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Abstract
Esophageal atresia (EA) is one of the most common 
congenital digestive malformations and requires 
surgical correction early in life. Dedicated centers 
have reported survival rates up to 95%. The most 
frequent comorbidities after EA repair are dysphagia 
(72%) and gastroesophageal reflux (GER) (67%). 
Chronic GER after EA repair might lead to mucosal 
damage, esophageal stricturing, Barrett’s esophagus 
and eventually esophageal adenocarcinoma. Several 
long-term follow-up studies found an increased risk of 
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Barrett’s esophagus and esophageal carcinoma in EA 
patients, both at a relatively young age. Given these 
findings, the recent ESPGHAN-NASPGHAN guideline 
recommends routine endoscopy in adults born with EA. 
We report a series of four EA patients who developed 
a carcinoma of the gastrointestinal tract: three 
esophageal carcinoma and one colorectal carcinoma 
in a colonic interposition. These cases emphasize 
the importance of lifelong screening of the upper 
gastrointestinal tract in EA patients.
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Core tip: Esophageal atresia (EA) is a common con-
genital malformation that requires surgical correc-
tion early in life. Improved perioperative care and 
surgical techniques have increased the survival rate. 
Gastroesophageal reflux and stasis are common after 
surgical repair and may be associated with an increased 
esophageal cancer risk. However, data on incidence 
and risk factors for esophageal carcinogenesis after 
EA repair are scarce. The recent ESPGHAN-NASPGHAN 
guideline recommends routine endoscopy in adults 
born with EA. Here we report four cancer cases at a 
relatively young age after EA repair: three esophageal 
carcinoma and one colorectal carcinoma in a colonic 
interposition. 
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INTRODUCTION
With a prevalence of 2.43 per 10000 births, esophageal 
atresia (EA) with or without a tracheoesophageal 
fistula (TEF) is one of the most common congenital 
digestive malformations[1]. Surgical correction needs 
to be performed shortly after birth. Due to advanced 
surgical techniques and improved perioperative care, 
survival rate has increased up to 95% in dedicated 
centers[2,3]. Follow-up studies have shown that most 
EA patients have a favourable long-term outcome 
despite persistant digestive and respiratory problems. 
Common gastrointestinal symptoms after EA repair 
are dysphagia and gastroesophageal reflux (GER) in 
up to 72% and 67% of the patients, respectively[4,5]. 
Chronic GER after EA repair might lead to mucosal 

damage, esophageal stricturing, Barrett’s esophagus 
and eventually esophageal adenocarcinoma (EAC)[5-8]. 
Data on incidence and risk factors for esophageal 
carcinogenesis after EA repair are scarce[8-10]. The 
recent ESPGHAN-NASPGHAN guideline recommends 
routine endoscopy in adults born with EA[11]. Until now, 
eight cases of esophageal cancer in young EA patients 
have been described: five esophageal squamous cell 
carcinoma (ESCC) and three EAC[10,12-15]. Here we 
report four EA patients who developed a carcinoma of 
the gastrointestinal tract: three esophageal carcinoma 
and one colorectal carcinoma in a colonic interposition. 
These cases emphasize the importance of lifelong 
screening and surveillance of the upper gastrointestinal 
tract in EA patients. 

CASE REPORT
Case 1
Patient A presented for the first time with esophageal 
carcinoma at age 45 years. He was born with EA Gross 
type C (with a distal TEF) which was surgically repaired 
with closing of the fistula and end-to-end anastomosis 
of the esophagus. In childhood he had undergone a 
number of esophageal dilations to treat an anastomotic 
stricture.

