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Abstract

BACKGROUND

Childhood obstructive sleep apnea hypopnea syndrome (OSAHS) is a common
clinical disease that can cause serious complications if not treated in time. The
preferred treatment for OSAHS in children is surgery.

AIM
To observe the effects of soft palate-pharyngoplasty on postoperative outcome,
pharyngeal formation, and possible complications.

METHODS

A total of 150 children with snoring, hernia, and mouth breathing were selected.
A polysomnography test was performed to confirm the diagnosis of OSAHS. The
children were randomly divided into experimental and control groups. The
experimental group underwent adenoidectomy, tonsillectomy, and soft palate-
pharyngoplasty. The control group underwent adenoidectomy and
tonsillectomy. The t-test and chi-square test were used to compare conditions
such as postoperative fever, postoperative hemorrhage, and pharyngeal reflux.
Postoperative efficacy and complications were interrogated and observed in the
form of outpatient follow-up and telephone follow-up at 6 mo and 1 year after
surgery. The curative effects were divided into two groups: Cure (snoring,
snoring symptoms disappeared) and non-cure.

RESULTS

The effective rate of the experimental group was significantly higher than that of
the control group, but the difference was not statistically significant (P > 0.05).
The incidence of postoperative bleeding was lower in the experimental group.
There was no postoperative pharyngeal reflux in either group. In the
experimental group, the incidence of hyperthermia (body temperature exceeded
38.5 °C) was lower than that in the control group. The difference in postoperative
swallowing pain scores between the experimental and control groups was
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significant.

CONCLUSION

Soft palate-pharyngoplasty can more effectively enlarge the anteroposterior
diameter and transverse diameter of the isthmus faucium. Compared with
surgery alone, it can better treat OSAHS in children, improve the curative effect,
reduce the risk of perioperative bleeding, close the surgical cavity, reduce the risk
of postoperative infection, reduce the proportion of postoperative fever, and
accelerate healing. Although this process takes more time, it is simple, safe, and
effective.

Key words: Obstructive sleep apnea hypopnea syndrome; Children; Soft palate-
pharyngoplasty; Efficacy; Blood; Pain

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Adenoidectomy and tonsillectomy are currently the most important treatments
for children with obstructive sleep apnea hypopnea syndrome. Soft palate-
pharyngoplasty can more effectively enlarge the anteroposterior diameter and transverse
diameter of the isthmus faucium. Compared with surgery alone, it can better treat
obstructive sleep apnea hypopnea syndrome in children, improve the curative effect,
reduce the risk of perioperative bleeding, close the surgical cavity, reduce the risk of
postoperative infection, reduce the proportion of postoperative fever, and accelerate
healing. Although this process takes more time, it is simple, safe, and effective.
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INTRODUCTION

Obstructive sleep apnea hypopnea syndrome (OSAHS)!"’! refers to a series of
pathophysiological changes caused by the partial or total blockage of upper airway
during sleep, disturbing the normal ventilation and sleep structure. OSAHS in
children often manifests as snoring, mouth breathing, repeated wakefulness in sleep,
enuresis, hyperhidrosis, which seriously affect their cardiovascular system, physical
development, craniofacial development and neurological cognitive function
development!~l. The main causes of OSAHS in children are adenoid hypertrophy,
tonsil hypertrophy, and obesity!*’l. Adenoidectomy and tonsillectomy are currently
the most important treatments for children with OSAHS. Although generally
considered safe and simple, the risk of tonsillectomy varies in frequency and severity.
The incidence of postoperative bleeding!"', intraoperative infection, and delayed
healing is still not low, and life-threatening postoperative bleeding events can also
occur. It is necessary to pay attention to how to improve the curative effect, accurately
diagnose the obstruction plane, and personalize the treatment plan, effectively expand
the nasopharyngeal and oropharyngeal airway, reduce the incidence of adverse
events such as postoperative bleeding, reduce the pain of children, and accelerate
healing. The clinical data of 150 children with OSAHS who were hospitalized in our
hospital from October 2016 to December 2017 are summarized.

