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Foreword

During my many years as an anesthesiologist and intensive care physician, | have had
the privilege of caring for many children with esophageal atresia. This was done in close
collaboration with pediatric surgeons and in consultation with the families themselves.
_ These experiences have shown me very clearly how challenging the treatment of this
Y o rare malformation is and how important it is to provide reliable support beyond the

Prof. Dr. med. surgery itself.

Franz-Josef Kretz

Early on, this led to close contact with KEKS e.V. Initially, this took the form of joint
discussions with parents, and later also through support for the association’s work.
Over the years, this has developed into a close relationship between KEKS and the Erika
Reinhardt Foundation. Ms. Reinhardt herself, the founder of the foundation, was an im-
portant companion throughout her life. Today, we continue her work in her spirit by
supporting the KEKS medical team, which provides expert advice to affected families.

Pediatricians in private practice play a key role in the long-term care of children with
esophageal atresia. They are the first point of contact for families, help identify poten-
tial complications, and provide reassurance in everyday life. With this supplement, we
would like to contribute to broadening knowledge about the specifics of this disease
and provide reliable support to the doctors who care for these children.

I would like to thank everyone who contributed to the creation of this supplement,
especially Julia Seifried and Annika Biirkle from KEKS and the publisher who made its

publication possible; special thanks go to Dr. Judith Lucas and Melina Singer.

Prof. Dr. med. Franz-)osef Kretz
Chairman of the Erika Reinhardt Foundation

Deutsche Version unter:
https://doi.org/10.1055/a-2377-2004
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Foreword to the Supplement

A diagnosis of esophageal atresia is challenging not only for the children affected, but
also for their families — and for everyone involved in their medical care. After what is
often an intensive hospital stay, a new phase begins when the child is discharged to
their home environment: outpatient care takes over, and with it, the pediatrician
assumes a key role.

Together with leading experts, KEKS has decided to make a practical contribution to
pediatric practice with this supplement. The aim is to systematically highlight the often
complex and heterogeneous care needs of children with esophageal atresia and to
provide everyday recommendations for outpatient care.

A key motivation for the creation of this supplement is the increasing fragmentation of
care. Today’s hospital landscape is highly fragmented, and transitions between in-
patient and outpatient treatment are sometimes inadequately structured. As a result,
parents often have to take on a coordinating role, which places an emotional and
Stefanie Lorenz organizational burden on them. Scientific literature - as well as our own survey of
affected families — shows how important a continuous, cross-sectoral approach to care
is.

KEKS and EAT are in close contact with a broad network of specialists, many of whom
are active members of the scientific advisory boards of KEKS and EAT and their member
organizations. These specialists work with their multidisciplinary teams in nationally
and internationally certified clinics, together with patient organizations, to engage in
a continuous quality dialogue aimed at improving care throughout the lifelong “patient
journey.”

Anke Widenmann

The Esophageal Atresia Supplement brings together findings from clinical practice, cur-
rent studies, and empirical knowledge from over 2,000 documented case histories in
Germany, as well as many more from our EAT member organizations. This has allowed
even rarer courses of disease and potential complications to be included in the analysis.
Pediatricians working in primary care play a central role, especially in outpatient follow-
up care. Families are often confronted with complications whose significance they find
difficult to assess when they first occur. Parents repeatedly report that their observa-
tions have not been taken seriously in acute situations, such as in emergency rooms. A
common reason for this is the lack of experience of the medical staff involved with the
rare malformation. This makes it all the more important to have a reliable assessment
by experienced pediatricians who can help parents weigh their concerns: whether by
recommending that they return to the follow-up clinic, seek a specialized second opin-
ion, or provide objective reassurance in cases of unremarkable or age-appropriate
symptoms.

The pediatrician is therefore the most important point of contact for many families
after discharge — medically, in terms of advice, but also emotionally. This role deserves
professional support. We hope that this supplement will help to increase confidence in
dealing with this rare disease and enable affected children to grow up in a stable envi-
ronment with good support. It also aims to highlight the importance of lifelong follow-
up care and a structured transition to adult medicine. KEKS and EAT are happy to sup-
port pediatricians as professionally networked, patient-oriented partners at both the
national and international level.

Kinder- und Jugendmedizin 2025; 25 | © 2025. Thieme. All rights reserved. S3
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Special thanks go to the Erika Reinhardt Foundation, whose support made this supple-
ment possible.

Anne Dimarakis, President of KEKS
Stefanie Lorenz, Vice President of KEKS and pediatrician

Anke Widenmann, Board Member of KEKS and President of EAT

Deutsche Version unter:
https://doi.org/10.1055/a-2377-1721
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SUMMARY

The treatment of children born with an interrupted esophagus
is demanding and complex. Because the esophagus and tra-
chea develop from a shared embryonic structure, the trachea
is also affected by malformation in most cases. This entails ad-
ditional special features and requirements. To ensure safe
care, all involved specialists must have extensive experience
and practice and work together effectively. Survival and qual-
ity of life depend substantially on high-quality care in the first
years of life. Clear interdisciplinary treatment pathways must
be established and implemented reqularly, which requires a
certain annual case volume and, with it, routine.

ZUSAMMENFASSUNG

Die Behandlung von Kindern, die mit einer unterbrochenen
Speiserdhre geboren werden, ist anspruchsvoll und aufwen-
dig. Weil sie sich wdhrend der Embryonalentwicklung aus
einer gemeinsamen Struktur entwickelt, ist in den meisten
Fallen auch die Luftréhre von der Fehlbildung betroffen. Da-
raus ergeben sich zusatzliche Besonderheiten und Anforde-
rungen. Damit diese Kinder sicher versorgt werden kénnen,
miissen alle beteiligten Fachleute viel Erfahrung und Ubung
haben und gut zusammenarbeiten. Die Uberlebensrate und
die Lebensqualitdt hdngen ganz erheblich von einer guten
Versorgung in den ersten Lebensjahren ab. Dazu miissen klare
interdisziplindre Behandlungsabldufe werden. Dies erfordert
gewisse Fallzahlen, um Routine zu entwickeln.

Introduction

Because trachea and esophagus develop from a common embry-
onic structure, esophageal malformations are accompanied by
tracheal involvement in most cases. This is readily apparent from
the fact that most affected children have a tracheoesophageal fis-

tula (TEF) which remains functionally relevant even after correc-
tive surgery because tracheomalacia is common.

Caring for children with congenital interruption of the esopha-
gus is challenging and requires high-level expertise and routine
across all involved disciplines to ensure safety. These include, from
prenatal diagnostics through obstetrics, neonatology, pediatric
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radiology, pediatric anesthesia, and pediatric surgery, as well as
postoperative intensive care, nursing, and physiotherapy. Such a
team can only operate reliably when structures and workflows
are clearly defined for every step of care and the team is able to
gain and maintain experience. Because this cannot be achieved
with only a few cases per year, centralization is one of the most
urgent requirements to ensure quality care for children with
esophageal atresia.

