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The purpose of this study is to evaluate the cell lines seen on esophagogastoduodenoscopy (EGD) of
children who have difficulties feeding, esophageal fistula, and asthma that has some histologic abnorma-
lities. This is a study that looked back at the medical records of 100 children whose cells had been surgi-
cally restored after being impacted by EA or TEF. A review of the instrumental tests that were carried out
at our facility has been conducted in order to identify any lingering anatomic or functional abnormalities
of the airways and gastrointestinal system that would explain the pulmonary clinical images. Due to
neurodevelopmental sequelae and the existence of tracheostomies, only 26 sets of pre and post-bron-
chodilator spirometry data were available for children. 100 children cells with esophageal atresia and
tracheoesophageal fistula were included in the study. The average number of weeks spent in gestation
was 37.01+ 2.33, and the average weight of a newborn was 2614+77.69 grammes. Twenty percent of the
children's cells exhibited a syndromic appearance, and the VACTERL connection was identified in se-
venteen percent of the patients. In all, 80% of the children cells in the sample reported having respiratory
symptoms, with 85% of patients experiencing symptoms of the lower respiratory tract and 15% expe-
riencing symptoms of the upper respiratory tract. It is common practice to attribute children's symptoms
to reflux and esophageal anomalies, despite the presence of respiratory symptoms and aberrant findings

discovered by flexible bronchoscopy and CT assessment.
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Introduction

Due to the improper development of the trachea and
oesophagus while the baby is still inside the uterus, child-
ren who are born with congenital esophageal atresia (also
known as EA) and tracheoesophageal fistula (also known
as TEF) experience persistent respiratory and digestive
difficulties. It is a very uncommon disorder that only mani-
fests itself once every three thousand people are born alive
(1). The clinical manifestation of EA differs depending on
the subtype. In infants born with EA, the inability to suc-
cessfully swallow saliva and milk lead to the development
of a condition known as gaseous expansion of the GIT tract
associated with stomach reflux. Symptoms of late-onset
such as coughing and cyanosis during feeding, recurring
severe bronchitis, and pneumonia are seen in infants who
have been diagnosed with a single case of TEF.

The major aims of therapy are to provide patients and
their parents with the greatest possible quality of life, to
diagnose the underlying problem as early as possible, to
reduce morbidity, and to provide patients with the highest
possible quality of life. The only treatment option avai-
lable is surgery, however, the outlook is favorable for 95—
99% of the children who undergo the procedure (2). It is
of the utmost importance to maintain the patient's native
oesophagus, which can be accomplished in ninety percent
of all instances with primary anastomosis in conjunction

with the closure of the esophago-tracheal fistula. Even if
the most recommended method is to approach it from a
right-sided thoracotomy (3), in the last ten years, thora-
coscopic repair has established itself as the gold standard
in specialist clinics for the correction of congenital and
acquired TEF. A more recent meta-analysis has vouched
for the efficacy of this method, which appears to have out-
comes that are comparable to those of open surgery (4).
The complexity of the technique, the increased risk of
acidosis and hypercapnia during thoracoscopic repair (5),
and the absence of randomised controlled trials that pro-
vide evidence of the technique's effectiveness and it is only
used in a select few specialised centres.

Moreover, improvements in surgical methods and
newborn intensive care have led to an increase in the
occurrence of long-term disease-related problems, such
as pulmonary symptoms. These developments have led
to an improvement in survival rates. Children and their
parents frequently describe symptoms such as wheezing,
and dyspnea, all of which contribute to a lower quality of
life during childhood, adolescence, and adulthood (1, 6,
7). Even though respiratory morbidity is more likely to
decrease with age, reduced lung function can be found
even in asymptomatic children and adults (8). Further-
more, long-term lung damage such as bronchiectasis can
develop as a result of recurrent lower respiratory infec-
tions (9,10). This particular group of patients frequently
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experiences tracheobronchomalacia as a medical problem.
There is a wide range (24% to 79%) of reported incidence
rates from retrospective investigations (11-19). The pre-
valence of dysphagia in children with severe tracheomala-
cia is suggestive of a connection between the symptoms of
the digestive system and those of the pulmonary system.
Gastroesophageal reflux disease (GER), dysmotility, and
anastomotic strictures are all risk factors for aspiration and
the progression of tracheomalacia.

Materials and Methods

This is a study that looked back at the medical re-
cords of cell lines of 100 children whose cells had been
surgically restored after being impacted by EA or TEF.
With the agreement of the institutional review board
and the findings of diagnostic testing (CT scan and eso-
phagogastoduodenoscopy) were collected via an elec-
tronic medical record review.

A review of the instrumental tests that were carried
out at our facility has been conducted in order to iden-
tify any lingering anatomic or functional abnormalities
of the airways and gastrointestinal system that would
explain the pulmonary clinical images (Fig 1).