MATERIALS AND METHODS

Study subjects

In total, 150 children from our hospital from October 2016 to June 2018 were collected.
These children were diagnosed with OSAHS by sleep respiration monitoring!'? (Alice
6), and were hospitalized for surgical treatment under general anesthesia. All children
were 3-10 years old, with an average age of 5.9 years; there were 86 males and 64
females with a treatment course of 2 to 6 years (Table 1). The children had different
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degrees of the following symptoms: Snoring during sleep, suffocation, mouth
breathing, double nasal congestion, night awakening, inattention, memory loss, and
recurrent tonsillitis. Three dimensional computed tomography (CT) of the respiratory
tract was done in the patients as a routine preoperative examination to obtain the ratio
A/N (A is the thickness of the adenoid, i.e. the vertical distance from the most
prominent point of the lower edge of the adenoid to the tangential line outside the
occipital slope of the occipital slope; N is the thickness of the nasal cavity, i.e. the
distance from the upper end of the hard palate to the connection point between the
root of the wing plate and extracranial aspect of the occipital slope). The diagnostic
criteria for adenoid pathological hypertrophy are A/N > 0.71 with clinical symptoms.
According to the horizontal position CT, the tonsil size and distances were evaluated.
Those who met the inclusion criteria and obtained parental consent were treated with
tonsillectomy.

Diagnostic criteria for OSAHS in children: OSAH index > 1 time/h; and hypoxemia,
defined as the lowest arterial oxygen saturation below 0.920*""1,

Inclusion criteria: Children diagnosed with OSAHS; patients with chronic tonsillitis;
and patients with double tonsils more than III degree.

Exclusion criteria: Patients who refused to undergo tonsillectomy; patients with
partial tonsillectomy; and patients with OSAH index <1 time/h.

Tonsil size degree: The tonsil size was divided into I-IV degrees!'"l. Degree I:
Confined to the tonsil socket; degree II: Protruding from the lingual arch and
occupying 1/2 of the pharyngeal cavity; degree III: Protruding from the tonsil socket,
occupying 3/4 of the pharyngeal cavity; and degree IV: The tonsils on both sides were
almost opposite, blocking the pharyngeal cavity.

Diagnostic criteria for chronic tonsillitis: A diagnosis of chronic tonsillitis can be
achieved by any of the following criteria: Occurs more than 7 times a year; occurs
more than 5 times a year for more than 2 years; and occurs more than 3 times a year
for more than 3 years!'"’l.

Grouping
The children were randomly divided into an experimental group and control group.
The patients in the experimental group underwent soft palate-pharyngoplasty after
resection of the tonsils. The control group was exposed after the tonsils were
removed.

Surgical instruments
Stryker nasal endoscope (child 70°), Image Pickup System and Surgical Power System
for Electric Cutting Drill.

Surgical procedure

General anesthesia was performed in all cases, and the oropharynx was exposed with
a Davis mouthpiece (Table 2). For soft palate-pharyngeal angioplasty, the anterior
arch was cut with an electric knife to expose the upper pole of the tonsil. The tonsils
were pulled inward with the Alice forceps, and then completely removed along the
tonsil capsule. After complete resection, the tonsil socket was observed;
electrocoagulation was performed with an electric knife until there was no bleeding in
the operation area. The incision was sutured with absorbable thread, the posterior
arch mucosa was sutured to the upper side, and the sutured soft palate was sutured to
complete the soft palate-pharynx (Figure 1). For adenoid surgery, two thin catheters
were sutured by soft palate through the nose, and the nasopharynx was directly
viewed through a 70° nasal endoscope. Some of the posterior nostrils were obstructed
by the hypertrophic adenoids, bilateral torus tubariusta and ostium pharyngeum
tubaeauditivae were also squeezed. Adenoids were completely removed with the
power system and then bleeding was stopped. Nasopharyngeal surgical wounds were
observed until there was no bleeding or residual.