A dataset from 1980-2015 including 6,466 children with
esophageal atresia across 24 international registries from diverse
countries showed an almost 90% one-month survival and an 83%
five-year survival [1]. Care has undoubtedly improved over the last
decades, but risks exist throughout the entire course of treatment
and increase with associated anomalies and prematurity. An anal-
ysis of all German DRG discharge data from 2016-2022 showed a
one-month survival of 92% [2], with providers of widely varying
specialization represented. In a recent single-center series from
Boston Children’s Hospital, survival was only limited to 90%
among neonates with a birth weight below 1,500 g or a significant
cardiac malformation; all others survived [3]. It is reasonable to as-
sume that further centralization in Germany could improve com-
plication and survival rates [2].

Survival and quality of life depend to a very large extent on
high-quality care during the first years of life. This chapter sum-
marizes the most important aspects.

Prenatal Diagnostics

The typical prenatal ultrasound constellation for esophageal atre-
sia is polyhydramnios combined with a small stomach. However,
excessive amniotic fluid is present in only about 40-50% of cases
[4]. This occurs because the fetus cannot swallow amniotic fluid,
which consists of about 80% fetal urine. Because esophageal atre-
sia can be associated with other malformations, these must be
carefully evaluated when suspicion is raised. The most common as-
sociation is VACTERL, an acronym standing for vertebral, anorectal,
cardiac, tracheoesophageal, renal, and limb anomalies. Cardiac
and renal status in particular can be important for prognosis.

If a syndrome is suspected, a maternal blood test, chorionic vil-
lus sampling, or amniocentesis can be helpful, as chromosomal
anomalies such as Down syndrome (trisomy 21) and trisomies 13
and 18 are associated with esophageal atresia.

The prenatal diagnostic approach described above identifies
only a portion of cases. In a meta-analysis including nearly 74,000
fetuses, the sensitivity of prenatal ultrasound was only 42% [5],
which mirrors the frequency of associated polyhydramnios. Esoph-
ageal atresia is therefore among the most frequently missed con-
genital anomalies during pregnancy [6].

Prenatal fetal MRI is indicated only in complex, unclear cases. It
has somewhat higher diagnostic accuracy than ultrasound but in-
volves more effort. Numerous studies are currently underway to
improve prenatal MRI diagnostics, and it remains to be seen
whether better predictability with minimal burden for pregnant
individuals and their fetuses will be possible in the future [7].

If esophageal atresia is suspected, delivery should occur in a
center with sufficient experience in caring for these children. A ce-
sarean section is not required solely due to suspected esophageal

atresia. Families should be connected prenatally with a multidisci-
plinary team covering all aspects of care (obstetrics, neonatology,
pediatric surgery, pediatric anesthesia).

Perinatal Care

Postnatal management should, when possible, promptly achieve
adequate spontaneous breathing. A continuous low-pressure suc-
tion catheter should be placed to drain saliva and secretions from
the mouth, and the upper body should be elevated to facilitate
breathing. Lateral positioning is often helpful to allow secretions
to drain. With invasive and even with noninvasive ventilation, pro-
gressive gastric insufflation can occur if a distal TEF is present, as is
the case most of the time. In extreme cases, when the stomach is
tense with air, ventilation may become impossible. The stomach
must then be urgently decompressed to enable survival. In an
emergency, this can be done with transabdominal gastric punc-
ture; otherwise, operative gastric decompression is required. Apart
from these specifics, standard neonatal care recommendations

apply [8].

Postnatal/preoperative Diagnostics
and Preparation

Confirming the diagnosis

Infants with esophageal atresia cannot swallow their saliva. Imme-
diately after birth, this leads to coughing, visible oral secretions,
and progressive respiratory distress. The first steps are suctioning
secretions and attempting to advance a gastric tube through the
nose or mouth. Failure to advance the tube into the stomach is
often the first reliable indication of esophageal atresia and, de-
spite the diagnostic caveats below, is accepted by current guide-
lines as diagnostic confirmation [9]. A chest and abdominal radio-
graph (“babygram”) should be obtained to document the coiled
tube; it must include the entire thorax and abdomen. Contrast in-
stillation through the tube should be avoided due to aspiration
risk; at most, a small amount of air (10 ml) may be injected during
the image to better outline the proximal pouch. If the babygram
shows air in the gastric bubble and the infant does have esopha-
geal atresia, this proves a distal TEF. The babygram also shows car-
diac configuration as a potential sign of congenital heart disease
and the entire spine to assess vertebral anomalies. In addition, a
postnatal echocardiogram and abdominal ultrasound, particularly
to evaluate renal anomalies, are mandatory.

This diagnostic approach occasionally yields false positives, in
which a tube cannot be placed for other reasons. Rare causes in-
clude esophageal foreign body impaction [10], pharyngeal pouch-
ing after traumatic delivery [11], pharyngeal or esophageal perfo-
rations due to traumatic endotracheal intubation attempts [12,
13], and misplaced gastric tubes [14]. False negatives also occur,
where a tube appears appropriately positioned on radiograph de-
spite malposition. Reported scenarios include perforation of the
proximal esophageal pouch with passage through the mediasti-
num into the abdomen [15], or passage of the tube through the
larynx or a proximal TEF into the trachea, then through a distal
TEF into the stomach [16-18].
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To avoid recognizing a misdiagnosis only intraoperatively, pre-
operative bronchoscopy should be required, although in practice
it is often not performed [19]. A European consensus statement
also recommends bronchoscopy to identify additional patholo-
gies [9], locate a TEF, and detect cases with a second, proximal
TEF [20]. The tracheal opening into a distal TEF toward the lower
esophagus typically appears “fish-mouth” like (fistula tracks down-
ward), whereas a proximal TEF appears like a volcanic crater (fistu-
la tracks upward). There are no recommendations to routinely
perform esophagoscopy beforehand. This likely reflects that most
esophageal atresias have a distal TEF and demonstrating this by
bronchoscopy confirms the diagnosis. However, if no TEF is found,
we consider esophagoscopy essential [13], since there may be
esophageal continuity or esophageal atresia without TEF (Vogt
type 2). As a practical tip, esophagoscopy can be efficiently per-
formed using a bronchoscope while applying continuous positive
airway pressure (PEEP). Endoscopy can be performed immediately
before surgery to avoid multiple anesthetics.

Preoperative preparation

Repairing an esophageal atresia is rarely an emergency case. Rap-
id action is required only when positive-pressure ventilation dis-
tends the stomach and impedes ventilation. Otherwise, careful
preoperative preparation is advisable to maximize safety and suc-
cess. Preparation should minimize the risk of complications and
create optimal operative conditions. If there is air in the stomach
and, therefore, a high likelihood of a distal TEF (recognizing the
diagnostic pitfalls above), spontaneous breathing is preferable to
minimize gastric overdistension.