In order to determine the diagnosis, evaluate preo-
perative vocal cord motility, cannulate the fistula when
necessary, and assess the presence of other associated
anomalies, preoperative flexible laryngo-tracheobron-
choscopy (LTBS) was performed on all of the patients
as part of a standardised preoperative diagnostic as-
sessment. All of the patients underwent this proce-
dure. When post-operative stridor, apnea, dysphonia,
or recurring lower respiratory symptoms were present,
repeat flexible LTBS was performed. This was done
either during the long-term follow-up phase or during
the immediate post-operative period.

A preoperative screening for major associated ab-
normalities was performed on every newborn child. In
particular, the screening consisted of the following pro-
cedures: a search for vertebral anomalies using chest
and abdominal X-rays; a search for associated abnor-

Figure 1. Esophagogastroduod enoscopies.

malities using ultrasounds of the brain, kidneys, and
abdomen; and an electrocardiographic and echocardio-
graphic assessment to determine the structure and func-
tion of the heart. The thoracotomy method was utilised,
regardless of whether or not TEF was present, in order
to repair EA.

Weaning the patient off ventilation took four weeks,
at which point tracheostomy was considered. A cough
accompanied by additional symptoms such as a sore
throat, runny nose, nasal congestion, and sneezing is
considered to be "upper respiratory symptoms," even if
it does not affect the bronchial or pulmonary systems.
Common instances of lower respiratory symptoms
include coughing that is accompanied by bronchitis,
pneumonia, or wheezing. Cells from children who did
not display apnea, stridor, or any other lower respira-
tory symptoms were excluded from the postoperative
and long-term follow-up respiratory examination.

A positive pH impedance investigation was defined
according to the NASPGHAN/ESPGHAN standard
procedure. When the reflux index (the percentage of
total time when the oesophageal pH is less than 4) was
11.7% in newborns and 5.4% in children cells, a posi-
tive result was determined (20). Tracheomalacia was
defined as a decrease of at least 50% of the tracheal lu-
men with spontaneous quiet breathing during a flexible
bronchoscopy conducted under anaesthesia with sevo-
flurane (21).

By employing inspiratory-expiratory MDCT with
contrast enhancement, tracheomalacia was defined as
dynamic tracheal collapse at the conclusion of exha-
lation (22). Due to neurodevelopmental sequelae and
the existence of tracheostomies, only 26 sets of pre and
post-bronchodilator spirometry data were available for
children. Guidelines from the American Thoracic So-
ciety and the European Respiratory Society (23) were
followed to conduct the spirometry tests. Participants
were given instructions on how to do the spirometry,
and the highest total score was used. The participant sat
erect in an upright posture while a noseclip was used to
measure lung function. Projected values of height and
gender were used to generate percentages that repre-
sented the study's results.

Statistical analysis

The information that was gathered is presented in
the form of numbers, means with standard deviations,
and percentages. The Student t-test and the 2 analysis
were used to do the statistical analysis of the data. The
OR and CI for 95% were both determined using the
conventional procedures for 2 by 2 contingency tables.

Results

100 children cells with esophageal atresia and tra-
cheoesophageal fistula were included in the study. The
average age was 7.55 years, with a standard deviation
of 2.36 years. 55% of patients were male. The average
number of weeks spent in gestation was 37.01+ 2.33,
and the average weight of a newborn was 2614+77.69
grammes. There were 10 patients for whom there were
no accessible data on the mean gestational age, and
there were 14 patients for whom there were no available
data on the mean newborn weight. 53% of patients had

13



Jun Li and Shixiong Yang / To assess the cell lines on EGD of children, 2023, 69(15): 12-20

Table 1. Basic parameter of esophageal atresia and tracheoesophageal fistula patients

Parameters NO. %

Male 55 55

Female 45 45

Age 7.55+£2.36 7.554£2.36
gestational age 37.01+£2.33 37.01£2.33
neonatal weight 2614+77.69 2614+77.69
Malformations 53 53

Cardiac anomalies 45 45

Vascular anomalies 10 10
Genitourinary anomalies 8
Pulmonary anomalies 5
Gastrointestinal anomalies 5

Skeletal anomalies 3
Syndromes 20 20
VACTERL association 17 17

Down syndrome 2 2
CHARGE syndrome 2

Anophtalmia Esophageal Genital syndrome 2

Types of fistula

C 85 85

B 7 7

A 3 3

E 1 1

No fistula 4 4

concomitant abnormalities, the most common of which
were heart disease and vascular anomalies, which af-
fected 45% and 10% of children, respectively. Twenty
percent of the children's cells exhibited a syndromic
appearance, and the VACTERL connection was identi-
fied in seventeen percent of the patients. There was no
evidence of malformations or abnormalities in the cells
of 20% of the children. For the 100 instances for which
data were available, type C fistula was found to be the
most common EA variation (85%), followed by types B
(7%), A (3%), and E (1%). Table 1 provides an easy-to-
understand illustration of the basic parameter. Twelve
percent of children's cells showed interest in a little leak
of anastomosis that occurred during the first month of
life. When it came to these patients, the consumption
of oral milk was limited, and they were provided with
either enteral or parenteral nutrition supplementation.
In 87% of patients, long-term digestive issues occurred,
including 7% with esophagitis, 43% with esophageal
stenosis, and 70% with gastroesophageal reflux (GER).
The pH-impedenziometry test found gastroesophageal
reflux 77% of the time, the swallow contrast examina-
tion detected it 22% of the time, and the gastric emp-
tying scintigraphy detected it 1% of the time. ( Figures
2, 3).