Perioperative management

Soft food was started 6 h after surgery, and antibiotics and mouthwashes were used
as appropriate after surgery. Patients were discharged from the hospital 2 to 3 d after
surgery and followed up in the clinic from 6 to 12 mo.

Evaluation of efficacy
In the cure group, sleep snoring basically disappeared, there was no mouth breathing
and sleep apnea, and the patient was able to sleep quietly. In the non-cure group,
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Table 1 Basic patient information, n (%)

Informaton Experiment Control S X P value
Gender

M 41 (54.7) 45 (60) 0.44 0.51
F 34 (45.3) 30 (40)

Age 6.1 5.6 0.76
M 5.2 5.8 2.14

F 7.1 55 2.05

Diagnosis

OSAHS 75 (100) 75 (100)

Chronic tonsillitis 43 (57.3) 39 (52) 0.43 0.51
Others 69 (92) 71 (94.7) 0.42 0.51
Complications

Asthma 4(5.3) 3 (4) 0.15 0.70
Allergic rhinitis 8 (10.7) 6(8) 0.35 0.58
Obesity 9(12) 7(9.3) 0.28 0.60
Hearing loss 4 (5.3) 2(27) 0.69 0.41

OSAHS: Obstructive sleep apnea hypopnea syndrome.

snoring and mouth breathing symptoms were reduced or there were no significant
changes.

Observation indicators of complications
Postoperative fever, postoperative bleeding, and velopharyngeal incompetence.

Postoperative pain score

The Wong-Baker facial expression scale (Figure 2)” was used. The method uses six
facial expressions, from smile, frowning to crying, to indicate different degrees of
pain. The 10-point scale was used, and the degree of pain was proportional to the
score. A score of 0 indicates no pain, 2 indicates a slight pain, 4 indicates mild pain, 6
indicates moderate pain, 8 indicates severe pain, and 10 indicates severe pain. The
child indicated which expression best represented the degree of pain. The more the
expression to the left, the lighter the pain; the more the expression to the right, the
higher the pain. Postoperative pain was recorded continuously for 1 wk.

Statistical analysis

SPSS 17.0 statistical software was used, and the statistical methods were independent
sample t-test and chi-square test, Statistical comparisons were made between the
different groups of patients and controls by the j? test calculated on 2 x 2 contingency
tables. The Fisher's exact test was used when expected cell values were less than 5. A
P value less than 0.05 was considered statistically significant.

RESULTS
Efficacy

In the experimental group, 71 cases (94.7%) were cured and 4 cases were not cured
(5.3%); in the control group, 68 cases (90.7%) were cured and 7 cases (9.3%) were not
cured. The effective rate of the experimental group was significantly higher than that
of the control group, but the difference was not statistically significant (P > 0.05, Table
3).

Complications

Postoperative bleeding: There were four cases of postoperative bleeding in the
control group, which appeared 5-10 d after surgery; and 0 cases in the experimental
group (Table 4).

Velopharyngeal incompetence
There were no symptoms of velopharyngeal incompetence in both groups.
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Figure 1 The incision was sutured with absorbable thread, the posterior arch mucosa was sutured to the
upper side, and the sutured soft palate was sutured to complete the soft palate-pharynx. A: Before
tonsillectomy; B: After tonsillectomy; C: After soft palate-pharyngoplasty; D: The isthmus faucium was dilated after

surgery.

Hyperthermia

In the experimental group, there was one case of hyperthermia (body temperature
exceeded 38.5 °C), and eight cases of postoperative hyperthermia in the control group.
The difference was statistically significant.

Swallowing pain score

The postoperative swallowing pain scores of the experimental group and the control
group were as follows: Postoperative day 1: 8 £ 1.6 and 6.9 + 2.0; postoperative day 2:
71+1.4and 6.1 £1.9; postoperative day 3 : 5.5 +1.9 and 4.8 + 1.6; postoperative day 4:
4.5+ 2.1 and 3.2 £ 1.4; postoperative day 5: 3.6 + 1.8 and 2.6 + 1.4; postoperative day 6:
3.4 +14and2+13, P<0.05, the difference was statistically significant (Table 5).

