82+0.33 0.69+0.23
Observation (n=35) 0.83+0.36 0.60+0.12
t 0. 121 2.052
p 0. 903 0.044

282

Indian Journal of Pharmaceutical Sciences

Special Issue 5, 2023



www.ijpsonline.com

TABLE 4: COMPARISON OF SYMPTOM IMPROVEMENT BETWEEN THE TWO GROUPS OF PATIENTS

Symptom index score (points)

Group
Before treatment After treatment
Control (n=35) 14.23+2.74 8.61+1.85
Observation (n=35) 14.31+2.59 5.54+1.13
t 0.125 8.378
p 0.900 <0.001
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Fig. 1: Comparison of respiratory function between the two groups of patients
Note: *p<0.05, ( Il ): Control group and ( ): Observation group
20 = p L
*
I 20—
15 -
o s *
] : 15m | p—
Y 04 -
a % 10
o P o
=3 = 5-
0- T T 0- T T
Before surgery After surgery Before surgery After surgery

Fig. 2: Comparison of sleep quality and quality of life between the two groups of patients

Note: *p<0.05, (Il ): Control group and ( ): Observation group
Pediatric snoring refers to the condition in which
children produce snoring sounds during sleep,
mainly manifested as loud snoring or long duration
of snoring, accompanied by varying degrees of
impaired sleep quality!"*!. Another study found that in
addition to impaired sleep quality, pediatric snoring
may also lead to some other physical problemsf!4.
For example, prolonged snoring symptoms may lead
to the occurrence of sleep apnea syndrome, which can
cause hypoxemia, hypercapnia and other problems,
and in the long run, it may also lead to complications
such as cardiovascular and cerebrovascular diseases.
In addition, the occurrence of snoring can also lead
to an increase in nasal and pharyngeal secretions,
which can cause persistent stimulation to the child's
tonsils and/or adenoids!'®). Therefore, the course of
the disease is usually longer, and the impact on the
daily life and growth, and development of affected
children is also more severe.

Currently, the treatment methods for pediatric snoring

Special Issue 5, 2023

Indian Journal of Pharmaceutical Sciences

mainly include conservative treatment and surgical
treatment. Drug therapy is one of the conservative
treatment methods. Due to its non-invasive nature and
lack of anesthesia, drug therapy has become the most
acceptable treatment method for children and their
families. The drug therapy method mainly involves
the use of anti-inflammatory drugs and oral expanders
to quickly relieve symptoms in children!'®. The
control group in this study used kenalog, a common
topical glucocorticoid, which has strong anti-itch,
anti-inflammatory, anti-allergic, vasoconstrictive and
cell division inhibition effects. It can reduce local
inflammation in children and shrink adenoid tissue
to relieve clinical symptoms such as nasal congestion
and runny nose!'”!. Montelukast sodium can block the
combination of leukotriene’s and receptors produced
by the body's cells induced by external pathogenic
factors, thus blocking airway inflammation and
improving mucosal edema, reducing adenoid
growth, and decreasing secretions!'®). Studies have
shown that the combination of these two drugs
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can have a synergistic effect, further improving
the treatment effectiveness for children. Surgical
treatment is achieved by removing enlarged lesions
in children to improve clinical symptoms!'®. The
traditional surgical methods for pediatric snoring
are tonsillectomy and adenoidectomy, and the
traditional surgical treatment effective rate can reach
85 % to 90 %1%, However, this method can easily
cause damage to normal tissues near the lesions, so
the acceptance level of children and their families
is relatively low. Low-temperature plasma ablation
is a new surgical technique used to treat pediatric
snoring®?!l. It uses a radio frequency electric field to
activate gas molecules and produce low-temperature
plasma, which accurately ablates soft tissue in the
nasopharynx without damaging surrounding tissues,
thereby improving pediatric snoring symptoms.
Clinical studies have shown that compared with
traditional surgical methods??, low-temperature
plasma ablation can significantly reduce damage to
normal tissues in children while ensuring treatment
effectiveness. However, there is no clear conclusion
yet about the differences in efficacy between drug
therapy with kenalog and montelukast, and low-
temperature plasma ablation for the treatment of
pediatric snoring.

The results of this study show that the total effective
rate of the treatment group is significantly higher than
that of the control group (p<0.05). After treatment,
the A/N ratio, symptom score, ventilation function,
sleep quality and quality of life of the treatment
group were significantly better than those of the
control group (p<0.05). These results suggest that
compared to the treatment with ketotifen fumarate
and mometasone furoate alone, low-temperature
plasma radiofrequency ablation therapy is more
effective in treating children with the condition. As
for safety concerns of the parents, there were no
serious adverse reactions reported in the 70 treated
children, and postoperative pain in the treatment
group could be relieved within 3 d. This suggests that
there is no significant difference in safety between
low-temperature plasma radiofrequency ablation
therapy and treatment with ketotifen fumarate and
mometasone furoate alone.

Although this study to some extent demonstrated the
difference in efficacy between drug treatment and
surgical treatment, there are still some limitations
in the study such as; the sample size was relatively
small, including only 70 children, which may lead
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to bias in the results. In the future, increasing the
sample size could further verify the reliability
and stability of the results; this study adopted a
single-center research design, which has certain
geographical and institutional limitations. In the
future, a multicenter, randomized controlled research
design could be used to expand the sample range
and improve the generalizability of the research; the
study did not involve the observation of long-term
efficacy and only evaluated the short-term effects.
In the future, longer follow-up observations could
be used to assess the long-term efficacy of low-
temperature plasma radiofrequency ablation; the
study did not track and observe the psychological and
behavioral development of children. In the future, a
more detailed evaluation of these factors could be
conducted to fully understand the effects and impact
of low-temperature plasma radiofrequency ablation
on the treatment of pediatric sleep apnea.
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