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Introduction
Oesophageal atresia (OA) is one of the most common 
congenital gastrointestinal (GI) abnormalities requiring 
surgery early in life. This complex disease is rare and remains 
a major therapeutic challenge in most centres.1 Fortunately, 
due to advances in collaborative multidisciplinary care, 
the early prognosis of these children has improved, with 
survival reaching more than 90%.2 The emphasis is now on 
the impact of the disease both postoperatively and on the 
long-term outcome of these patients. 

The GI system is one of the organ systems most affected 
in patients born with OA. Common symptoms include 
dysphagia, gastro-oesophageal reflux disease (GORD), 
oesophagitis, oesophageal strictures, and Barrett’s 
oesophagus (BE).3-5 Current literature suggests that the 
incidence of BE and eosinophilic oesophagitis (EoE) is 
higher in children born with OA.6 Furthermore, two long-
term follow-up studies have shown an increased risk of both 
BE and oesophageal carcinoma at a relatively young age in 
patients born with OA.2,5

Guidelines for adults born with OA recommend routine 
endoscopy and lifelong screening of the upper GIT.5 
Despite this and the potential long-term GI complications, 
uncertainty remains regarding the necessity and frequency of 
endoscopic surveillance for children born with this disease.

We describe endoscopic findings of children born with OA 
in our unit.

Method
A prospective analytic cohort study was undertaken. All 
children born with OA, who presented to our unit between 
2020 and 2022 with a clinical indication for an endoscopy 
were included in the study.

Patients were admitted, and an endoscopy with/without 
oesophageal dilatation or biopsies were performed by 
one of the three paediatric surgery consultants in our unit. 
Indications for endoscopy included: surveillance endoscopy 
(for patients with no previous endoscopy done), symptoms 
suggestive of dysphagia, foreign body ingestion, GORD, and 
follow-up endoscopy after a previous abnormal endoscopy 
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with/without biopsy. All endoscopies were done in theatre 
under general anaesthesia.

The presenting symptom and reason for endoscopy, 
the patients’ age at the time of endoscopy, as well as the 
admission weight and height of the patients, was documented 
by the primary researcher on a standardised form. 

All specimen biopsies were stored in formalin and taken to 
the laboratory where they underwent routine H&E staining 
with further special investigations (as per norm) if indicated. 

Ethical and statistical considerations
All information was anonymised. Clinical history, 
endoscopic findings and histological results were recorded 
on a “REDCap” database.7 Descriptive analysis with 
medians and interquartile ranges (IQR), numbers, and 
percentages was performed. P-values were not calculated. 

Ethical principles were adhered too. Both ethical (HREC 
reference nr: S20/10/260) and institutional approval 
(WC_202103_006) were obtained before the onset of the 
study.

Results 
During the study period (2020–2022) 22 patients born with 
OA were followed-up in our unit. Of these, 16 (73%) had a 
clinical indication for endoscopy and received a total of 37 
endoscopic procedures. The majority (n = 10, 63%) were 
male with a median age at the time of endoscopy of 25 months 
(IQR 3.5–75.5). Our patients’ median weight and height at 
the time of endoscopy were 9 kg (IQR 5–13.5) and 92 cm 
(IQR 65–111.5), respectively. The rest of the demographic 
information collected is summarised in Table I.

Presenting gastrointestinal symptoms
Thirteen (35%) endoscopic cases had complaints of 
dysphagia, eight (62%), of which were for solid food only. 
Thirty (81%) endoscopic cases were on a proton pump 
inhibitor (PPI) at the time of endoscopy. Two (5%) patients 
(a 2-year- and a 3-year-old) had a history of foreign body 
ingestion that was confirmed on chest radiograph and found 
to be at the anastomotic site (Figure 1).