At the age of 37 years he developed progressive 
dysphagia. Upper endoscopy showed proximal 
esophagitis and a stenotic anastomosis, which then 
was dilated. No biopsies were taken. Eight years later, 
dysphagia for solid foods reoccurred with complaints of 
heartburn and weight loss of 6 kg in six months (BMI 
21.6 kg/m2). He was a tobacco smoker (at least 27 
pack years) and used 3-4 alcoholic beverages per day. 
Upper endoscopy showed a non-stenotic anastomosis 
at 30 cm from the incisors with a ¾ circular growing 
easily bleeding lesion from 33-42 cm from the incisors. 
Biopsies showed chronic inflammation. A chest CT 
scan revealed a stenotic esophagus extending from the 
aortic arch to the cardia with a malignant appearance 
and mediastinal lymph nodes (pre- and subcarinal). 
Due to the strong suspicion of esophageal cancer an 
esophageal resection with gastric tube reconstruction 
was performed. Pathology results confirmed the 
diagnosis of a squamous cell carcinoma (SCC) of 
the distal esophagus (pT2N0M0) which did not need 
further treatment. 

Fifteen years later, at the age of 60 years, he again 
developed dysphagia and odynophagia with 7 kg weight 
loss (BMI 23.2 kg/m2). Endoscopy revealed a circular 
tumor (17-21 cm from incisors) in the remaining 
cervical native esophagus eroding the constructed 
gastric tube and trachea. Biopsies showed a well-
differentiated SCC. One suspicious supraclavicular and 
two mediastinal FDG-positive lymph nodes were seen 
on PET-CT scan images and tumor invasion in the left 
thyroid gland was suspected (Figure 1). Given the 
long interval between the two malignancies, this new 
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tumor (T4bN2M0) was most likely a second primary 
tumor in the remaining cervical esophagus. In a 
multidisciplinary team discussion it was decided to treat 
with induction chemotherapy (carboplatin/paclitaxel). 
Initially the tumor responded well, but four months 
later he suffered from progressive disease with fistula 
formation to the trachea which was a contraindication 
for additional radiotherapy. An esophageal stent was 
placed to manage progressive dysphagia and palliative 
radiotherapy (13 × 3 Gy) was started to manage 
neuropathic pain caused by tumor invasion with 
imminent spinal cord compression. He died two days 
later.

Case 2
Patient B was a 42-year old man born with VACTERL 
association (acronym: vertebral anomalies, anal 
atresia, cardiac anomalies, TEF, renal anomalies, and 
limb defects)[16] including EA Gross type A (long gap 
without TEF), anorectal malformation, coccyx agenesis 
and vertebral anomalies. Continuity of the esophagus 
was restored with a delayed end-to-end anastomosis. 

At 37 years of age he presented with dysphagia. 
Upper endoscopy revealed a stenotic anastomosis 
at 30 cm from the incisors, which could be easily 
dilated. In the next two years he underwent another 
three esophageal dilation procedures because of 
recurrent dysphagia. Biopsies revealed chronic and 
active inflammation with presence of hyphae. At 
the age of 42 years he presented with progressive 
dysphagia, without weight loss (BMI 17.6 kg/m2). He 
smoked tobacco and drank alcoholic beverages only 
in the weekend. This time upper endoscopy revealed 
a circular stenotic ulcerative ESCC in the proximal 

esophagus (22-29 cm, anastomosis not visible) (Figure 
2A). Endoscopic ultrasound findings were suspicious 
for tumor invasion in the trachea and several 
potentially malignant regional lymph nodes (T4N2M0). 
The tumor was considered unresectable due to 
invasion of surrounding vital structures (cT4b) (Figure 
2B), lymph node metastases, previous thoracotomies 
(both sides) and intra-mediastinal surgery. Induction 
chemotherapy (paclitaxel/carboplatin) was started to 
which the tumor evidently had responded after 2 mo. 
Concomitant chemoradiotherapy was given (28 × 1.8 
Gy) with curative intent. Six years after treatment he 
shows no signs of recurrent or metastatic disease. 

Case 3 
Patient C presented at the age of 36 years. She was born 
with an EA Gross type A which was surgically repaired 
with an end-to-end anastomosis using Livaditis elongation 
procedure at one month of age. At one year of age she 
underwent a Nissen fundoplication for severe GER. At the 
age of 3 years, an anastomotic stricture developed which 
was treated with repeated esophageal dilations. At the 
age of 22 years she presented with chronic respiratory 
symptoms, severe pneumonia, persistent GER, and 
dysphagia complaints. Upper endoscopy with esoph-
ageal biopsies showed no abnormality. In view of the 
respiratory and gastrointestinal symptoms a duodenal 
diversion procedure (partial antrectomy with Roux-en-Y 
gastrojejunal anastomosis) was performed at the age of 
23 years.