DISCUSSION

OSAHS refers to a series of pathophysiological changes caused by the partial or total
blockage of upper airway during sleep, disturbing the normal ventilation and sleep
structure. The incidence of OSAHS in children is 1%-5%, and the peak age of onset is
2-5 years old"”l. Children can be characterized by snoring, mouth breathing, hernia,
bedwetting, restless sleep, and daytime sleepiness. Long-term mouth breathing can
affect the development of the craniofacial region. In severe cases, it may even lead to
growth retardation, decreased learning ability, and decreased memory!”>*!. Early
diagnosis and early treatment are extremely important for children with OSAHS. The
tonsils and adenoids are immune organs that are part of the pharyngeal lymphatic
ring, and have protective effects on the body. However, hypertrophic tonsils and/or
adenoids can cause upper airway stenosis, causing recurrent episodes of upper
respiratory tract infection, leading to a series of pathological changes, which are
important causes of OSHAS in children and play an important role in airway
obstruction in children with OSAHS. Tonsillectomy and adenoidectomy are the
preferred methods for relieving respiratory obstruction and treating OSAHS in
children™ >,

Surgery can quickly and effectively improve the symptoms of sleep snoring,
improve the quality of sleep, and reduce the risk of OSAHS complications. The
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Table 2 Anesthesia and duration of surgery, n (%)

Experiment Control )a P value
Anesthesia
Inhalation 73 (97.3) 74 (98.7) 0.34 0.56
Intravenous injection 2(27) 1(1.3)
Surgical procedure
Tonsillectomy and adenoidectomy 71 (94.7) 72 (96) 0.34 0.56
Tonsillectomy 4 (5.3) 34
Surgery duration (min)
20-30 48 (64) 55 (73.3)
30-40 24 (32) 19 (25.3)
40-50 2(2.7) 0(0)
50-60 1(1.3) 0(0)

efficiency of adenoidectomy and tonsillectomy is different. How to improve the
curative effect and maximize the benefits? In our study, the transverse diameter,
anteroposterior diameter, and pharyngeal distance of the isthmus faucium in patients
underwent soft palate-pharyngoplasty were significantly larger than those underwent
tonsillectomy alone, which was more conducive to the relief of symptoms such as
sleep snoring. After soft palate-pharyngoplasty, the reinforcement of the lateral
pharyngeal wall and the closure of the wound surface are beneficial for children early
eating. The swallowing action reduces the scar formation in the surgical cavity, and
the scar formation is relatively small, which can improve the postoperative long-term
discomfort. The cure rate of the experimental group was higher than that of the
control group. Although there was no significant difference in the cure rate between
the two groups, the patient did not receive sleep monitoring after the operation, and
only relied on the family description of the child to interpret the recovery effect,
which may affect the results. Besides, asthma attacks, allergic rhinitis and other
attacks may affect the judgment of the cure effect, so the cure rate maybe deviated
from the actual situation. Furthermore, soft palate-pharyngoplasty is beneficial to
maintain the shape of soft palate. Although the difference in cure rate is not
statistically significant in the near future, it is considered in the long-term that soft
palate after suture has certain clinical significance for preventing soft palate relaxation
and restenosis.