A comprehensive evaluation to detect or exclude associated
anomalies is essential, particularly echocardiography to assess car-
diac function, identify anomalies, and exclude a right-sided aortic
arch. Correction of acid-base balance and electrolytes is impor-
tant to ensure metabolic stability. Ideally, the operation should
occur within the first few days after birth, as the risk of pulmonary
deterioration increases markedly over time. An irradiated blood
unit should be prepared in advance in case transfusion is required.

Anesthesia for the Primary Operation

Informed consent and risk discussion

Parents or legal guardians should be thoroughly informed about
the planned procedures and potential risks. Clinicians should ad-
dress anesthesia-related concerns empathetically. When anes-
thesia is delivered by experienced pediatric anesthesiologists, it is
demonstrably safer and less harmful for infants [23,24]. As noted,
tracheoscopy/bronchoscopy and, if necessary, gastroscopy are re-
quired. General anesthesia with endotracheal intubation is used.
Invasive access may be necessary to optimize monitoring and
management, especially in very small newborns or those with car-
diac defects.

Blood transfusions may be required; indications and risks
should be discussed. Postoperatively, care and monitoring will
take place in the intensive care unit. The consent discussion must
also address the risks of serious complications (including death or
disability; see Introduction). Before corrective surgery, parents

should be given ample time for decision-making between the
consultation and the surgery date, whenever, as is usually the
case, the procedure is elective.

Anesthesia preparation

Beyond guideline-based standard preparations for neonatal and
infant surgery, additional, esophagus-specific measures are re-
quired.

Masks, laryngeal masks, and endotracheal tubes in appropri-
ate sizes should be at hand. An endoscopic system capable of
tracheoscopy must be available; if no TEF is identified, esoph-
agoscopy must also be feasible. In addition, a large “stoch” or
“pusher” tube (placed orally to splint and expose the proximal
esophageal pouch) and a thin nasally placed gastric tube (to ad-
vance across the newly created anastomosis) should be prepared.
Selection and sizes should be coordinated closely with the sur-
geons.

Standard monitoring should include pulse oximetry, ECG, non-
invasive and invasive blood pressure (NIBP, IBP), temperature
probe, near-infrared spectroscopy (NIRS), and neuromuscular
monitoring (NMT). A urinary catheter, central venous access, and
an arterial line should be placed. The arterial line enables frequent
blood gas analyses and glucose checks.

Endoscopy should be performed carefully, examining the pos-
terior tracheal wall for additional fistulas. This also helps exclude
misdiagnoses (e.g., a birth-trauma associated pharyngeal hema-
toma). Ideally, findings are shown to the surgeon beforehand,
and the subsequent plan (tube position, possible TEF cannulation)
is agreed upon.

Conduct of anesthesia

Induction proceeds as usual, adapted to the clinical situation.
After endoscopic assessment, particular care must be taken to
avoid intubation into a TEF. Correct tube placement can be veri-
fied bronchoscopically. Induction should occur with the surgeons
present so they can perform an emergent gastrotomy if severe
gastric distension occurs. A pharyngeal “stoch” tube is placed
and kept accessible to facilitate intraoperative exposure of the
proximal esophageal pouch.

The child is positioned in left lateral decubitus for open sur-
gery; for thoracoscopy, slightly more prone. Ventilation should
be particularly gentle until the fistula is closed. Target peripheral
oxygen saturation is 97-98% (87-92% in preterm infants). Main-
tain normovolemia. Catecholamines should be immediately avail-
able and, ideally, started at very low doses from the outset to en-
sure prompt effect if needed.

After the anastomosis, a nasally placed gastric tube may be in-
serted and secured, as agreed with the pediatric surgeons.

Intraoperative challenges

Owing to numerous and complex intraoperative challenges, the
presence of an experienced pediatric anesthesiologist is essential.

Thick bronchial secretions may obstruct the tube and airways,
impairing oxygenation. Surgical manipulation can compress the
lung or trachea, causing inadequate ventilation with compro-
mised oxygenation and CO2 clearance. Compression of the atria
or venae cavae by the surgeons may impair venous return, reduce
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cardiac output, and further worsen oxygenation. Differentiating
among these complications requires an experienced anesthesiol-
ogist capable of identifying the causes and implementing tar-
geted measures to enable full recovery.

Some compromise must be negotiated with the surgical team;
ideal values may not be achievable during the “critical” phases.
Given cerebral metabolic suppression under anesthesia, this is tol-
erable. NIRS offers additional information on cerebral oxygenation
and should be part of standard monitoring.

Operative Management

The goals of surgical repair in esophageal atresia are to ligate any
tracheoesophageal fistulas and restore esophageal continuity.
Surgery can be performed open, via thoracotomy, or thoraco-
scopically. Thoracoscopy uses three or four small ports only a few
millimeters in diameter. Advantages include smaller scars, less
postoperative pain, faster recovery, and potentially a lower long-
term risk of musculoskeletal issues such as scoliosis.

The approach depends on the type of esophageal atresia. Most
esophageal atresias with a distal fistula (Gross type C or Vogt type
3b) can be repaired in a single stage.

After bronchoscopy to assess for fistulas, the child is posi-
tioned-typically left lateral for open surgery and somewhat ven-
trally for thoracoscopy. The lower esophagus is identified and dis-
sected cranially to the usually present TEF. The fistula is closed at
the trachea as close as possible, either with sutures or a clip. The
lower esophagus is then divided as near as possible to the trachea
to preserve maximal esophageal length and avoid a deep tracheal
pouch at the former fistula site.

Next, the proximal esophageal pouch is located, mobilized as
needed, and drawn downward. It is opened at the tip and anasto-
mosed to the lower esophagus. This anastomosis is technically de-
manding, especially thoracoscopically. The connection must be
sufficiently wide and watertight. Some surgeons prefer to place a
transanastomotic tube from the nose into the stomach to allow
early postoperative gastric feeding.

If the gap between esophageal ends is too large for primary
anastomosis, this is termed long-gap esophageal atresia. Most of
these patients have atresia without a fistula (Gross type A or Vogt
type 2) or with a proximal TEF (Gross type B or Vogt type 3a). A
proximal TEF is identifiable on preoperative bronchoscopy but is
overall rare. In esophageal atresia without fistula, a Replogle tube
is placed to continuously suction saliva from the proximal pouch
over the following weeks. This is a double-lumen sump catheter
with three holes at the tip that continuously “sips” saliva from
the pouch. A gastrostomy is also placed to feed directly into the
stomach, either open or laparoscopic. This is made more difficult
by the often very small stomach in these infants. The combination
of the sump catheter and gastrostomy allows the infant to be fed
and to grow. Several strategies exist for managing long-gap atre-
sia. The esophagus grows faster than the child overall, so waiting
weeks to months may allow relative approximation of the ends for
later anastomosis. Approximation can be aided by applying trac-
tion to the ends with internal sutures (internal Foker) or exter-
nalized sutures through the skin with daily incremental tension
(external Foker) until the ends overlap. Alternatively, esophageal
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replacement can be considered, for example gastric pull-up or in-
terposition of small or large intestine. Managing long-gap esoph-
ageal atresia is complex, prolonged, and commonly accompanied
by complications to varying degrees.

