Introduction
Esophageal atresia (EA) with or without tracheoesophageal fistula (TEF) is a rare anatomical anomaly, with a
prevalence of 2.55 per 10,000 pregnancies in Europe [1]. Advancements in surgery and modern intensive care have
led to survival rates up to 93-95% in dedicated centers, and more children nowadays reach adulthood [2, 3].
After surgical repair, many EA patients experience gastroesophageal reflux (GER)[4-8]. If untreated, chronic GER may
lead to esophagitis, anastomotic strictures, metaplastic epithelial changes (gastric metaplasia or intestinal
metaplasia) and esophageal adenocarcinoma (EAC). When squamous mucosa in the distal esophagus is damaged,
usually by GER, it is replaced by metaplastic columnar mucosa, so-called Barrett’s esophagus (BE). A study has
suggested that metaplasia is found in about 42.1% of EA patients[9]. In case intestinal metaplasia is present in the
metaplastic columnar mucosa, BE becomes an important risk factor for developing esophageal adenocarcinoma
(EAC), with an estimated incidence rate of 0.5% per year during follow-up [10]. In the general population, BE is
reported in 1.6% of adults and is predominantly diagnosed in middle-aged white males[11]. It is suggested that the
prevalence of BE in EA patients is higher and that it occurs at a much younger age[7]. Cancer in the upper
gastrointestinal tract in EA patients has been described in ten cases, of which 8 were esophageal carcinoma (Table 2)
and 2 squamous cell carcinoma not related to the native esophagus (related to the lung and to a subcutaneous skin
tube reconstruction)[12-18].
Given the high prevalence of BE, the early development of esophageal cancer, and possible absence of alarm
symptoms in EA patients, surveillance programs seems warranted. Prospective long-term follow-up cohort studies,
including endoscopic data of adult EA patients, are limited and guidelines for follow-up are lacking. The aim of this
review is to give an overview of the prevalence of esophagitis, BE and esophageal cancer in EA patients and outline
suggestions for future research.

Gastroesophageal reflux
Gastroesophageal reflux disease (GERD) is considered a motility disorder, with transient lower esophageal sphincter
relaxations as its main underlying mechanism in healthy premature infants, healthy adults, GERD patients and EA
patients (shortly after primary anastomosis and in adulthood)[19]. In EA patients several anatomic and functional
causes can explain the increased occurrence of GER.
First, by pulling the distal esophagus more cranial during atresia repair the lower esophageal sphincter is displaced,
resulting in sphincter incompetence and an increase in retrograde movements of gastric contents into the
esophagus. The altered angle of His of the stomach fails to prevent GER[20, 21]. Second, surgical injury to the vagal
nerve leads to dysmotility, and despite careful connection of the different muscle layers the esophageal peristaltic
wave is disrupted at the anastomosis[19, 20]. Third, disturbed motility seems to be present before atresia repair as a
result of deficient extrinsic and intrinsic innervation[19, 20]. And last, delayed gastric emptying in EA patients and
upper airway obstruction in EA patients with tracheomalacia or tracheal stenosis[19, 20].