It has been reported that the bleeding rate after tonsillectomy is 2.1% to 12%**,
and the incidence of hemostasis requiring secondary surgery is 1.2% to 6%,
Chronic tonsillitis, age, and attention deficit/hyperactivity disorder are risk factors for
postoperative bleeding in tonsillectomy™l. Reliable hemostasis was performed after
removal of the tonsils during surgery. However, after operation, due to pain, children
may cry, shout, vomit, cough, or feel nausea, causing bleeding or even active bleeding
on the wound surface. The soft palate-pharyngoplasty may seal off the wound so that
it is no longer exposed to the mouth and strengthen the lateral pharyngeal wall,
greatly reducing the risk of postoperative bleeding. Moreover, after the wound is
sealed off, the area of tunica albuginea after surgery is reduced, and the probability of
bleeding after premature detachment of the tunica albuginea due to food friction is
also reduced. In the study, there was no significant difference in the incidence of
chronic tonsillitis between the experimental group and the control group. In the
control group, four patients developed postoperative bleeding, aged 7 years, 9 years, 6
years, and 10 years, two of them had chronic tonsillitis, and two had no history of
tonsillitis; the 9-year-old patient returned to the operating room for hemostasis
treatment, and the bleeding symptoms of the other three patients were controlled
after compression and hemostasis. All bleeding occurred about 1 wk after surgery. In
the experimental group, there was no bleeding after tonsillectomy. There was a
statistically significant difference in the incidence of bleeding between the two groups,
indicating that the closure of the surgery can greatly reduce the incidence of bleeding
after tonsillectomy.

In the study, eight cases of postoperative hyperthermia occurred in the control
group, and one case in the experimental group. The difference was statistically
significant. After soft palate-pharyngoplasty, only a small amount of tunica albuginea
was formed around the incision in the closed operation cavity, and the area of tunica
albugine was significantly reduced compared with the control group, which reduced
the postoperative inflammatory reaction and reduced the probability of fever. At the
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Figure 2 The Wong-Baker facial expression scale.

same time, the possibility of infectious fever due to poor formation of the tunica
albuginea is also reduced.

Many studies have found that postoperative pain in children is often
underestimated; compared with adult patients, postoperative analgesia is reported to
be inadequatel”*!. Dehydration and inadequate nutrient intake may be responsible
for the increased pain after tonsillectomy!"**l. After tonsillectomy, the mucous
membrane was torn, the glossopharynx and the vagus nerve were stimulated, which
caused pain. Tissues have local edema, inflammatory cell exudation and other
symptoms after trauma, which leads to a large release of pain-causing substances,
significantly increases the sensitivity of nerve endings receptors and causes local pain.
The contraction of the pharyngeal muscles during swallowing causes compression of
the tonsil fossa wounds, which in turn makes the pain significantly worse. The study
found that the pain level and duration of pain in the experimental group were all less
than the control group, which shows that the suture treatment of the surgery can
relieve pain to some extent. The suture treatment of the surgical cavity can reduce the
degree of wound exposure, and the nerve endings are wrapped in the wound surface,
and the degree of swallowing stimulation generated by the child when eating is
obviously reduced. And the wound after suturing is no longer exposed in the mouth,
which is beneficial to the children to eat granular food, so as to avoid malnutrition
caused by eating mainly liquid food.

In adult OSAHS patients, some people have velopharyngeal insufficiency after
uvulopalatopharyngoplasty. However, there was almost no velopharyngeal
insufficiency after adenoidectomy in children. In the study, no patients had a
velopharyngeal insufficiency or an open nasal sound, either in the control group or
the experimental group. At the same time, all patients had no complications of
velopharyngeal insufficiency after suture, indicating that the application of soft
palate-pharyngoplasty in children with OSAHS is safel*’.

For children with OSAHS, soft palate-pharyngoplasty and adenoidectomy can
more effectively enlarge the airway, so snoring and mouth breathing symptoms are
better after surgery. Although palate-pharyngoplasty will prolong the operation time,
it can maximize the upper airway, improve the surgical cure rate, reduce the risk of
bleeding, shorten the pain duration of children, and accelerate healing.
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Table 3 Effectiveness comparison of the two groups, n (%)

Experiment Control X P value
Cure 71 (94.7) 68 (90.7) 0.883 0.347
Non-cure 4(5.3) 7 (9.3)