Postoperative Care

General postoperative principles for neonates apply. If there were
no intraoperative issues, especially after thoracoscopic repair, the
infant may be extubated and transferred breathing spontaneously
to recovery. Prolonged ventilation and muscle relaxation should
be considered only in cases of significant anastomotic tension. If
a transanastomotic tube was placed intraoperatively, it can be
used for feeding after 24 hours. If the infant manages on sponta-
neous breathing without CPAP support, careful oral milk feeding
should be added. If an anastomotic leak is suspected, a contrast
study should be performed. A clinical checklist should be available
covering all measures required before first discharge (for example,
ultrasound of the urinary tract and spine, and caregiver CPR train-

ing).

Follow-up: Prophylaxis, Evaluations, Support

Structured follow-up is essential after esophageal atresia repair to
ensure long-term success and prevent complications. About three
weeks after primary anastomosis, a contrast swallow can be help-
ful for an initial assessment. Gastroesophageal reflux is common
in infants and even more frequent in children with esophageal
atresia. It can usually be managed well with proton pump inhib-
itors (PPIs). All children should routinely receive a PPI during the
first year of life to prevent acid exposure and the resulting esoph-
agitis. Ideally, after a trial discontinuation, biopsies should be
obtained to determine whether continued therapy is necessary. If
reflux causes persistent problems such as esophagitis, inadequate
intake, or respiratory symptoms, antireflux surgery (fundoplica-
tion) may be indicated in selected cases, preferably after the first
year of life.

Regular checkups should assess feeding and eating behavior,
infection frequency, overall development, and physical growth
(especially spinal development), as well as include endoscopic
evaluations. Early identification of anastomotic stricture allows
relatively simple treatment and avoids progression that could ne-
cessitate reoperation. Further details on musculoskeletal, airway
and pulmonary care, and nutrition are covered in other articles in
this special issue.

At routine visits, a careful history should address feeding, swal-
lowing, breathing, presence of stridor or other respiratory noises,
and signs of possible reflux. Physical examination should include
auscultation of the chest and inspection of surgical scars. Watch
for signs of scapula alata, thoracic asymmetry, or scoliosis. Weight
and length are important indicators of growth. Values should be
plotted on growth charts to best detect deviations from typical
trajectories. Condition-specific growth and weight charts for
esophageal atresia are already available for Germany [22].

A child who feeds and eats well, breathes normally, gains
weight appropriately, and grows along expected centiles does
not need additional diagnostics in the first year of life. Introduc-
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tion of complementary foods, purees, and later solids can proceed
normally, gradually increasing bite size. If problems are suspected,
a chest radiograph can be helpful, or a contrast esophagram. If
there are signs of anastomotic narrowing-such as impaired swal-
lowing and a stricture visible on contrast study-the anastomosis
should be gently dilated under anesthesia.

Laryngomalacia and tracheomalacia are also common in chil-
dren with esophageal atresia. These involve a soft larynx or trachea
that partially collapses during breathing, potentially obstructing
airflow. Symptoms usually improve over time. In rare cases of sig-
nificant respiratory compromise, intervention may be necessary,
such as aortopexy or posterior tracheopexy. Rarely, tracheostomy
may be required.

About six weeks after surgery, an initial endoscopic evaluation
can be useful. Ideally, this starts with a functional assessment of
the airways using a flexible scope transnasally under sedation to
detect vocal cord paralysis. This should be followed by a full air-
way examination under general anesthesia with muscle relaxation
to reliably assess tracheomalacia and visualize the former fistula
site. Subsequently, the esophagus should be examined to assess
anastomotic caliber and the competence of the gastroesophageal
junction in both antegrade view and retroflexion. If indicated, bal-
loon dilation of the anastomosis can be performed during the
same session. The maximum achievable diameter here is defined
by the diameter of the distal esophagus; typically, there is a cali-
ber discrepancy between the proximal and distal esophagus. This
is because fetuses swallow prenatally into the proximal pouch,
stretching it, whereas the distal stump is not exposed to this.

If repeated dilations are necessary, intralesional depot cortico-
steroid injection can be considered. Leaving a transnasal balloon
catheter in place to allow twice-daily home dilations by parents
can also be considered. Successful therapy requires extensive ex-
perience through regular evaluations and interventions. Lifelong
periodic endoscopic surveillance is recommended [21].

In the first years of life, affected children often endure numer-
ous hospitalizations and diagnostic procedures. The care team
should make these phases as comfortable as possible. Stress dur-
ing this sensitive period can have long-term negative effects on
development (see other article in this supplement). It is sensible
to coordinate evaluations efficiently to avoid multiple anesthetics
or repeated blood draws. Supportive pain-reducing measures,
such as topical anesthetic patches (e.g., EMLA), can help make
needle procedures more comfortable [25].

For successful follow-up, actively involving parents in the care
process is crucial. This can include shared decision-making and in-
viting their presence during evaluations when appropriate. Par-
ents can then participate actively, feel better informed, and make
sound decisions together with the care team.
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ABSTRACT

This article summarizes publications, guidelines, position
statements as well as consensus recommendations from the
working groups of INoEA, the European Reference Networks

ERNICA and ERN-LUNG as well as the European Respiratory
Society (ERS) about Esophageal atresia (EA) - tracheoesopha-
geal fistula (TOF).

EA-TOF is frequently associated with lifelong and sometimes
severe respiratory impairments. Respiratory diseases and re-
straints include tracheobronchomalacia, aspiration risk, recur-
rent pulmonary infections, bronchitis, and atelectasis, which
may occur both before and after surgical repair.

The article provides a structured approach to the diagnosis,
management, and long-term care of these respiratory com-
plications. The overarching aim is to sustainably improve
health outcomes and quality of life in affected individuals.

ZUSAMMENFASSUNG

Dieser Artikel fasst aktuelle Veroffentlichungen, Leitlinien,
Stellungnahmen sowie Konsensempfehlungen der Fach-
gruppen von INoEA, der Europdischen Referenznetzwerke
ERN-Lung und ERNICA sowie der European Respiratory So-
ciety (ERS) zur Osophagusatresie (OA) - Tracheodsophageale
Fistel (TOF) zusammen.

Die OA-TOF ist hiufig mit lebenslangen, teils erheblichen re-
spiratorischen Einschréankungen assoziiert. Zu den typischen
Komplikationen zdhlen Tracheobronchomalazie, Aspirations-
risiken, rezidivierende pulmonale Infektionen, Bronchitiden
und Atelektasen, die sowohl vor als auch nach der chirurgi-
schen Korrektur auftreten kénnen. Der Artikel stellt einen
strukturierten Ansatz zur Diagnostik, Therapie und Langzeit-
behandlung dieser respiratorischen Folgeprobleme vor. Ziel
ist die nachhaltige Verbesserung der Gesundheitssituation
und Lebensqualitdt der Betroffenen.