The reported prevalence of GER in EA patients after neonatal repair ranges from 32.8-54.2% during infancy and
childhood, and from 5.9-66.7% during adolescence and adulthood (Table 1). These wide ranges are probably
explained by the different definitions used. A recent systematic review on long-term problems in EA patients found a
high prevalence of GER, based on GER symptoms, of 40.2% compared to 10-20% in the general adult Western
population[22, 23]. Typical symptoms of GER are heartburn and acid regurgitation, which are reported by 7.7-27%
and 6.3-16%, respectively, of the general Western population[23]. In EA patients, the prevalence of these symptoms
ranges from 14-38% and 7-34%, respectively[24, 25]. Dysphagia is present in 50.3% of the patients[22]. GER
symptoms are not well correlated with the severity of esophageal damage: up to two thirds of the patients with
GER-related symptoms do not have mucosal erosions[26]. Most EA patients do not recognize GER symptoms as
troublesome, as they have had these for years, resulting in chronic esophageal injury like erosions, ulcerations,
anastomotic strictures, BE and eventually EAC.
The gold standard for diagnosing GER is ambulatory pH monitoring, completed with impedance. During pH
monitoring acid reflux is measured, while esophageal impedance can also identify non-acid reflux. At endoscopy
typical reflux-induced erosions can be observed. However, as mentioned above, not all patients with GER have
mucosal damage, resulting in a low sensitivity of endoscopy as diagnostic tool for GER [26, 27]. Also esophageal
biopsies, for assessment of histological changes and number of eosinophils, have not been proven to be useful,
because of their low sensitivity and specificity and overlap with eosinophilic esophagitis and various other
esophageal diseases (eosinophilic gastrointestinal diseases, celiac disease, drug hypersensitivity and infection) [27,
28]. The basal zone normally compromises no more than 15% of the total epithelial thickness, the papillae reach up
till two thirds of the normal epithelium, and the maximum number of eosinophils in a normal esophageal biopsy
specimen is 15 per high-power field [28, 29]. Eosinophilic esophagitis is characterized by eosinophilia, eosinophilic
microabscesses, degranulated eosinophila, basal cell hyperplasia, elongated rete pegs and dilated intercellular
spaces, but also in GERD patients and even in healthy individuals basal cell hyperplasia, elongated rete pegs and
eosinophilia can be found[30]. Therefore histological assessment is often not conclusive to discriminate between the
various esophageal diseases[27].
Treatment options for GER are lifestyle modification, acid suppression and surgery. In view of the high occurrence of
(severe) GER in EA patients, most newborns with EA receive medical therapy directly after birth. Medical treatment
is often successful by reducing gastrointestinal and respiratory symptoms, but anti-reflux surgery, such as Nissen
fundoplication, is still needed in up to 44% of cases (Table 1)[31]. The wrap fails in many patients. A review from
2013 reported a redo-fundoplication of 18% in EA patients, a much higher percentage than the 7% of GER patients in
the general population[20]. Another study found an ever higher percentage of redo-Nissen procedures, i.e. 25% [32].
The modified anatomy in EA patients and the persistent dysmotility after medical or surgical anti-GERD treatment
may explain the high occurrence of wrap failures[20, 33].
Abnormal reflux of gastric contents into the esophagus (and beyond) can cause serious esophageal problems
(inflammation, erosions, ulcerations, anastomotic strictures, BE and EAC) and pulmonary problems (asthmatic
complaints, inflammation and respiratory distress of apparent life-threatening events (ALTE)). The disturbed

esophageal motility in EA patients reduces acid clearance and increases the adverse effects of GER in this population.
Early diagnosis and treatment of GER in EA patients may influence the onset of GER-related complications.

Esophagitis
Chronic GER may lead to esophagitis with mucosal breaks, especially when untreated. Upper endoscopy is the most
sensitive diagnostic tool for assessment of GER-related mucosal injury. During upper endoscopy, esophagitis is
classified using the Los Angeles Classification[34]. For histological examination, the Ismail-criteria have long been
considered one of the most reliable criteria for diagnosing reflux esophagitis and these are still used[29]. Although
histology can be useful to assess the individual therapeutic response in GERD, routine biopsies cannot be
recommended as a diagnostic tool for GERD as the correlation between histological findings and GERD in the
absence of mucosal lesions is poor[27].
In EA patients, the prevalence of esophagitis observed during endoscopy is considerably higher than that in the
general population: 25.1% vs. 12-15% (Table 1)[35, 36]. An endoscopic diagnosis of erosive esophagitis is made in
31.5% of the infants and children with EA, with histology revealing moderate to severe esophagitis in 8.5% (Table 1).
In adolescents and adults with EA, esophagitis is observed during endoscopic and histological evaluation in 26.4%
and 20%, respectively (Table 1). A recent systematic review found a prevalence of histological esophagitis of 56.5% in
EA patients [22]. This can hardly be interpreted as mild inflammation, as findings included minimal basal hyperplasia,
subtle reactive changes and slight amounts of lymphocytic, eosinophilic and neutrophilic infiltration in the
epithelium, which are also present in healthy individuals [27, 30].