At 36 years of age she presented with food 
impaction and weight loss of 4 kg (BMI 14.9 kg/m2). 
She did not smoke tobacco and did not drink alcoholic 
beverages. Upper endoscopy revealed a stenotic 
ulcerative tumor in the distal esophagus with proximal 
dilation of the esophagus (25-32 cm from the incisors, 
gastroesophageal junction at 34 cm, anastomosis 
not visible). Biopsies revealed a well differentiated 
SCC. PET-CT scan (Figure 3) and bronchoscopy did 
not reveal any metastasis. She underwent a subtotal 
esophagectomy with total gastrectomy and a colonic 
interposition (pT1bN0M0). Within the following month 
she required reoperation for a cervical fistula and 
mediastinitis and underwent two endoscopic dilations 
of an anastomotic stricture without any evidence of 
tumor recurrence. Twelve months after surgery she 
was diagnosed with pleural and bone metastases for 
which she recently has started palliative chemotherapy.

Case 4
Patient D presented at the age of 47 years. He was 
born with VACTERL association[16](EA Gross type C, 
anorectal malformation, congenital urethral valves 
with bilateral vesicoureteral reflux and hydronephrosis 
left kidney). At day 5 after birth a thoracotomy 
was performed with TEF closure, gastrostomy and 
cervical esophagostomy placement. In addition the 
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Figure 1  Chest computed tomography scan (CT scan) (case 1, tumor 
2) demonstrating a tumor mass in the cervical native esophagus with 
suspected tumor invasion in the left thyroid gland.
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At presentation the patient suffered from pneumonia 
with a density in the lower lobe of the right lung. 
Subsequent PET-scan revealed a PET-positive thickening 
in the colonic interposition for which he had been 
referred to our center. He complained about progressive 
dysphagia without any weight loss (BMI 18.6 kg/m2). He 
was a cannabis smoker (2 joints/wk), had quit tobacco 
smoking just before presentation (a few cigarettes per 
day) and only sporadically drank alcoholic beverages. 
Upper endoscopy revealed the proximal and distal 
anastomosis of the colonic interposition at, respectively, 
21 and 47 cm from incisors. From 26-30 cm from 
incisors a tumor was visible in the colon interposition 
which could be easily passed with the scope. Histology 
revealed a moderately differentiated adenocarcinoma. 
No abnormalities were found at colonoscopy. PET-
CT scan showed circumferential thickening of the 
colonic interposition over a length of 10 cm, not clearly 
separated from the thyroid and left brachiocephalic vein, 
a small lesion in the lower right lobe of the lung (PET-
negative) and a few locoregional lymph nodes (≤ 1 cm, 
PET-negative) (Figure 4 A and B). 

Patient D was treated with induction chemotherapy 
(capecitabine/oxaliplatin) to enable maximum tumor 
regression. After six treatments, the colonic interposition 
was resected and an esophagostomy and jejunal fistula 
for feeding were created. Pathological examination 
confirmed the diagnosis of colonic adenocarcinoma with 
a maximum diameter of 4.1 cm, tumor free resection 
margins (≥ 1 cm) and one of 19 lymph nodes positive 
for metastasis (ypT2N1). Family history was negative 
for Lynch Syndrome. Both pentaplex microsatellite 
instability testing and mismatch repair gene expression 
analysis for MLH1, MSH2, MSH6 and PMS2 were 
normal. 