Introduction

This summary document is based on a publication by Koum-
bourlis et al. [1] and incorporates recent statements and guide-
lines of the European Respiratory Society as well as consensus
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recommendations of INoEA, ERNICA and ERN-LUNG working
groups.

Esophageal atresia (EA) and tracheoesophageal fistula (TEF)
present significant lifelong respiratory challenges. Involvement of
a physician with expertise in respiratory care is therefore recom-
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» Fig. 1 Normal trachea during bronchoscopy on the left, severe
tracheomalacia (> 75% of lumen narrowing) shown on the right.
The degree of obstruction may vary among patients.

mended, specifically in infancy and at the preschool age. The rec-
ommendations of the INOEA’s Respiratory Complications Working
Group (RCWQ) [2] provide a structured approach to the diagnosis,
treatment, and long-term care of these complications, aiming to
improve patient outcomes. The RCWG identified the primary re-
spiratory conditions faced by patients before and/or after EA-TEF
repair, including:

Tracheobronchomalacia (TBM)

Tracheobronchomalacia is the partial or complete collapse of the
main windpipe (trachea and/or main stem bronchi) due to abnor-
mal airway wall softness or floppy cartilage. It is present in nearly
all EA-TEF patients, with severity varying based on airway narrow-
ing (> Fig. 1).

TBM may cause acute symptoms in neonates and infants but
can also result in long-term complications (> Fig. 2, Table 1).

The symptoms of TBM vary according to the age of the patient.
They tend to be most severe in the neonatal period and generally
may improve with time (> Table 1).

Diagnosis of TBM

Flexible bronchoscopy under light general anesthesia with sponta-
neous breathing without positive end expiratory pressure (PEEP) is
the most informative method for assessing TBM presence, extent,
and severity. Dynamic CT scans and advanced MRIs can also aid
evaluation. The shape of the flow volume curve from spirometry
(» Fig. 3) can be indicative of TBM.

Management of TBM

Interventions aim to reduce symptoms due to TBM and, when it is
severe, reduce TBM severity by surgery. In neonates, the primary
goal is to prevent respiratory distress and low oxygen levels. Treat-

Respi .
TBM: Collapse At espiratory distress
> Apnea
of the trachea )
Oxygen saturation | !
lLong-term
Retention May Bacterial colonization May
of secretions lead to and|or atelectasis

Chronic bronchitis

lead to Recurrent pneumonia

May ) .
» Bronchiectasis

» Fig. 2 Acute and long-term consequences of tracheobronchomalacia.

» Table 1 Symptoms of TBM according to age.

Neonates-Infants
Respiratory distress
Apnea

Episodes of severe hypoxemia (low oxygen saturation
or “blue” or “dusky” spells)

Recurrent harsh “wheeze”

“Honking”[“Brassy” cough

Stridor/“hoarse” cry

Recurrent airway infections

Autor*innen von Esophageal ATresia global support groups (EAT) et al. Care...

Children-Adolescents
Recurrent wheeze
“Honking”/“Brassy” and/or “wet” cough

Hoarse voice/Stridor
Exercise Intolerance

Obstructive lung function, low peak
expiratory flow (PEF)

Recurrent airway infections

lead to

Adults
Recurrent wheeze
Recurrent “wet” and/or “honky” cough

Hoarse voice
Exercise intolerance

Obstructive lung function, low peak
expiratory flow (PEF)

Recurrent airway infections
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» Fig. 3 Example of flow-volume curves during forced expiration
before (pre) and after (post) inhalation of a short acting beta-
mimetic in a patient with esophageal atresia and tracheobronchial
malacia. In this patient, there was no major change with broncho-
dilator. Normal range is shown in the shaded grey area. In some
cases, beta-mimetics have a negative effect on expiratory flow.
Curves vary between patients.

ments range from supplemental oxygen use to non-invasive pos-
itive airway pressure. Severe cases may require intubation, me-
chanical ventilation, or surgery (tracheopexy/aortopexy) gener-
ally after the initial EA repair. Rarely, a tracheostomy is needed.

Long-term management of TBM

Long-term management of TBM focuses on clearing airway secre-
tions and preventing airway infections. This can be achieved
through age-appropriate airway clearance techniques (in adults:
active cycle of breathing techniques), positive expiratory pressure
devices such as PEP masks or oscillatory positive pressure devices
[2,3]. Nebulized hypertonic saline may help to improve mucocili-
ary clearance and inhaled corticosteroids may reduce airway in-
flammation in selected patients. Infections, often signaled by a
“wet” cough or fever, are treated aggressively with antibiotics.
Bronchodilators should be used cautiously, as they can worsen air-
way collapse.

Aspiration Risk

Aspiration risk in EA-TEF

EA-TEF patients are highly prone to aspiration due to multiple fac-

tors:

= Esophageal dysmotility and/or strictures, causing food or fluids
to enter the airway.

= Recurrent TEF

= High prevalence of gastroesophageal reflux (GER)

= Occasionally, a laryngeal cleft

S16

Diagnosis

A systematic approach is essential to evaluate all potential aspira-
tion causes. Swallowing function can be assessed via videofluoro-
scopic or modified contrast swallow studies. Esophageal narrow-
ing and function are diagnosed by contrast swallow studies and
sometimes with manometry. Recurrent TEF is diagnosed using a
“pull-back” contrast study, bronchoscopy and/or upper endos-
copy. GER is identified clinically or through contrast studies, pH-
impedance monitoring, or endoscopy. Chronic bacterial infection
due to aspiration can be detected through repeated sputum cul-
tures and chest imaging, and if symptoms persist despite optimal
treatment by bronchoscopy with bronchoalveolar lavage (BAL) to
determine pathogens. Collaboration with a gastroenterologist oto-
laryngologist, occupational therapist, speech therapist, physio-
therapist, dietician, and/or respiratory therapist, depending on
local practice is recommended.

Management

Aspiration risks are addressed through careful (e.g., small bites,
well-chewed, sipping water between bites of dense foods) or pos-
tural feeding, dilation for symptomatic esophageal strictures, GER
treatment, and surgical repair of recurrent TEF or laryngeal cleft.

Recurrent Infections and Bronchitis

Complications

Patients with EA-TEF are prone to recurrent lower respiratory in-
fections (pneumonias) and chronic bronchitis due to impaired air-
way clearance caused by tracheomalacia and recurrent aspiration.

Diagnosis

The diagnosis of bronchitis is based primarily on symptoms. A di-
agnosis of pneumonia or atelectasis should be confirmed with
chest X-ray and/or ultrasound. When recurrent pneumonia is
documented, a CT scan is recommended to identify bronchiecta-
sis and exclude alternative diagnoses. Sputum or bronchoalveolar
lavage (BAL) can help detect airway colonization by bacteria.