Barrett’s esophagus
The diagnosis BE is made if normal squamous epithelium of the distal esophagus has been replaced by columnar
mucosa[10, 37, 38]. Three types of esophageal metaplastic columnar epithelium are distinguished: gastric fundic
type epithelium (surface mucus, parietal and chief cells), gastric cardiac type epithelium (mucus secreting cells), and
intestinal type epithelium (goblet cells)[39]. Intestinal metaplasia is the most biologically unstable type of
metaplastic columnar epithelium with the greatest risk of neoplastic progression through dysplasia to
adenocarcinoma[38]. The annual incidence of EAC in BE patients, defined as the presence of columnar-lined
esophagus with intestinal metaplasia, is 0.5%[10]. Whether gastric metaplasia (fundic or cardiac type epithelium) is
associated with malignant transformation remains unclear[40-43]. Importantly, the definition of BE differs between
guidelines in respect of whether or not intestinal metaplasia is present[10, 37, 38].
The estimated prevalence of BE in the general population is 1.6%[11]. In EA patients, the prevalence of BE varies
between 0-12.5% and that of gastric metaplasia between 0-40.9% (Table 1). The great variety in BE prevalence in EA
patients can be ascribed to different definitions used. It should be noted that in several studies gastric metaplasia
without intestinal metaplasia also is defined as BE. This illustrates the importance of using a uniform working
definition of BE, so as to prevent overdiagnosis and overtreatment. While in the general population BE patients are
usually middle-aged white males, in EA patients BE is diagnosed at a remarkably younger age. In a study from Taylor

et al., BE was diagnosed in 7/62 (11.3%) patients with a median age of 37 years (range 21-43 years)[7]. There is some
evidence that EA patients with TEF recurrence, long gap EA, esophageal stricture resection in childhood, esophageal
stricture present in adulthood, severe reflux symptoms, and age above 30 years are at increased risk for developing
BE [6, 7].
To detect BE it is important to identify landmarks such as the Z-line (transition line of squamous to columnar
epithelium) and the gastro-esophageal junction (GEJ)[37]. Normally the Z-line corresponds to the GEJ and is in line
with the diaphragm. After EA repair, especially after a gastric pull-up, the GEJ is located proximal of the diaphragm.
This modified anatomy may complicate landmark recognition.
The purpose of reducing acid exposure in BE is to prevent development of high-grade dysplasia and EAC. Acid
suppression drugs are prescribed in almost all BE patients for chemoprevention and symptom control. Anti-reflux
surgery is not superior to medical therapy to prevent malignant progression of BE[10, 38]. Moreover, it does not fully
protect GERD patients against BE development. Sistonen et al. found that 40% of the EA patients with prior antireflux surgery developed esophageal gastric or intestinal metaplasia[6].
Endoscopic resection with or without ablation therapy can be offered with curative intent when BE with high-grade
dysplasia or early stage esophageal cancer is detected. The treatment of choice depends on the tumor stage,
patient’s age, comorbidity, preferences and local expertise[37, 38, 44-46].

Esophageal cancer
The two commonest types of esophageal cancer are EAC deriving from the columnar mucosa and esophageal
squamous cell carcinoma (ESCC) originating from the squamous mucosa. Dysphagia is often the first symptom of
esophageal cancer. However, dysphagia is common in EA patients (prevalence 48-72%) and patients therefore are
not necessarily alarmed by this symptom[5]. Because of the association between BE and EAC, EA patients with
prolonged GER and BE may have an increased risk for malignant progression.
Over the last decades, survival of EA patients has increased and many more patients reach adulthood. Long-term
follow-up studies in adult EA patients are scarce. To date 8 cases of esophageal cancer in adult EA patients have
been reported: 3 EAC and 5 ESCC (Table 2)[12-16]. The tumors were mainly located in the middle esophagus and
diagnosed at a young age (median 38 years; range 20-46 years). A few articles about cancer risk in this population
have been published, but large follow-up cohort studies in patients throughout adolescence and adult life are
needed for proper risk assessment and stratification. Two Scandinavian studies both found 3 cases of cancer (no
esophageal cancer) in a cohort of 870 and a cohort of 272 EA patients, respectively[47, 48]. The esophageal cancer
prevalence was not higher than in the general population, but the median follow-up in both studies was only 16 and
35 years, respectively. In an Australian cohort of 309 adult EA patients (age ≥40 years), of whom 76 underwent
endoscopic screening, 4 ESCC were found[13]. However, cause of death or long-term outcome was not known in 120
of the 309 patients (38.8%). The cumulative incidence of ESCC in EA adults above 40 years of age was fifty-fold
higher than that in the general population.