After 4 mo continuity was restored by a sub-
cutaneous gastric tube pull-up. At oncological follow-
up one year after resection of the colonic interposition 
patient D did not experience any dysphagia, weight was 
stable (BMI 19.7 kg/m2) and ultrasound of the liver and 

anorectal malformation was corrected. Nine days 
later a recurrent TEF was ligated. At day 29 the distal 
esophagus was ligated directly above the stomach and 
after 7 mo a colonic interposition was constructed. 
The spleen was congested and therefore resected 
during this surgery. Revision was needed because of 
leakage of the proximal anastomosis 19 days later. 
At 2.5 year of age the gastrostomy was closed. Other 
medical history included asthmatic bronchitis, bilateral 
orchidopexy, transurethral resection of urethral valves 
and nephrectomy of an afunctional infected left kidney.

A B

Figure 2  Findings at upper endoscopy and chest computed tomography scan (CT scan) (case 2). A: Upper endoscopy revealing a stenotic ulcerative tumor in 
the proximal esophagus, 22-29 cm from incisors. Histological examination of esophageal biopsies confirmed the diagnosis esophageal squamous cell carcinoma. B: 
Chest CT scan showing a tumor mass in the proximal esophagus with suspected tumor invasion in the trachea.

Figure 3 Initial findings at positron emission tomography-computed 
tomography scan (PET-CT scan) (case 3), showing PET-positive lesion in 
the distal esophagus without metastasis.
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CEA were normal (2.72 µg/L).

DISCUSSION
We presented four cases of gastrointestinal cancer 
that have developed more than 30 years after surgical 
treatment of EA: three esophageal carcinoma and 
one unusual presentation of colorectal carcinoma 
in a colonic interposition. These patients’ relatively 
young age, the fact that only few carcinogenic factors 
were identified and the high incidence of cancer 
development in a low prevalence disease suggest that 
EA carries an increased risk for esophageal cancer 
development and therefore screening and surveillance 
may be warranted, as recommended in the ESPGHAN-
NASPGHAN guideline[11]. 

Esophageal cancer is the 8th most common cancer 
worldwide, with an incidence rate of 6.4 and 1.2 per 
100000 males and females respectively in developed 
countries and 10.1 and 4.1 per 100000 males and 
females, respectively, in less developed countries[17]. 
ESCC and EAC have different etiologies. ESCC arrises 
from dysplastic squamous epithelium and is associated 
with a low socioeconomic status, use of tobacco or 
alcohol, several dietary factors, and human papilloma 
virus[18,19]. The main risk factors for EAC are GER, 
use of tobacco, obesity, and hiatal hernia[18]. Chronic 
GER might lead to gastric and intestinal metaplasia 
of the squamous epithelium in the esophagus, 
known as Barrett’s esophagus, which predisposes 
to dysplasia and EAC. GER is present in up to 67% 
of the adult EA patients and is likely to contribute 
to EAC development[5]. However, in literature - and 
also in our case series - ESCC is more common 
than EAC in EA patients[10,12-15]. The reason for this 
high risk of ESCC development has not yet been 
established. The pathogenesis might be the same as 
in achalasia, where ESCC is thought to result from 
stasis, causing bacterial overgrowth with nitrosamine 

production and subsequent esophageal inflammation, 
dysplasia and cancer[20,21]. Most of the ESCC in EA 
patients were found near or at the anastomosis (mid-
distal esophagus). It has been suggested, therefore, 
that frequent dilation procedures with associated 
mucosal tears, scarring and inflammation may lead 
to development of ESCC in this patient group[10,12]. 
Mitomycin-C, an antifibrotic applicant used to prevent 
recurrence of strictures, may be an additional risk 
factor for ESCC, but this was not used in any of the 
patients in present case series[22]. Moreover, genetic 
predisposition may contribute to esophageal cancer in 
EA patients and is subject to future studies. 

Endoscopic surveillance of EA patients is advocated 
to detect lesions at an early stage[11]. Those treated 
with a colonic interposition should not be excluded from 
surveillance, as carcinoma could arise in the cervical 
native esophagus or thoracic colon. More data on the 
actual incidence of esophageal cancer development 
in adulthood will hopefully become available soon 
when surveillance programs have been implemented. 
Together with the identification of risk factors this will 
help to optimize surveillance strategies in EA patients. 
Until then, pediatric surgeons and gastroenterologists 
who are involved in treatment of EA patients should 
be made aware of the cancer risk and be encouraged 
to reach consensus on optimal surveillance. When EA 
patients reach adulthood, they should be transferred 
to a gastroenterologist for endoscopic surveillance.