Treatment

Start age-appropriate airway clearance techniques to aid in the re-
moval of mucus (in adolescents/adults: active cycle of breathing
techniques) such as positive expiratory pressure devices like PEP
masks or oscillatory positive pressure devices [2, 3]. Oral antibiot-
ics — usually for 10-14 days - are recommended when infection is
strongly suspected or confirmed, and azithromycin may be used
preventatively due to its anti-inflammatory and antibiotic proper-
ties.

Atelectasis

Pathogenesis

Endobronchial secretions and/or aspiration may lead to atelectasis
(areas of lung collapse). This is a particular problem with tracheo-
bronchomalacia, which impairs mucociliary clearance. Atelectasis
can also occur after surgery.
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Diagnosis

In cases of new or worsening or recurrent respiratory symptoms,
atelectasis should be suspected and imaging (lung ultrasound,
chest X-ray, thoracic MRI and/or CT scan) should be performed
to exclude or confirm the diagnosis.

Treatment

Conservative therapy may include airway clearance techniques,
positive airway pressure devices and/or high-flow or CPAP sup-
port, use of hypertonic saline nebulization, mucolytic agents,
and eventually systemic steroids, and systemic antibiotics. In per-
sistent atelectasis, bronchoscopy - preferably within 4-6 weeks -
may be required to reopen the lung and prevent permanent scar-
ring and bronchiectasis. Follow-up imaging is required to confirm
that atelectasis has resolved.

Bronchiectasis Monitoring

Definition

Bronchiectasis, a serious and potentially permanent complication,
involves the floppiness and dilation of the airways caused by re-
current and/or persistent bacterial infection and aspiration, lead-
ing to chronic bacterial infection.

Diagnosis

When bronchiectasis is suspected, it should be confirmed with a
CT scan or MRI of the chest. Depending on the clinical course, an-
nual chest X-rays can be considered to monitor for bronchiectasis,
likewise, regular lung function testing.

Management

Early detection, regular treatment with airway clearance tech-
niques, nebulization of hypertonic saline, long-term use of azi-
thromycin, and prompt use of antibiotics during exacerbations
can help slow the progression of bronchiectasis.

Chronic Respiratory Symptoms
(Wheezing, Coughing)

Diagnosis

Symptoms such as wheezing are, after TEF, often caused by airway
collapse (TBM) rather than asthma. Misdiagnosis can lead to un-
necessary treatments. Nevertheless, a diagnosis of asthma needs
to be excluded.

Treatment

Bronchodilators are generally not recommended in case of TBM as
they may worsen airway collapse, but they can be trialed for cases
with airway hyperreactivity. In infants and preschool children, risk
factors (e.g. family history of atopic diseases, eczema) and allergy
testing may identify children with co-existent asthma. Pulmonary
function testing, including bronchodilator response, could addi-
tionally be used in individuals 5-6 years and older.
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Routine Health Maintenance

Regular follow-up

Patients should be monitored by a multidisciplinary team (which
usually include a pediatric pulmonologist, gastroenterologist, sur-
geon and/or ear, nose and throat surgeon), with at least annual
evaluations.

Vaccinations

In addition to routine vaccinations, annual influenza vaccination is
strongly recommended. RSV vaccination should be performed in
infants, in accordance with local guidelines.

Lifestyle and care

Parents and patients should be educated on airway clearance, rec-
ognizing early signs of infection, identifying changes in their re-
spiratory status, monitoring for signs of aspiration, and the impor-
tance of long-term follow-up care.

Notice: This document is endorsed by the Esophageal ATresia
global support groups (EAT), the European Reference Net-
work for rare Inherited and Congenital Anomalies (ERNICA),
the European Reference Network for rare respiratory diseases
(ERN-LUNG), and the International Network of Esophageal
Atresia (INoEA).
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ABSTRACT

Children with rare malformations and their families often
experience gaps in care at the interface between inpatient
and outpatient sectors. They require reliable and coordinated
care-extending beyond the hospital. The article highlights
areas of overlap with pediatric and adolescent medicine in pri-
vate practice. It also illustrates possible support systems and a
best practice example. For the best possible outcome, it’s es-
sential to ensure multidisciplinary care across all sectors and
at all interfaces.

ZUSAMMENFASSUNG

Kinder mit seltenen Fehlbildungen und ihre Familien erleben
haufig Versorgungsbriiche an der Schnittstelle zwischen dem
stationdren und ambulanten Sektor. Sie benétigen eine ver-
ldssliche und koordinierte Versorgung - (iber die Klinik hinaus.
Der Artikel zeigt auf, in welchen Bereichen Uberschneidungen
mit der niedergelassenen Kinder- und Jugendmedizin existie-
ren. Zudem werden mdogliche Unterstiitzungssysteme und ein
Best-Practice-Beispiel illustriert. Fiir einen bestmdglichen Ver-
lauf ist es essenziell, dass eine multidisziplindre Versorgung in
allen Sektoren und an allen Schnittstellen gewdhrleistet ist.

Background

In particular, people with chronic illnesses are affected by the
fragmentation of the German healthcare system. The transition
from inpatient to outpatient therapy can lead to a discontinuous
course of treatment, with therapy interruptions and loss of infor-
mation [1].

The literature shows that parents of children with rare diseases
experience the fragmentation of the healthcare system particu-
larly strongly and often must overcome it themselves [2]. In addi-
tion, parents of children who require inpatient care as infants re-
port insufficient support during and after discharge from the hos-
pital [3,4]. Parents of children with esophageal atresia (EA) have
higher anxiety levels, increased stress symptoms, and a lower
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Quality of Life (QoL) index compared to the general population
[6-8]. These values correlated, among other things, with the sub-
jectively experienced lack of support during the transition from
the inpatient to the outpatient sector [7, 8].

When a child is discharged from the surgical clinic to their
home, inpatient care by a professional team ends and outpatient
treatment begins. Especially in the first period after discharge, a
lack of disease-specific expertise on the part of outpatient service
providers poses a problem in adequately meeting the support
needs of parents. This is a specific challenge of rare diseases and
cannot be expected from outpatient pediatric care. Rather, it re-
quires close support for parents and pediatricians from the expert
clinic to be able to respond appropriately to specific questions.
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In 2023, the German patient organization for EA (KEKS) inter-
viewed 25 parents (or parent couples) about their experiences
during and after the first hospital discharge. The results show that
parents often feel inadequately prepared for discharge and, espe-
cially in the outpatient sector, have to organize and manage their
child’s care themselves [9]. It has been shown that, in contrast to
the inpatient sector, parents have more control options in the
outpatient sector and are more likely to make decisions together
with therapeutic and pediatric staff [9]. On the other hand, thera-
pists and pediatricians also rely more on the parents’ experiential
knowledge. The respondents found this responsibility to be a bur-
den and, not least, there are often disagreements between par-
ents and healthcare professionals on specific issues [9]. The liter-
ature shows that parents want to be involved in the care process
on an individual basis, especially in the form of shared decision-
making [10,11]. However, the people concerned must receive
clear information about the medical problem and the available
options [12,13]. At the same time, parents do not want to feel
the main burden of responsibility for decisions [10]. In this regard,
the high emotional stress can have a negative effect on parents’
motivation to participate in the processes [10].