Table 4 Postoperative complications

Experiment (cases) Congrol (cases) X P value

Hyperthermia
>38.5 1 8 579 0.02
<385 74 67
Postoperative bleeding
Male 0 3 411 0.04
Age 6yr

7yr

9yr
Female 0 1

10 yr
Velopharyngeal incompetence 0 0

Table 5 Swallowing pain score

Days after surgery (d) Control Experiment T P value
1 8+1.6 6.9+2.0 427 <0.05
2 71+14 6119 4.90 <0.05
3 55+19 48+16 3.67 <0.05
4 45421 32+14 5.64 <0.05
5 3.6+18 26+14 426 <0.05
6 34+14 2+13 7.29 <0.05

ARTICLE HIGHLIGHTS

Research background

Childhood obstructive sleep apnea hypopnea syndrome (OSAHS) is a common clinical disease
that can cause serious complications if not treated in time. The preferred treatment for OSAHS in
children is surgery. In order to improve the postoperative outcome of children with OSAHS, and
improve the safety of operation,this study made a clinical observation of the effect of soft palate-
pharyngoplasty on postoperative outcome, pharyngeal formation and possible complications.

Research motivation

For children with OSAHS, soft palate-pharyngoplasty and adenoidectomy can more effectively
enlarge the airway, so snoring and mouth breathing symptoms are better after surgery.
Although generally considered safe and simple, the risk of tonsillectomy varies in frequency and
severity. The incidence of postoperative bleeding, intraoperative infection, and delayed healing
is still not low, and life-threatening postoperative bleeding events have also occurred. How to
maximize the upper airway, improve the surgical cure rate, reduce the risk of bleeding, shorten
the pain duration of children, and accelerate healing, is worth discussing.

Research objectives

These 150 children have different degrees of the following symptoms: Snoring during sleep,
suffocation, mouth breathing, double nasal congestion, night awakening, inattention, memory
loss, recurrent tonsillitis, etc. The child patients were given a 3D-computed tomography of the
respiratory tract and were diagnosed as OSAHS by sleep respiration monitoring, and were
hospitalized for surgical treatment under general anesthesia.

Research methods
The children were randomly divided into experimental and control groups. The experimental

Reishidenge WJCC | https://www.wjgnet.com 686 February 26,2020 | Volume8 | Issue4 |



Ding XX et al. OSAHS in children

group underwent adenoidectomy, tonsillectomy, and soft palate-pharyngoplasty. The control
group underwent adenoidectomy and tonsillectomy. The t-test and y? test were used to compare
conditions such as postoperative fever, postoperative hemorrhage, and pharyngeal reflux.
Postoperative efficacy and complications were interrogated and observed in the form of
outpatient follow-up and telephone follow-up at 6 mo and 1 year after surgery. The curative
effect was divided into two groups, cure (snoring, snoring symptoms disappeared) and non-
cure.

Research results

In the experimental group, 71 cases were cured (94.7%), 4 cases (5.3%) were not cured; in the
control group 68 cases (90.7%) were cured, and 7 cases (9.3%) were not cured. The effective rate
of the experimental group was significantly higher than that of the control group, but the
difference was not statistically significant. Four cases of postoperative bleeding occurred in the
control group, which occurred 5-10 d after surgery. There were 0 cases of postoperative bleeding
in the experimental group. There was no postoperative pharyngeal reflux in either group. In the
experiment group, 1 case of hyperthermia occured, and 8 cases occurred in the control group.
The difference was statistically significant. The postoperative swallowing pain scores of the
experiment group and the control group was statistically significant.

Research conclusions

Soft palate-pharyngoplasty can more effectively enlarge the anteroposterior diameter and
transverse diameter of the isthmus faucium. Compared with surgery alone, it can better treat
OSAHS in children, improve the curative effect, reduce the risk of perioperative bleeding, close
the surgical cavity, reduce the risk of postoperative infection, reduce the proportion of
postoperative fever, and accelerate healing. Although this process takes more time, it is simple,
safe and effective.And it is worthy of clinical promotion
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