ARTICLE HIGHLIGHTS
Case characteristics
At presentation (age 36-47 years) all four patients born with esophageal atresia 
(EA) complained of progressive dysphagia, and two of them had lost weight.

Clinical diagnosis
Clinical diagnosis was made by upper endoscopy, revealing a for potentially 
malignant circular stenotic lesion in the esophagus in three cases and a tumor 
in the colonic interposition in one case.

A B

Figure 4  Initial findings at positron emission tomography-computed tomography scan (PET-CT scan) (case 4). A: Chest CT scan image with a circumferential 
wall thickening of the thoracic colonic interposition over a length of 10 cm, not clearly separated from the thyroid and left brachiocephalic vein. Locoregional suspected 
lymph nodes (< 1 cm). B: PET-CT scan showing a PET-positive lesion in the thoracic colonic interposition. No PET-positive lesions or lymph nodes.

 ARTICLE HIGHLIGHTS
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Differential diagnosis
The differential diagnosis included severe ulcerative esophagitis, benign 
stenotic anastomosis, and motility disorder.

Laboratory diagnosis
Carcinoembryonic antigen (CEA) was measured (normal) in the patient with a 
colonic adenocarcinoma in the colonic interposition.

Imaging diagnosis
In addition to upper endoscopy a positron emission tomography-computed 
tomography scan (PET-CT scan) - in combination with endoscopic ultrasound in 
one case - was performed, which revealed a stenotic esophagus in three cases; 
a circumferential thickening of the colonic interposition in one case; potentially 
malignant lymph nodes in three cases; and suspected tumor invasion in two 
cases.

Pathological diagnosis
Histology and immunohistochemistry results confirmed the diagnosis of 
squamous cell carcinoma of the esophagus in three cases and adenocarcinoma 
of the colonic interposition in one case, in the latter case pentaplex 
microsatellite instability testing and mismatch repair gene expression analysis 
for MLH1, MSH2, MSH6 and PMS2 were normal. 

Treatment
The esophageal cancer patients underwent (sub)total esophagectomy with 
reconstruction (curative intent); received induction chemotherapy (paclitaxel/
carboplatin) followed by chemoradiotherapy (curative intent); or received 
palliative radiotherapy or chemotherapy. The patient with colon cancer was 
treated with induction chemotherapy (capecitabine/oxaliplatin) followed by 
resection of the colonic interposition with construction of an esophagostoma 
and jejunal fistula for feeding.

Related reports
Up to two-thirds of EA patients suffer from gastroesophageal reflux, which in 
the long-term might lead to mucosal damage including Barrett’s esophagus 
and esophageal adenocarcinoma. As dysphagia is common (up to 72%) after 
EA repair, this symptom may be neglected as an early warning symptom of 
esophageal cancer in these patients. Up till now, eight esophageal cancer 
cases have been described in young EA patients. 

Term explanation 
EA with or without tracheoesophageal fistula (TEF) is a common congenital 
malformation and requires surgical correction early in life. The Gross 
classification divides five types of EA: type A (isolated EA), type B (EA with 
proximal TEF), type C (EA with distal TEF), type D (EA with dual TEF’s) or type 
E (isolated TEF).

VACTERL is an acronym that describes a nonrandom association of birth 
defects: Vertebral anomalies, Anal atresia, Cardiac anomalies, TEF, Renal 
anomalies, and Limb defects.

Experiences and lessons
These patients’ relatively young age, the fact that only few carcinogenic 
factors were identified and the high incidence of cancer development in a low 
prevalence disease suggest that EA carries an increased risk for esophageal 
cancer development. This emphasizes the importance of lifelong screening and 
surveillance of the upper gastrointestinal tract in EA patients.
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