Children who had esophagitis were given medi-
cal treatment, and those who had esophageal stricture
(defined as an esophageal anastomosis with a diameter
of less than 5 millimetres) were given repeated endos-
copic balloon dilatation while they were under gene-
ral anaesthesia. In all, 80% of the children cells in the
sample reported having respiratory symptoms, with
85% of patients experiencing symptoms of the lower

respiratory tract and 15% experiencing symptoms of
the upper respiratory tract. The beginning of respiratory
issues was nearly the same in both groups, with a mean

H Male

B Female

B Malformations

m Cardiac anomalies

B Vascular anomalies

B Genitourinary anomalies

Figure 2. Distribution and Frequency of parameters.
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Figure 3. Basic parameter of esophageal atresia and tracheoeso-
phageal fistula patients.
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of 2.33+ 1.36 years and a standard deviation of 2.33+
0.98 years, respectively.

The first evaluation of the patient's respiratory sys-
tem was performed at a mean age of 4.19+ 1.33 years.
The lower respiratory symptoms that were reported the
most frequently were recurrent pneumonia (34%) and
wheezing (32%), followed by stridor (4%) and apnea
(3%). Patients underwent multiple specialist evalua-
tions throughout the follow-up period, based on the
symptoms they were experiencing (Table 2 and Fig 4).

Twenty to fifty children cells, selected based on their
family history of recurrent lower chest infections, unde-
rwent chest CT with contrast enhancement and flexible
bronchoscopy to better understand the relationship
between their blood vessels and breathing passages. In
8 patients, the CT scan revealed abnormalities, the most
common of which were localised atelectasis (40%),
tracheal diverticulum (35%), bronchiectasis (30%),
tracheal vascular compression (20%), tracheomalacia
(20%), esophageal diverticulum and bronchial stenosis
(15%), and recurrent tracheoesophageal fistula (5%).
Pathology was seen during flexible bronchoscopy in
50 out of 100 cases when conducted under light seda-
tion. The most common findings were tracheomalacia
(68%), tracheal diverticulum (28%), and recurrent tra-
cheoesophageal fistula (20%) (Table 3 and Fig 5 and 6).

With the exception of vocal cord paralysis, child-
ren cells arriving from other hospitals had a higher
incidence of subglottic stenosis, bronchomalacia, and

Table 2. Digestive complications in esophageal stricture.

scintigraphy

swallow
Gastroesophageal reflux with...
Long term digestive...

W Percentage
Gastroesophagal reflux

B Number
Esophageal stenosis

Esophagitis

Leak anastomosis

Figure 4. Digestive complications in esophageal stricture.

various issues that can occur in the airway. The remai-
ning two patients had CO2 laser-posterior cordotomy,
however, tracheostomy was only performed in one of
their cases. Endoscopic closure was successfully used
to treat two different occurrences of laryngeal cleft.

In three patients, the submucosa of the lateral walls
of the fistula was injected with fibrin glue; however,
only one of these cases was effective. One patient bene-
fited from laser therapy which was administered. In
every other instance of recurrent TEF, the thoracotomy
were carried out as surgical procedures.

To keep respiratory complications at bay, a conser-
vative approach was taken to treating tracheal diverticu-

Digestive complications Number Percentage

Leak anastomosis 12 12

Esophagitis 7 7

Esophageal stenosis 43 43

Gastroesophagal reflux 70 70

Long term digestive complications 87 87

Gastroesophageal reflux with pH+impedenziometry 77 77

swallow 22 22

scintigraphy 1 1
Table 3. Results of a CT scan with contrast and a flexible bronchoscopy.
Observation LTBS=50 Percentage  CT scan=20 Percentage e