Endoscopic findings
Indications for the 37 endoscopies included – surveillance 
endoscopy in six (16%) cases for children born with OA with 
no previous endoscopy, four (11%) cases with symptoms 
suggestive of gastro-oesophageal reflux and 21 (57%) cases 
with symptoms suggestive of an oesophageal stricture or a 
follow-up endoscopy after previous dilatation for a stricture. 
Of the remaining six cases, two (5%) had a history of foreign 
body ingestion, one (3%) had symptoms of reflux with a 
history of haematemesis post colonic interposition and three 
(8%) were follow-up endoscopies after previous abnormal 
endoscopic and/or histology findings which included – a 
previous bleeding ulcer (n = 1, 3%), follow-up endoscopy 
after a previous diagnosis of EoE (n = 1, 3%) and follow-
up endoscopy for a patient with severe oesophagitis and a 
diverticulum (n = 1, 3%). All the endoscopic investigations 
except for one patient (who had two scopes performed 
by the adult gastroenterologists) were done by one of the 
three paediatric surgeons in our unit. Abnormalities were 
found in all the endoscopic cases. The most common 
clinical appearance as documented by the surgeons was an 
anastomotic stricture (n = 27, 57%) followed by oesophagitis 
(n = 12, 32%), macroscopic evidence suggestive of a fungal 
infection (n = 7, 19%) and clinical GI reflux (n = 6, 16%). 
Gastritis was reported in five (14%) cases, and in another 

Table I: Demographic information collected for endoscopy patients

Demographic data n = 16 %

Type of OA that the patients were born with
• OA alone (gross type A)8

• OA with a distal trachea-oesophageal fistula (TOF) (gross type C)8
2
14

13
88

Long* vs short gap 7:9 44:56

Type of OA repair done
• Primary repair
• Delayed repair
• No repair done (gastrostomy and oesophagostomy only), replacement surgery done at an older age

13
2
1

81
13
6

Complications during the initial surgery
• No complications documented
• Minor complications (early stricture, leak treated conservatively)
• Major complications (recurrent TOF, major anastomotic leak)

10
2
4

63
13
25

Patient with oesophageal replacements (post OA repair) that presented for endoscopy
• No replacement surgery
• Colonic interpositions
• Reversed gastric tube

12
3
1

75
19
6

* – Long gap defined as per description by the original surgeon in the patient hospital records

Figure 1: Coin in upper oesophagus in a 2-year-old post OA 
and TOF repair
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five (14%) cases a diverticulum was visible. One (3%) 
case had evidence of a resolving gastric ulcer on the first 
endoscopy and a healing ulcer at follow-up one month later. 

Twenty-one (57%) of the 37 cases presented with an 
oesophageal stricture, 20 of which were dilated at the time 
of endoscopy (19 with rigid bougie dilators and one with a 
balloon dilator). All the strictures were documented to be at 
the site of previous anastomosis.

Histology results
Ten (63%) of the sixteen patients had a clinical indication 
for histological investigations at the time of endoscopy 
resulting in a total of 12 (32% of all cases) biopsies with one 
patient needing two follow-up biopsies. The most common 
histological findings were oesophagitis with lymphocytes 
(n = 7, 58%) and chronic gastritis in four (33%) cases 
(Figure 2).

In one eight-month-old patient, there was oesophagitis 
with lymphocytes in the distal oesophagus and eosinophilia 
in the mid oesophagus. After oral PPI treatment, a 
further scope was done 14 months later, which confirmed 
oesophagitis with lymphocytes in the proximal, middle, and 
distal oesophagus, but no EoE. A repeat endoscopy with 
biopsies was done for the same patient six months later and 
this time the distal oesophagus had chronic oesophagitis with 
Helicobacter pylori (H. pylori) activity for which she was 
treated accordingly. One other patient was also diagnosed 
with H. pylori activity. The histology for the remaining nine 
patients is discussed in Table II.

Figure 2: Histological findings –
(A) Photograph showing oesophageal squamous mucosa with a small portion of 
lamina propria. The biopsy looks largely within normal limits (Haematoxylin and 
Eosin (H&E) stain, 40 x). 
(B + C) Shows oesophageal mucosal biopsy with exocytosed lymphocytes that are 
present above the basal portions and some lymphocytes appear somewhat elongated 
("squiggle cells"), demonstrating an oesophagitis with lymphocytes (H&E stain, 20 x 
and 40 x magnification respectively). 
(D) Biopsy from the gastro-oesophageal junction, showing a moderately dense 
chronic inflammatory cell infiltrate with plasma cells in this region (H&E stain, 
40 x). 