To make matters worse, parents often cannot explain or even
know exactly what treatment their child needs at the beginning
and therefore cannot pass it on to providers of follow-up and sup-
portive care [14]. In general, people with rare diseases are dissat-
isfied with the coordination of care in the outpatient sector. This
could be explained by the fact that coordinating tasks and better
interprofessional networking are currently not remunerated [15].

In the KEKS survey, most parents expressed the wish to have a
contact person who would accompany them from the beginning
and, together with them, keep an eye on which symptoms require
further clarification and which therapies and examinations are
necessary [9].

Concepts of Support

To facilitate the transition between inpatient and outpatient care
areas and to secure continued treatment, there are transitional
structures, such as discharge and case management [16,17].

Discharge management

Patients with complex service needs are particularly vulnerable to
experiencing care disruptions during the transition from the in-
patient to the outpatient sector [1]. To ensure continuity of care,
professional discharge planning is of particular importance [1].
According to § 39, paragraph 1a of the SGB V, hospitals are ob-
liged to effectively support patients during the transition to the
next form of care [16]. Since 2017, hospitals have had to comply
with the requirements of the framework agreement on discharge
management [16]. This agreement sets out the goals and mini-
mum requirements for discharge management [18].

The goal of discharge management is to ensure continuity of
treatment after a hospital stay. For this purpose, the individual
needs must be assessed and addressed in a structured way by
means of a discharge plan [18]. All measures necessary to meet
the identified need for services should be initiated by the hospital
as early as possible [18]. The hospital must contact the continuing
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service providers as early as possible to ensure a secure transition.
This also includes the transfer of information to the referring
physician or family doctor. The continuing care structures must
be informed, among other things, about the upcoming discharge
date [18]. However, the scope of discharge management ends as
soon as these tasks have been fulfilled and the patient has transi-
tioned to the outpatient sector. Discharge management is no lon-
ger responsible for problems that arise afterward.

Case Management

Another form of support for people with complex illnesses is Case
Management (CM). This is an approach from the social and health
care sector that involves the “needs-based management of a case
situation to deal with a personal problem” [17].

The goal is the case-related integration and coordination of
care processes, especially at interfaces [19]. In addition to the ob-
jective assessment of needs, the consideration of individual and
subjective needs plays an important role. These must be organ-
ized effectively and efficiently within the regional care structure
[17].

A characteristic feature of CM is the assumption of multiple
roles. People working in CM take on a gatekeeping position by
arranging targeted services for the case. They also accompany
the people through the care process and the service system. The
CM represents the interests of the person to be cared for, initiates
available services, and advocates for the appropriate quality and
fulfillment of needs [20].

The prerequisite for a functioning CM is Care Management.
This is understood as the organization and networking of service
providers (e.g., health insurance companies), service providers
(e.g., nursing services), and service recipients (e.g., the person to
be cared for) in the local care landscape. The goal is to be able to
offer a continuous, cross-sectoral care tailored to the individual
case [20]. Examples of this are care support centers according to
§92c SGB XI, disease management programs according to § 137 f
SGBV, and in the pediatric field the follow-up care model “Bunter
Kreis e.V.” which organizes medical, nursing, and social services
for seriously and chronically ill children and their families [20,21].

A form of CM used specifically for vulnerable groups in the
medical field are patient navigators [22]. These are currently
being tested in model projects. The German Society for Case and
Care Management (DGCC) defines patient navigators as “care and
case managers for people in complex life and care situations with
one or more medical indications” [19]. However, there is currently
no uniform definition of their areas of responsibility and the re-
quired skills [22].

A project at the Augsburg Central Hospital as early as 2008
showed that the structured support of parents with premature
babies, starting in the clinic and continuing into the home, can
lead to a reduced stress level for the mother [23].

In an international context, there are already structures in
which specialized nurses employed in clinics accompany families
with children with congenital malformations from their first stay
to follow-up care and transition (Family Liaison Nurses). They are
contact persons for the families and children, but also for outpa-
tient specialists, daycare centers, and schools. In Germany, a pilot
project has established a family liaison nurse model since Novem-
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ber 2024 for families with children with congenital malforma-
tions. In addition, there are other liaison nurse models in Ger-
many, such as the psychosomatic liaison nurse, who accompanies
and advises oncology patients, their relatives, and on-site nursing
staff [24]. An evaluation showed that nursing and medical staff
perceived the liaison nurse as a relief [24].

Optimizing the Transition to Outpatient
Care: Important Aspects for Successful
Follow-up Care

As described in the previous chapter, there are many ways to sup-
port families in the transition of their child from inpatient to out-
patient care and to make this transition as smooth and effective as
possible.

The pediatrician plays a central role in this. In their function as
the first point of contact after discharge from the clinic, they are
often the most important authority for questions about the
child’s further recovery, therapy, and general care.

The following describes key elements that should help out-
patient service providers to identify individual support needs and
to sustainably improve the care of patients and their families:

Structured follow-up care:
coordinated care and binding guidelines

Structured follow-up care is essential for continuous, high-quality
care after an inpatient stay. This includes binding guidelines and
standards that both families and professionals can follow-for ex-
ample, through the KEKS Health Folder or specific international
follow-up care recommendations. Information about the KEKS
Health Folder can be found in the article “KEKS Health Folder and
KEKS Portal” in this supplement [25].

The goal is holistic and long-term, cross-sectoral care. This in-
cludes, in particular, the coordinated cooperation of various spe-
cialist disciplines and support systems. The inclusion of relevant
information and findings at the time of the outpatient doctor’s
appointment is just as important as targeted communication with
the discharging clinic to avoid treatment gaps.

Complete information transfer:
relevant medical documents available

All relevant medical documents - especially discharge reports,
surgical reports, and findings - should be available to the treating
pediatrician completely and in a timely manner. This is the only
way to ensure sound medical follow-up care.

Designated contact persons: clear communication
channels for all involved parties

A clear contact person should be named in the discharging clinic,
whom both the pediatrician and the family can contact with ques-
tions. This person does not necessarily have to be a doctor, but
could be, for example, a liaison nurse or another qualified special-
ist.

In addition, parents are informed before discharge about how
to behave in an emergency and what contact options or presenta-

tion options are available outside of regular hours. If parents have
not received this information, they should be encouraged to ac-
tively request it. This can help to avoid unnecessary or emergency
inpatient readmissions.