Tracheomalacia 34 68 4 20 1.36
Tracheal diverticulum 14 28 7 35 2.58
Lobar atelectasis - - 8 40 1.96
Recurrent tracheoesophageal fistula 10 20 1 5 0.58
Bronchiectasis - - 6 30 1.71
Tracheal vascular compression 4 8 4 20 0.69
Vocal cord paresis 5 10 - - 0.79
Bronchial stenosis 3 6 3 15 0.33
Esophageal diverticulum - 3 15 298
Subglottic stenosis 4 8 2 10 1.33
Pulmonary hypoplasia - - 2 10 0.85
Larynx cleft 3 6 - - 0.76
Bronchomalacia 2 4 1 5 222
Coanal stenosis 2 4 - - 0.14
Laryngomalacia 2 4 - - 2.59
Vocal cord nodule 1 2 - - 1.21
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lum and tracheomalacia, and measures for clearing the
airways were implemented. Only two patients who still
had bronchial stenosis after bronchoplasty were treated
with the procedure. The above therapies were given to
patients, and the parents of those patients reported an
improvement in their children's "barking cough" and a
reduction in the number of severe respiratory exacer-
bations that required antibiotic therapy that was also
administered in a hospital environment. In a compa-
rison of patients with and without lower respiratory
symptoms, there was a trend associating the lower res-
piratory symptoms with Gender 2.22 (1.39-3.98), type
C fistula 1.45 (1.11-4.77), VACTERL association 1.69
(0.59-2.22), leak of anastomosis 2.58 (2.11-4.58), and
GER 2.22 (1.87-4.11); however, this association was
not statistically significant. To no one's surprise, atopy
was found to have a substantial association with 1.66
lower respiratory problems (1.07-2.57). The results of
all statistical analyses are presented in Tables 4 and 5,
and Fig 7.
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Figure 7. The percentage of patients having of airway complications.

In addition, the mean age at which respiratory com-
plaints first appeared in patients with concomitant heart
disease was 1.5+ 0.36 years: the onset was premature
when compared with children cells that did not have
cardiac defects, and the difference was only marginally
significant statistically.

Table 4. The percentage of patients having of airway complications.

Airway complications Number Percentage
Tracheomalacia 34 34
Tracheal diverticulum 15 15
Recurrent tracheoesophageal fistula 22 22
Lobar atelectasis 12 12
Bronchiectasis 8 8
Bronchomalacia 2 2
Vocal cord paresis 5 5
Subglottic stenosis 1 1
Larynx cleft 1 1
Table 5. Parameter related to respiratory tract symptoms
Parameter OR(95%CI) P value
Gender 2.22(1.39-3.98) 0.21
C type fistula® 1.45(1.11-4.77) 0.74
Malformations 0.87(0.66-2.57) 0.02
Heart disease 0.63(0.42-1.89) 0.007
VACTERL association 1.69(0.59-2.22) 0.41
Leak of anastomosis 2.58(2.11-4.58) 0.19
Long-term digestive complication ~ 3.58(3.01-5.59) 0.63
Gastroesophageal reflux 2.22(1.87-4.11) 0.41
Atopy 1.66(1.07-2.57) 0.36
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Discussion

The proportion of pulmonary morbidity in EA and
TEF survivors is still fairly high despite breakthroughs
in prenatal and surgical care, increasing knowledge
of related morbidity, and more aggressive treatment
options. Due to the frequent co-occurrence of respi-
ratory morbidity as a consequence of both illnesses.
The clinical complexity of patients with EA and TEF
necessitates consideration of the fact that a number of
variables greatly impact the respiratory morbidity of
these patients. The most common occurrences of the
associated congenital anomalies have been documented
in males (24). Our sample includes an equal number
of male and female patients with cardiac defects and
the VACTERL relationship. Isolated malformations,
abnormalities related to the VACTERL connection, and
heart defects are not strongly linked to respiratory pro-
blems when considered independently.: This result is
consistent with what Legrand and coworkers (25).

As a second point, airway abnormalities such as tra-
cheomalacia, tracheobronchial malformations, and lung
hypoplasia contribute to recurrent respiratory exacerba-
tions by impeding mucociliary transport. The preva-
lence of tracheomalacia in our sample was much higher
than expected (9).

Esophageal dysmotility from esophageal stenosis
and GER may also negatively impact respiratory func-
tion. The prevalence of esophageal strictures and gas-
troesophageal reflux disease (GERD) in our patients is
similar to other studies (26,27).

While there are multiple published articles on the
key long-term respiratory concerns in EA children, no
common management strategy has yet been developed.
An examination of 26 primary papers that primarily
addressed respiratory illness in EA survivors yielded a
simplified care plan of pulmonary effects only in a new-
ly published research (28-32). The review mainly fo-
cused on these papers. In this article, we provide a large
case series that corroborates the results of many earlier,
more limited investigations on the relationship between
respiratory symptoms and bronchoscopic findings (9).
This was done to get insight into the problems faced
by these kids and improve the quality of treatment they
receive. This retrospective investigation was conducted
in a real-world setting, therefore we relied on patient
and parent reports of clinical symptoms to inform our
diagnostic approach. Here's something we think you
should know about. Consistent with previous studies
(10), we observed that EA with distal TEF (Gross type
C) was the most common kind of EA in our population
of interest.

The frequency with which EA patients encounter
leaky anastomosis is not reported in the scientific lite-
rature. Our data suggest that this temporary digestive
problem is twice as common among children originally
treated at our facility as it is among those initially trea-
ted at other facilities. Because not enough is known
about the second group of kids and the post-operative
difficulties that matter to them, this observation is likely
exaggerated. The mentioned anastomosis leak, which
was always controlled with attention, does not seem to
be related to breathing issues (33-35). If we focus just
on the long-term digestive difficulties, we discover that

18% to 60% of individuals with EA suffer from eso-
phageal stricture and gastroesophageal reflux disease
(GER).