Table II: Histology results

Clinical reason for biopsy Site of biopsy Histology result

Surveillance scope (dysphagia for solid food) 
post-Livaditis myotomy

Proximal and mid oesophagus
OG Junction
Stomach

Mild oesophagitis with lymphocytes
Mild chronic carditis
Normal

Surveillance scope post primary repair and repair of 
recurrent TOF

Distal oesophagus (4 quadrant biopsies for 
suspected BE)

Mild oesophagitis with lymphocytes

Surveillance scope (failure to thrive, dysphagia for 
solid food) post-colonic interposition

Proximal to colo-gastric junction 
At the colo-gastric junction

Normal
Normal

Follow-up scope after previous dilatation of 
stricture. Currently no dysphagia. PPI started for 
reflux

Proximal oesophagus
OG Junction

Within normal limits
Mild chronic gastritis

Follow-up scope in a child with a previous stricture, 
biopsies for surveillance

Proximal and mid oesophagus
Distal oesophagus

Within normal limits
Mild oesophagitis with lymphocytes and mild 
carditis

Surveillance scope (no scope done since 
interposition in 2013) colonic interposition

Mid colonic interposition
At the gastric-colonic junction
Stomach

Within normal limits
Within normal limits
Mild chronic gastritis

New complaints of dysphagia for solids, last 
previous scope done in 2013 

 

Mid oesophagus
OG Junction

Stomach

Oesophagitis with lymphocytes
Chronic gastritis with activity and low load H. 
pylori organism
Mild chronic gastritis with low load H. pylori 
organism

First surveillance scope (weight loss, dysphagia for 
solid food) post-reversed gastric tube

Proximal oesophagus

Stomach

Colonisation by fungal hyphae and spores 
(non-invasive)
Reflux associated oesophagitis
Normal

Symptoms suggestive of GORD, previous g-scope 
showed severe clinical oesophagitis and gastritis that 
was treated with high dose PPI

Mid oesophagus

OG Junction

Mild oesophagitis with lymphocytes 
lymphocytic oesophagitis
Within normal limits

OG junction – oesophageal gastric junction, TOF – trachea-oesophageal fistula, BE – Barrett’s oesophagus, PPI – proton pump inhibitor, H. pylori – Helicobacter pylori, 
GORD – gastro-oesophageal reflux disease
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All the patients were followed-up at outpatients and started 
on appropriate treatment if needed. Follow-up scopes 
were scheduled for patients if indicated. No surgical or 
anaesthetic-related complications were reported during or 
after any of the endoscopy procedures.

Discussion
The role of endoscopic surveillance post-OA repair in 
children is still controversial. There are increasing reports in 
the literature of children with OA who present with BE, EoE, 
and oesophageal carcinoma.2,5,6 In our study all children born 
with OA with either a clinical indication for endoscopy or 
those who did not have any previous endoscopies (and had a 
surveillance endoscopy) had abnormal endoscopic findings, 
which highlights the need for further research and treatment 
protocols for these children.

One of the most common causes of morbidity in patients 
born with OA is anastomotic strictures, with an incidence 
between 32–59%.9 Friedmacher et al. recently published 
their longitudinal study on postoperative complications 
and their impact on the long-term GI function of patients 
born with OA.1 In their study about 70% of cases presented 
with anastomotic strictures requiring three dilatations; this 
is higher than the 57% of cases in our cohort. Despite this, 
recommendations are that routine screening and dilatation 
should not be done for children post-OA repair and that 
anastomotic strictures should be treated only if the patients 
are symptomatic.9,10 

GORD and lymphocytic oesophagitis have a higher 
incidence in children born with OA.11 Seven (19%) of 
the cases biopsied in our study showed oesophagitis with 
lymphocytes on histological evaluation. Despite mild to 
moderate symptoms, most of them were on a PPI prior to 
endoscopy. Our results concluded that all but one patients 
had abnormal histological results raising the question for the 
need to establish a regular endoscopy follow-up programme 
for OA patients. Fourteen (31%) patients who underwent 
endoscopy in a Montreal Study published by Castilloux et 
al. had oesophagitis, slightly more than in our cohort.12 They 
had an additional 16 (36%) cases that presented with gastric 
metaplasia, where we had none in our study.12