These findings should be interpreted with caution, however, because of the small power of the studies and the
relatively short follow-up period. To date the relevant literature has reported more ESCC than EAC. Possible reasons
are the fact that EA patients have a higher risk of developing ESCC than EAC, publication bias, or a relatively short
follow-up in adulthood. With regard to the latter, EAC derived from BE could develop on a longer term than ESCC.
The follow-up period in most of the studies including EA patients is relatively short.

Screening and surveillance
As described above, EA patients appear to have a higher prevalence of BE at a younger age compared to the general
population. Due to the poor prognosis of patients with esophageal cancer, early diagnosis is of utmost importance to
make curative and less invasive treatment still feasible. For recommendations about endoscopic screening and
surveillance of BE in EA patients, presence of intestinal metaplasia should be taken into account as gastric type
mucosa in columnar-lined esophagus is of less clinical importance in terms of the likelihood of malignant
transformation.
To date guidelines on esophageal follow-up in EA patients are lacking. Several screening strategies have been
suggested as clinical screening in all patients aged 15-25 years, with endoscopy performed if any GER symptoms are
present [7]. Another study suggested endoscopic surveillance at the ages of 15, 30, 40, 50 and 60 years, with
intensification of this protocol if pathological observations are made: yearly in case of BE and 5-yearly in the
presence of esophagitis, gastric metaplasia, severe esophageal strictures, recurrent TEF, severe GER symptoms, or
the need for continuous anti-GERD medication[5]. Other endoscopy protocols suggest screening in all adults, i.e.
from the age of 30 years for patients with significant primary surgery complications; from the age of 20 years
regardless of symptoms (5-yearly until the age of 30 years, 3-yearly until the age of 40 years, 2-yearly after 40 year of
age); and screening once before adulthood with surveillance through adulthood with 5 to 10 year intervals (3-yearly
in case of BE or twice a year with dysplasia)[6, 9, 13, 49].

Future prospects
Large cohort studies with long follow up focusing on the development of BE and esophageal cancer in EA patients
are scarce. A few suggestions for endoscopic surveillance programs in this population have been put forward, but
none of these strategies has been validated in a population-based follow-up study. Screening all adult EA patients is
labor-intensive. Moreover, the inconvenience and burden of repeated endoscopies for the patients should not be
underestimated. Future large prospective follow-up cohort studies are needed to define the actual BE and cancer
risk in (adult) EA patients. In this regard it is important to identify pivotal risk factors, including genetic
predisposition, to focus and intensify surveillance in those patients at true risk for developing EAC or ESCC, rendering
surveillance program more cost-effective and less inconvenient to EA patients overall.

Legends of tables
Table 1: Literature reports on the prevalence of GER symptoms, pH-measurements, esophagitis, gastric metaplasia, Barrett’s
esophagus and fundoplication surgery in EA patients: children(A), adults (B) and both children and adults (C).
EA: esophageal atresia, GER: gastroesophageal reflux, GERD: gastroesophageal reflux disease, NR: not (clearly) reported
To exclude selection bias, these numbers are not used to calculate the total prevalence of the features, see below the different
reasons.
1
GERD diagnosis defined as: fundoplication surgery performed, pH-measurement positive or endoscopic esophagitis (according
to the ACG Guidelines[27]).
2
No official classification used for endoscopic grading of esophagitis.
3
Histological diagnosis of 3 biopsies was unspecified.
4
Fundoplication surgery and pH-measurement.
5
Fundoplication surgery, pH measurement, and histological esophagitis (moderate-severe).
6
Biopsies (n=12) taken in presence of endoscopic abnormalities: Barrett’s esophagus (n=10) and/or esophagitis (n=6).
7
Biopsies (n=17) taken in presence of esophagitis and/or Barrett’s epithelium (n=8) or normal mucosa (n=9).
8
Patients with a history of fundoplication surgery or severe/obvious symptoms were excluded from this study.
#