Children with symptoms such as nausea, vomiting,
dysphagia, or failure to grow were examined to rule out
gastroesophageal reflux disease (GER), which is often
diagnosed with pH impedance. Our data shows that
Nissen fundoplication is more common in children who
had their first surgical procedure performed at a faci-
lity other than our own. Maybe the increased clinical
complexity acquired in the postoperative period among
this group of children explains why they were sent to
our facility, and hence influences our findings. The fact
that these kids had a harder difficulty getting well after
surgery is a symbol of the prejudice they faced.

As compared to the rates normally reported in the
scientific literature, we find a reduced prevalence of
atopy (38). Sistonen et al. (38) found that this rate was
independently linked to a greater risk of lower respira-
tory problems, which was in line with expectations.

Even if heart disease symptoms manifest in a kid
beyond the age of three, this may be regarded as a pre-
mature onset. Reducing the threshold of the bronchial
reactivity that is organically connected to the congeni-
tal malformation image, heart illness (39, 40) and atopy
possibly expedites the development of symptoms. This
adds to respiratory morbidity. Recurrent pneumonia
and wheezing are the most prevalent respiratory symp-
toms in the first three years of life, with rates consistent
with those described by other authors (41). The only
exception is if the patient develops aspiration pneumo-
nia right after surgery. The significant delay in sending
children with breathing problems to a specialist like
a pulmonologist is one of the most surprising results
of our study. The delay is likely due to the incorrect
diagnosis of respiratory issues as being caused by gas-
troesophageal reflux, a disease for which some patients
were first treated with pharmaceutical treatment and
subsequently had surgical surgery. When it was clear
that the aforementioned measures had been exhausted
without improvement, only then would a child be sent
to a pediatric respiratory expert. Several studies have
linked tracheomalacia, residual tracheal diverticulum,
and recurrent TEF to the worsening of respiratory
symptoms in the lower respiratory tract (42-45). The
three factors have worked together to get this result.

The prevalence of tracheomalacia was in line with
reports in the medical literature (9, 16). Little case se-
ries have shown the occurrence of a persistent tracheal
diverticulum in newborns after EA and TEF treatment,
making it impossible to offer an accurate assessment of
the real prevalence of this complication.

In our research group, a chest CT scan with contrast
enhancement may aid in the search for vascular abnor-
malities, tracheal compression, and esophageal diver-
ticulum that would not be seen with flexible bronchos-
copy alone. As for the second scenario, the greater
mean age of the recruited patients is likely to be the
driving factor behind the increased incidence of bron-
chiectasis, which might explain the induction of lung
damage. In the second case, this was visible. Restrictive
ventilatory impairment is more prevalent than obstruc-
tive and mixed kinds in patients with EA and TEF (30).
Improved knowledge of impaired pulmonary function
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is gained by patients with EA and TEF. Surgical trauma,
frequent aspiration, or recurring chest infections may
have contributed to the patient's breathing limitation by
causing concurrent thoracic musculoskeletal defects.
Aspiration, if done too often, may lead to restriction as
well. While evaluating the provided data, it is important
to remember the caveats of such a backward look

Limitations

The evaluated patients were solely surgically treated
at our institution, and children who travelled from other
institutions generally showed a larger clinical com-
plexity due to complications that arose after surgery.
We also cannot be sure that individuals who were not
evaluated had normal findings on bronchoscopy, thorax
CT, impedance testing, and spirometry, so the preva-
lence of abnormality we estimate is likely lower than
it is.

Consistent surveillance techniques and careful
monitoring of these patients from birth forward are
strongly recommended, in light of our findings. Never-
theless, there are currently no recommendations for the
respiratory management of infants and young children
with EA and TEF, despite the fact that this issue is well-
recognized and deserves attention from a wide range
of specialists. Patients with moderate to severe airway
disease should be followed up with regularly, as recom-
mended by the solely published algorithm (32), which
recommends stratifying disease severity based on the
recurrence of respiratory symptoms.

Nonetheless, beyond the first year of life, we believe
that all children should be assessed in a multidiscipli-
nary paediatric setting at least every six months up to
the age of 36 to assess their clinical history, growth, and
relevant symptoms.