EoE is a histological diagnosis characterised by the 
presence of eosinophils in the mucosa and submucosa of 
the oesophagus.13 EoE has had an increased recognition 
and global incidence. Patients can present with GORD 
and dysphagia.13 Additionally, EoE has an increased 
prevalence in children born with OA and raises the question 
of whether patients with OA should be screened for this 
condition, especially if their symptoms persist despite 
maximum medical treatment.14 We only had one patient 
with eosinophils present on biopsy but Kassabian et al. 
presented four patients (ages ranging from 9–16 years) post-
OA repair with EoE, and recommended that patients post-
OA repair with refractory GORD and dysphagia be screened 
for this condition.14 Gorter et al. published two cases of 
patients (6 and 12 years old) post-OA who presented with 
EoE.13 Horning et al. stated that in patients with OA early 
recognition and treatment of EoE can prevent the incidence 
of strictures and the need for dilatation.6 The European 
Society for Paediatric Gastroenterology, Hepatology 
and Nutrition/ North American Society For Paediatric 
Gastroenterology, Hepatology & Nutrition (ESPGHAN/
NASPGHAN) guidelines recommend exclusion of EoE in 

all patients born with OA and presenting with refractory 
dysphagia, GORD, coughing or choking, or recurrent 
strictures, despite maximum medical treatment, before anti-
reflux surgery.10

Although we did not have any patients with features 
suggesting BE, the current literature does indicate that 
the prevalence is higher in children born with OA. The 
American College of Gastroenterology defines BE as a 
change of any length of the epithelium of the oesophagus.15 
It can be recognised at endoscopy, and the diagnosis is 
confirmed by biopsies and histological evaluation. Tan 
et al. published the first report of a patient who had both 
EoE and BE, highlighting the need for early endoscopic 
surveillance.11 Conner et al. found 306 patients born with 
OA (children and adults) with BE in their review article, 
with a pooled prevalence of 6.4%.4 They also reported 
that 1.4% of patients in their review (children and adults) 
developed squamous cell oesophageal carcinoma. Hsieh 
et al. retrospectively reviewed patients born with OA and 
followed-up at three academic centres.16 Twelve (1.7%) 
(children and adolescents) were diagnosed with intestinal 
metaplasia at a median age of 10.9 years, the youngest being 
2 years old, suggesting early endoscopic surveillance for OA 
(especially GORD-prone) patients. 

The last part of the ESPGHAN-NASPGHAN guidelines 
for patients with OA recommends continued endoscopic 
screening with the transition from paediatric to adult 
care.10 They found eight case reports of oesophageal cancer 
(adenocarcinoma and squamous cell carcinoma) during their 
literature review. Vergouwe et al. presented four patients 
with OA who developed cancer as adults (the youngest 
patient being 36 years old).5 They reported several long-
term studies which showed an increased risk of both BE and 
oesophageal carcinoma at an early age in patients with OA 
and concur with the ESPGHAN-NASPGHAN guidelines 
that routine endoscopy should be performed in adults. 
The ESPGHAN-NASPGHAN guidelines recommended 
endoscopic surveillance for adults with OA every 5–10 
years or when they have any new symptoms or when their 
chronic symptoms get worse.10

Our results suggest that an endoscopic investigation 
is indicated in the presence of any symptoms. Abnormal 
clinical appearances were documented in all thirty-seven 
endoscopic cases. Limitations of the study include the small 
cohort and single centre results. We recommend a larger 
multi-centre study in the future.

Conclusion
Children born with OA often have long-term GI morbidities, 
ranging from mild dysphagia to oesophageal strictures. 
This study confirmed that all our patients with a clinical 
indication for an endoscopy had abnormal clinical and/
or histological findings, thus concurring with the literature 
review in highlighting the need for regular endoscopy.

After the initial OA repair, we recommend a monthly 
clinical follow-up with specific questions and clinical 
examination (including weight and height for age) for the 
first few months post-discharge from the hospital. Afterward, 
this can be increased to six-monthly and later to annual visits 
depending on the clinical response of the patient. 

Due to potential complications associated with general 
anaesthesia (and constraints on theatre availability), we 
would recommend endoscopic surveillance in children with 
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dysphagia, refractory GORD despite maximum medical 
treatment, failure to thrive despite adequate nutritional 
support, recurrent respiratory symptoms or as surveillance at 
least every 3–5 years. With transitioning from paediatric care 
to adult care we would support follow-up as recommended 
by the ESPGHAN-NASPGHAN guidelines with endoscopy 
and biopsies every 5–10 years or when either new symptoms 
present, or regular symptoms worsen.
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