Table 2: Reported esophageal cancer in EA patients (n=8).
BE: Barrett’s esophagus, EA: esophageal atresia, EAC: esophageal adenocarcinoma, ESCC: esophageal squamous cell carcinoma,
GEJ: gastroesophageal junction, GER: gastroesophageal reflux, GERD: gastroesophageal reflux disease,TEF: tracheo esophageal
fistula
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8/16 (50.0)
200955
Koivusalo et al.
0.5
NR
10/61 (16.4)4 #
NR
0/61 (0)
0/61 (0)
18/61 (29.5)
20/61 (32.8)4
56
4#
5#
2007
1
20/61 (32.8)
24/61 (39.3)
3
23/52 (44.2)5 #
22/43 (51.2)5 #
5
10
12/27 (44.4)5 #
Deurloo et al.
0.25
NR
53/128 (41.4)
NR
NR
NR
NR
41/128 (32.0)
53/128 (41.4)
20024
Lindahl et al.
7.6 (2-11)
NR
NR
20/39 (51.3)
7/37 (18.9)
3/37 (8.1)
0/39 (0)
9/39 (23.1)
20/39 (51.3)
199341
Total number in children
75/126 (59.5)
112/249 (45)
45/143 (31.5)
12/141 (8.5)
19/202 (9.4)
1/204 (0.0)
92/290 (31.7)
163/370 (44.1)
B. Studies in adults
Gatzinsky et al.
31 (25-40)
11/29 (37.9)
2/15 (13.3)
10/24 (41.7)
11/24 (45.8)
NR
2/24 (8.3)
NR
10/24 (41.7)
201524
Huynh-Trudeau
25 (18-44)
12/41 (29.3)
NR
6/32 (18.8)
8/12 (75)6 #
6/32 (18.8)6
4/32 (12.5)6
15/41 (36.6)
15/41 (36.6)
57
et al. 2015
Sistonen et al.
36 (22-57)
34/101 (33.7)
NR
8/58 (13.8)
3/101 (3.0)
15/101 (14.9)
6/101 (5.9)
10/101 (9.9)
8/58 (13.8)
20106
Deurloo et al.
28.5 (18-42)
7/21 (33.3)
3/21 (14.3)
3/21 (14.3)
8/19 (42.1)
NR
NR
2/25 (8.0)
3/21 (14.3)
200858
Taylor et al.
33 (20-48)
83/132 (62.9)
NR
36/62 (58.1)
NR
0/62 (0)
7/62 (11.3)
14/132 (10.6)
36/62 (58.1)
20077
Deurloo et al.
34 (28-45)
20/38 (52.6)
NR
2/23 (8.7)
11/21 (52.4)
0/21 (0)
1/21 (4.8)
1/40 (2.5)
2/23 (8.7)
200359
Krug et al.
? (18-26)
13/39 (33.3)
NR
2/34 (5.9)
7/17 (41.2)7 #
0/17 (0)7 #
2/17 (11.8)7 #
NR
2/34 (5.9)
49
1999
Biller et al.
26 (22-31)
9/12 (75)
6/9 (66.7)
NR
NR
0/12 (0)
1/12 (8.3)
2/12 (16.7)
6/9 (66.7)

19878
Total number in adults
189/413 (45.8)
11/45 (24.4)
67/254 (26.4)
33/165 (20)
21/228 (9.2)
21/252 (8.3)
44/351 (12.5)
C. Studies in children and adults
Koivusalo et al.
8.8 (0.1-21)
NR
NR
NR
NR
NR
37/130 (28.5)
201360
1
62/130 (47.7)5 #
Schneider et al.
16.6 (15-19)
NR
NR
NR
NR
36/88 (40.9)
1/88 (1.1)
NR
20139
Burjonrappa et
6.6 (0.6-19)
NR
21/33 (63.6)
4/38 (10.5)
NR
11/38 (28.9)
1/38 (2.6)
17/51 (33.3)
al. 201161
Deurloo et al.
17 (10-26)
28/86 (32.6)
NR
13/49 (26.5)
15/40 (37.5)
3/40 (7.5)
0/40 (0)
19/92 (20.7)
200543
Schalamon et
10.3 (0.5-19.1)
NR
NR
NR
10/74 (13.5)
13/74 (17.6)
0/74 (0)
21/74 (28.4)
al. 200362
Tomaselli et al.
15.8 (7-28)
13/26 (50)
2/12 (16.7)
3/15 (20)
NR
NR
NR
NR
200325
Somppi et al.
12.6 (3.5-30)
8/43 (18.6)
9/41 (22.0)
1/31 (3.2)
7/35 (20)
2/35 (5.7)
0/35 (0)
5/52 (9.6)
199842
Tovar et al.
17.1 (9-26)
13/22 (59.1)8
12/22 (54.5)8
NR
NR
NR
NR
0/22 (0)8 #
63
1995
Total number in children and
326/716 (45.5) 167/402 (41.5) 133/530 (25.1)
77/455 (16.9)
105/695 (15.1)
24/731 (3.3)
235/1040
adults
(22.6)
EA: esophageal atresia, GER: gastroesophageal reflux, GERD: gastroesophageal reflux disease, NR: not (clearly) reported
#
To exclude selection bias, these numbers are not used to calculate the total prevalence of the features, see below the different reasons.
1
GERD diagnosis defined as: fundoplication surgery performed, pH-measurement positive or endoscopic esophagitis (according to the ACG Guidelines).
2
No official classification used for endoscopic grading of esophagitis.
3
Histological diagnosis of 3 biopsies was unspecified.
4
Fundoplication surgery and pH-measurement.
5
Fundoplication surgery, pH measurement, and histological esophagitis (moderate-severe).
6
Biopsies (n=12) taken in presence of endoscopic abnormalities: Barrett’s esophagus (n=10) and/or esophagitis (n=6).
7
Biopsies (n=17) taken in presence of esophagitis and/or Barrett’s epithelium (n=8) or normal mucosa (n=9).
8
Patients with a history of fundoplication surgery or severe/obvious symptoms were excluded from this study.