Dietitians, cardiologists, otolaryngologists, neuro-
psychiatrists, orthopedists, and physiotherapists may
all be consulted when dealing with conditions such
as gastrointestinal distress, stunted growth, cardiac or
airway abnormalities, neuromotor delay, and congeni-
tal or acquired skeletal malformations. A comprehen-
sive assessment of the respiratory system is necessary
when symptoms such as repeated bouts of pneumonia,
bronchitis, wheezing, a persistent wet cough, nocturnal
apnea, and exercise intolerance manifest. A pulmono-
logist should also be consulted for children who have
had tracheostomy surgery, have severe tracheomala-
cia, or have abnormalities on thoracic imaging. When
pneumonia is suspected or when determining a lung
baseline, a chest X-ray should be taken as part of the
respiratory examination. The overnight pulse oximeter
and the forced oscillation method only need to be per-
formed once a year (FOT). The first one would signal
desaturations that need additional evaluation to rule
out cardiac, central, or obstructive respiratory events.
There is potential for using FOT to monitor pulmo-
nary function in preschoolers since it provides concor-
dant information on lung function compared to other
conventional techniques (45). The proposed clinical
evaluation seeks to reduce breathing difficulties with
medication and chest physical therapy, prevent lower
respiratory exacerbation with early antibiotic therapy,
and collect data that will lead the clinician to suspect
an underlying condition responsible for the persistence

of symptoms and warrant further investigations, such
as bronchoscopy and CT scan. Angiography should be
performed as a follow-up to a thorax CT scan since 20%
of patients will have underlying vascular abnormalities
that will influence the degree to which their airway is
constrained.

Past research results have shown that Feeding Dif-
ficulty is related to inflammation (46,47).

In this regard, the relationship between asthma in
children and inflammation was previously reported
(48,49).

Despite the prevalence of respiratory symptoms and
aberrant findings revealed by flexible bronchoscopy and
CT scan, it is usual practice to ascribe them to reflux
and esophageal defects in children. Symptoms may be
made worse by gastroesophageal reflux, although this
disease cannot be blamed on reflux alone. Respiratory
symptoms may return due to tracheal pouch formation,
recurrent tracheoesophageal fistula, or persistent
tracheomalacia (TEF). In order to decide on the best
surgical or medicinal therapy to avoid respiratory
exacerbations and long-term dysfunctions, it is
important to first discover the underlying diseases that
cause them. As high bronchial reactivity may trigger
and perpetuate a "vicious loop" that further impairs
respiratory outcomes, thorough monitoring of patients
must be carried out at least in the first three years of
life, with a particular focus on children who have heart
illness and atopy status. Children in an atopy condition
need to be monitored in this way. Thus, this population
of patients must be treated by a multidisciplinary team
that includes a pulmonologist in order to better control
their condition and to harmonise their treatment, since
children whose cells have EA and TEF have connected
diagnoses from many systems.

References

Kovesi T, Rubin S. Long-term complications of congeni-
tal esophageal atresia and/or tracheoesophageal fistula. Chest
2004;126:915-25.

Pedersen RN, Calzolari E, Husby S, Garne E, EUROCAT Wor-
king group. Oesophageal atresia: prevalence, prenatal diagnosis
and associated anomalies in 23 European regions. Arch Dis Child
2012;97:227-32.

Laberge JM, Blair GK. Thoracotomy for repair of esophageal
atresia: not as bad as they want you to think! Dis Esophagus
2013;26:365-71

Borruto FA, Impellizzeri P, Montalto AS, Antonuccio P, Santa-
caterina E, Scalfari G, Arena F, Romeo C. Thoracoscopy versus
thoracotomy for esophageal atresia and tracheoesophageal fistula
repair: review of the literature and meta-analysis. Eur J Pediatr
Surg 2012;22(6):415-9.

Bishay M, Giacomello L, Retrosi G, Thyoka M, Garriboli M,
Brierley J, Harding L, Scuplak S, Cross KM, Curry JI, Kiely EM,
De Coppi P, Eaton S, Pierro A. Hypercapnia and acidosis during
open and thoracoscopic repair of congenital diaphragmatic hernia
and esophageal atresia: results of a pilot randomized controlled
trial. Ann Surg 2013;258(6):895-900.

Fragoso AC, Tovar JA. The multifactorial origin of respiratory
morbidity in patients surviving neonatal repair of esophageal
atresia. Front Pediatr 2014; 2(39): doi: 10.3389/fped.2014.00039.
eCollection 2014.

Sistonen SJ, Pakarinen MP, Rintala RJ. Long-term results of

18



Jun Li and Shixiong Yang / To assess the cell lines on EGD of children, 2023, 69(15): 12-20

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

esophageal atresia: Helsinki experience and review of literature.
Pediatr Surg Int. 2011;27:1141-9.

Beucher J, Wagnon J, Daniel V, Habonimana E, Fremond B, La-
postolle C, Guillot S, Azzis O, Dabadie A, Deneuville E. Long-
term evaluation of respiratory status after esophageal atresia re-
pair. Pediatr Pulmonol 2013;48:188-94.

DeBoer EM, Prager JD, Ruiz AG, Jensen EL, Deterding RR,
Friedlander JA, Soden J. Multidisciplinary care of children with
repaired esophageal atresia and tracheoesophageal fistula. Pediatr
Pulmonol 2016;51(6):576-81.

Harmon CM, Coran AG. Congenital anomalies of the esophagus.
In: O’Neill Jr JA, Rowe MI, Grosfeld JL, editors. Pediatric sur-
gery. St. Louis, MO: Mosby; 1998. p. 941-67.

Lepeytre C, De Lagausie P, Merrot T, Baumstarck K, Oudyi M,
Dubus JC. Medium-term outcome, follow-up, and quality of life
in children treated for type III esophageal atresia. Arch Pediatr
2014;21(7):716-21.

Cartabuke RH, Lopez R, Thota PN. Long-term esophageal and
respiratory outcomes in children with esophageal atresia and tra-
cheoesophageal fistula. Gastroenterol Rep 2015:1-5.

Kay-Rivest E, Baird R, Laberge JM, Puligandla PS. Evaluation
of aortopexy in the management of severe tracheomalacia after
esophageal atresia repair. Dis Esophagus 2015;28:234-9.

Hartley MJ, Smith NPM, Jaffray B. Statistical modelling of
survival for babies with oesophageal atresia. J Pediatr Surg
2016;51(7):1110-4.

Olbers J, Gatzinsky V, Jonsson L, Friberg LG, Abrahamsson K,
Sillén U, Gustafsson P. Physiological studies at 7 years of age
in children born with esophageal Atresia. Eur J Pediatr Surg
2015;25:397-404.

Lacher M, Froehlich S, von Schweinitz D, Dietz HG. Early and
long term outcome in children with esophageal atresia treated
over the last 22 years. Klin Padiatr 2010;222:296-301.

Gottrand F, Sfeir R, Thumerelle C, Gottrand L, Fayoux P, Storme
L, Lamblin MD, Seguy D, Michaud L. Esophageal atresia. Arch
Pediatr 2012;19(9):932-8.

Banjar HH, Al-Nassar SI. Gastroesophageal reflux following
repair of esophageal atresia and tracheoesophageal fistula. Saudi
Med J 2005;26:781-5.

Deurloo JA, Ekkelkamp S, Schoorl M, Heij HA, Aronson DC.
Esophageal atresia: historical evolution of management and re-
sults in 371 patients. Ann Thorac Surg 2002;73:267-72.

Rudolph CD, Mazur LJ, Liptak GS, Boyle JT, Colletti RB, Gerson
WT, Werlin SL. North American Society for Pediatric Gastroen-
terology and Nutrition. Guidelines for evaluation and treatment of
gastroesophageal reflux in infants and children: recommendations
of the north American Society for Pediatric Gastroenterology and
Nutrition. J Pediatr Gastroenterol Nutr 2001; 32(Suppl):S1-32.
McNamara VM, Crabbe DC. Tracheomalacia. Pediatric Resp
Rev. 2004;5:147-54.

Lee EY, Boiselle PM. Tracheobronchomalacia in infants and
children: multidetector CT evaluation. Radiology 2009;252:7-22.
Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R,
Coates A, Crapo R, Enright P, van der Grinten CPM, Gustafsson
P, Jensen R, Johnson DC, Maclntyre N, McKay R, Navajas D,
Pedersen OF, Pellegrino R, Viegi G, Wanger J. Standardization of
lung function testing. Standardisation of spirometry. Eur Respir J
2005;26(2):319-38.

Torfs CP, Curry CJ, Bateson TF. Population-based study of
tracheoesophageal fistula and esophageal atresia. Teratology
1995;52:220-32.

Legrand C, Michaud L, Salleron J, Neut D, Sfeir R, Thumerelle
C, Bonnevalle M, Turck D, Gottrand F. Long-term outcome
of children with oesophageal atresia type III. Arch Dis Child

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

2012;97(9):808-11.

Allin B, Knight M, Johnson P, Burge D, BAPS-CASS. Outcomes
at one-year post anastomosis from a national cohort of infants
with oesophageal atresia. PLoS One 2014;9(8):¢106149.

Acher CW, Ostlie DJ, Leys CM, Struckmeyer S, Parker M, Nichol
PF. Long- term outcomes of patients with Tracheoesophageal fis-
tula/esophageal Atresia: survey results from Tracheoesophageal
fistula/esophageal Atresia online communities. Eur J Pediatr Surg
2016;26(6):476-80.

Agrawal L, Beardsmore CS, MacFadyen UM. Respiratory func-
tion in childhood following repair of oesophageal atresia and tra-
cheoesophageal fistula. Arch Dis Child 1999;81(5):404-8.
Landolfo F, Conforti A, Columbo C, Savignoni F, Bagolan P,
Dotta A. Functional residual capacity and lung clearance index in
infants treated for esophageal atresia and tracheoesophageal fis-
tula. J Pediatr Surg 2016;51(4):559-62.

Malmstrom K, Lohi J, Lindahl H, Pelkonen A, Kajosaari M, Sarna
S, Malmberg LP, Mikeld MJ. Longitudinal follow-up of bronchial
inflammation, respiratory symptoms, and pulmonary function in
adolescents after repair of esophageal atresia with tracheoesopha-
geal fistula. J Pediatr. 2008;153(3):396-401.

Gatzinsky V, Jonsson L, Ekerljung L, Friberg LG, Wennergren G.
Long-term respiratory symptoms following oesophageal atresia.
Acta Paediatr. 2011;100(9):1222-5.