82/272 (30.1)
37/130 (28.5)
no valuable data
21/33 (63.6)
13/49 (26.5)
21/74 (28.4)
3/15 (20)
9/41 (22.0)
12/22 (54.5)8
360/1006 (35.8)

Table 2: Reported esophageal cancer in EA patients (n=8)
References
Gender, age, type of
Type and location of
EA, type of surgery
esophageal cancer
Adzick et al.
198914
Deurloo et al.
200112
Alfaro et al.
200515
Pultrum et al.
200516

Jayasekera et al.
201213

Female, 20 years
Gross type C, primary
repair
Male, 38 years
Gross type C, primary
repair
Female, 46 years
Gross type E, primary
TEF repair
Female, 22 years
Gross type C, primary
repair (high tension
with post-operative
mediastinal leakage
and mediastinitis)
Female, 44 years
Gross type C, primary
repair

Jayasekera et al.
201213

Female, 46 years
Gross type C, primary
repair

Jayasekera et al.
201213

Male, 46 years
Gross type C, delayed
primary repair (day
49)

Jayasekera et al.
201213

GERD

EAC, at GEJ with
extension to lower
esophagus and cardia
ESCC, at 2cm distal of
the anastomosis

No

EAC, in BE (18-35 cm)

Since age of 5 years

EAC, at anastomosis

ESCC, at anastomosis
(23cm)
-Metastasis frontal
lobe and mediastinum
ESCC, mid-esophageal
at 20-28 cm with
reactive mediastinal
and subcardinal lymph
nodes
ESCC, in BE (19-21 cm)
with reactive paraaortic lymph node

Postsurgical
esophageal stenosis
and dilatations
Yes, multiple
dilatations

Esophagitis and
Barrett’s esophagus

Habits of alcohol and
smoking

No

No

Yes, no dilatation
possible, resection of
stenosis
Yes, multiple
dilatations

Not reported

Alcohol and smoking

Barrett’s esophagus

No

Hiatus hernia with
GER and aspirations
Gastrostomy at age of
3 years and Nissen
fundoplication at age
of 16 years
Yes

Yes, multiple
dilatations

Esophagitis

Not reported

No

Esophagitis

Smoking at age 15-19
years

Not reported

Yes, multiple
dilatations

Not reported

No

Hiatus hernia with
GER and aspirations
Gastrostomy at age of
1 year and Allison
repair at age 4 years
Not reported

Yes, twice resection of
stenosis and multiple
dilatations

Esophagitis and a
16cm long BE with low
grade dysplasia

Alcohol and smoking

Not reported

Male, 44 years
ESCC, tumor mass
Yes, resection of
Not reported
Not reported
Gross type C, primary
eroding through
stenosis, multiple
repair, recurrent TEF
sternum and ribs
dilatations
BE: Barrett’s esophagus, EA: esophageal atresia, EAC: esophageal adenocarcinoma, ESCC: esophageal squamous cell carcinoma, GEJ: gastroesophageal junction, GER:
gastroesophageal reflux, GERD: gastroesophageal reflux disease,TEF: tracheo esophageal fistula