Mirra V, Maglione M, Di Micco LL, Montella S, Santamaria F.
Longitudinal follow-up of chronic pulmonary manifestations in
esophageal atresia: a clinical algorithm and review of the litera-
ture. Pediatr Neonatol 2017;58(1):8-15.

Yanchar NL, Gordon R, Cooper M, Dunlap H, Soucy P. Signifi-
cance of the clinical course and early upper gastrointestinal stu-
dies in predicting complications associated with repair of esopha-
geal atresia. J Pediatr Surg 2001;36:815-22.

Catalano P, Di Pace MR, Caruso AM, Casuccio A, De Grazia E.
Gastroesophageal reflux in young children treated for esophageal
atresia: evaluation with pH-multichannel intraluminal impedance.
J Pediatr Gastroenterol Nutr. 2011;52:686-90.

Chittmittrapap S, Spitz L, Kiely EM, Brereton RJ. Anastomotic
stricture following repair of esophageal atresia. J Pediatr Surg
1990;25:508—11.

Krishnan U, Mousa H, Dall'Oglio L, Homaira N, Rosen R, Faure
C, Gottrand F. ESPGHAN-NASPGHAN guidelines for the eva-
luation and treatment of gastrointestinal and nutritional compli-
cations in children with esophageal Atresia- Tracheoesophageal
fistula. J Pediatr Gastroenterol Nutr 2016;63(5):550-70.

Hojsak I, Ivkovi¢ L, Trbojevi¢ T, Pavi¢ 1, Jadresin O, Misak Z,
Kolacek S. The role of combined 24-h multichannel intralumi-
nal impedance-pH monitoring in the evaluation of children with
gastrointestinal symptoms suggesting gastro- esophageal reflux
disease. Neurogastroenterol Motil 2016;28(10):1488-93.
Sistonen S, Malmberg P, Malmstrom K, Haahtela T, Sarna S,
Rintala RJ, Pakarinen MP. Repaired oesophageal atresia: respi-
ratory morbidity and pulmonary function in adults. Eur Respir J
2010;36(5):1106-12.

Hogg JC, Pare PD, Moreno R. The effect of submucosal edema on
airways resistance. Am Rev Respir Dis 1987;135:554-6.
Somasundaram VH, Subramanyam P, Palaniswamy S. Salivagram
revisited: justifying its routine use for the evaluation of persistent/
recurrent lower respiratory tract infections in developmentally
normal children. Ann Nucl Med. 2012;26(7):578-585

Suh DI, Koh YY. Relationship between atopy and bronchial hy-
perresponsiveness. Allergy Asthma Immunol Res. 2013;5(4):181—
8.

Johnson LB, Cotton RT, Rutter MJ. Management of symptomatic
tracheal pouches. Int J Pediatr Otorhinolaryngol. 2007;71:527-31.

19



Jun Li and Shixiong Yang / To assess the cell lines on EGD of children, 2023, 69(15): 12-20

43.

44.

45.

46.

Shah AR, Lazar EL, Atlas AB. Tracheal diverticula after tracheoe-
sophageal fistula repair: case series and review of the literature. J
Pediatr Surg. 2009;44:2107-11.

Koivusalo Al, Pakarinen MP, Lindahl HG, Rintala RJ. Revisional
surgery for recurrent tracheoesophageal fistula and anastomotic
complications after repair of esophageal atresia in 258 infants. J
Pediatr Surg. 2015;50:250-4.

Malmberg LP, Mieskonen S, Pelkonen A, Kari A, Sovijirvi
AR, Turpeinen M. Lung function measured by the oscillometric
method in prematurely born children with chronic lung disease.
Eur Respir J. 2000;16(4):598-603.

RenZ, Lan H, Szeto IM, Yang C, Zhang J, Li P, LiJ, Wang P, Zhang
Y, Zhao A. Feeding Difficulty Among Chinese Toddlers Aged 1-3

47.

48.

49.

Years and Its Association With Health and Development. Front
Pediatr. 2021 Nov 23;9:758176. doi: 10.3389/fped.2021.758176.
Chennubhotla S, Hertog R, Williams JE, Hanna D, Abell TL.
An Algorithmic Approach to Nutritional Difficulties in People
With Developmental Disabilities. Intellect Dev Disabil. 2019
Feb;57(1):14-25. doi: 10.1352/1934-9556-57.1.14.

Li T, Ke Y, Cheng H. Reasearch progress on the role of neutro-
phils in asthma. Zhejiang Da Xue Xue Bao Yi Xue Ban. 2016
May 25;45(5):544-549. Chinese. doi: 10.3785/j.issn.1008-
9292.2016.09.15.

Ozyigit LP, Morita H, Akdis M. Innate lymphocyte cells in asthma
phenotypes. Clin Transl Allergy. 2015 Jul 6;5:23. doi: 10.1186/
s13601-015-0068-5. Erratum in: Clin Transl Allergy. 2015;5:32.

20