Training for families: strengthening their competence

Ideally, families receive training on emergency measures (e.g.,
resuscitation, dealing with bolus events, first aid for aspiration)
during the initial hospital stay. The pediatrician should actively
ask during follow-up care whether this training has taken place
and, if necessary, suggest refresher courses.

In socio-pedagogical contexts such as settling into daycare
centers, there is often a greater need for information and support
- both for families and for the care facilities. Close cooperation
and education about the child’s illness can help to reduce fears
and ensure adequate integration.

Networking with self-help and support services

Families should be actively informed about existing support ser-
vices offered by self-help organizations - such as KEKS If this has
not already happened in the inpatient setting, the recommenda-
tion to contact them should be explicitly made by the outpatient
specialist.

Patient organizations offer valuable information, advice, and
emotional relief to affected families.

Psychosocial support and parents’ mental health

Pediatricians should be aware of the emotional and psychological
stress on parents and use suitable, possibly standardized, tools to
assess their support needs. If necessary, a referral to psychosocial
or psychotherapeutic institutions is advisable. Additional informa-
tion is provided in the article “EA as a family disease” in this sup-
plement [26].

Involvement of the Social Pediatric Center (SPZ)

The Social Pediatric Centre, as a multi-professional, outpatient fa-
cility, offers a valuable addition to the care of chronically ill chil-
dren. Pediatricians should find out whether there is already con-
tact with the regional SPZ and, if not, suggest a connection.

An appointment at the SPZ can represent a valuable extension
of care and promote holistic therapy, especially for children with
complex or rare diseases (e.g., esophageal atresia).

Complications of esophageal atresia

Esophageal atresia is a rare, congenital malformation with a high
need for medical care. Due to the complexity of the disease and
the individual anatomical and functional differences in the af-
fected children, the clinical picture is extremely heterogeneous.
Therefore, differentiated, continuous observation in both the out-
patient and inpatient sectors is essential.

Even minor changes in the child’s general condition can be an
indication of serious complications and should therefore not be
trivialized but always clarified by a doctor. Early diagnosis and in-
tervention can prevent or mitigate serious courses. Well-informed
and educated parents can serve as an important and competent
resource in this regard.
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The most common and relevant long-term complications in-

clude:

= Recurrent fistulas: A recurrence of the fistula between the tra-
chea and esophagus can manifest as increased coughing,
choking, failure to thrive, or recurrent respiratory infections.

= Stenoses (narrowing of the anastomosis): These often lead to
swallowing difficulties, gagging, or food refusal and may re-
quire repeated dilation treatment.

= Gastroesophageal Reflux (GERD): Severe reflux is common in
children with EA and can lead to inflammation, pain when eat-
ing, or food refusal. If left untreated, GERD can lead to reflux
esophagitis, aspirations, or Barrett’s esophagus in the long
term.

= Dumping Syndrome: A rarer but relevant complication after
gastric surgery. Symptoms can include rapid bowel move-
ments after eating, restlessness, paleness, hypoglycemia, or
circulatory problems. Early detection and dietary adjustments
play a central role here.

Best practice example — how the problem
at the interfaces can be solved

High-quality and well-coordinated outpatient care is essential for
the long-term course of the disease.

In order to further professionalize the care of children, the pilot
project of family liaison nursing was established at the Marien
Hospital in Witten in cooperation with KEKS in November 2024.

The concept is based on the liaison nursing model, which is
based on “Primary Nursing” implemented by Marie Manthey as
early as the 1960s [27]. Family liaison nursing at Marien Hospital
Witten represents a low-threshold offer in a counselling and sup-
portive function for people affected by rare, congenital malforma-
tions and their families. Since the liaison nurse closely accompa-
nies the patients and their parents during their hospital stay and
is part of a multidisciplinary team, they are seen as an active con-
tact person for the parents regarding the course of treatment.
After the hospital stay, consistent follow-up care for those af-
fected is essential for the further course of treatment. To ensure
continuity of treatment, especially in follow-up care, the coordi-
nation of the various specialist areas, but also support systems, is
important. This task is taken over by the family liaison nurse and
thus serves as an interface coordinator for resident pediatricians.

The focus is therefore on holistic, long-term care for patients
beyond the clinical setting. The pilot project is designed so that it
can be expanded to other expert clinics. Supported
by KEKS, the concept is to be established in other
clinics in the next few years. The detailed descrip-
tion of the concept can be found here.

Opportunities for Support
for Pediatric Practices

As already mentioned in the introduction to this text, care in an
expert center is of central importance. This is based on the so-
called indirect evidence, as has already been shown for compara-
ble diseases in adult medicine. Since 2021, KEKS has been certify-
ing clinics in Germany for the care of people with esophageal atre-
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sia and their relatives. The certification is based on the ERNICA
(European Reference Network for rare inherited and congenital
gastrointestinal malformations and diseases) consensus recom-
mendations [28,29] as well as other national and international
recommendations [5,30]. Accordingly, people with rare congeni-
tal malformations should be given access to clinics with special ex-
pertise [28,29]. The principle of a second opinion is suitable for
this, as it can increase patient safety during the course of the dis-
ease. KEKS supports the search for suitable contact persons. A list
of the clinics certified by KEKS so far can be viewed on the KEKS
website. The primary responsibility for adequate follow-up care
lies with the institution where the surgical care took place or takes
place. Accordingly, it must be demanded that the corresponding
professional expertise and the resources necessary for all aspects
of the disease are available. This also includes the provision of
structured follow-up care plans and concrete recommendations
for action for frequently occurring problems in the everyday lives
of the affected families. Good care for these children requires
close cooperation between all participating specialist disciplines.
Clinics that want to guarantee or ensure high-quality follow-up
care should be open and accessible for questions or consultations
at all times. A significant part of this accessibility can be achieved
through a family liaison nurse.

Summary

Children with rare malformations and their families need reliable,
coordinated care-beyond the clinic. Family liaison nursing shows
how individual support and professional coordination can provide
security and close care gaps as a supplement to existing struc-
tures such as discharge and case management.

The role of the pediatrician as the first point of contact for par-
ents’ concerns about their child’s development after discharge
from the clinic cannot be overestimated for the child’s further
recovery, therapy, and general care. KEKS is available to both pe-
diatricians and families as a further source of support.
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ABSTRACT

Children with EA cannot drink immediately after birth and re-
quire surgical treatment. Delayed initiation of oral feeding and
(recurring) structural problems can lead to acceptance issues
and challenges in eating development. In addition to evalua-

Bergmann S, Di Dio D. From the Swallowing...

tion of the esophagus, it is essential to examine the larynx and
lower respiratory tract. Speech therapy/pediatric swallowing
therapy and, if necessary, an imaging swallowing examination
(e.g., FEES) are important to determine the nature of the
swallowing problem, especially if aspiration is suspected. A
child- and family centered, cue-based approach is central to
all eating/drinking interventions. Children should learn to eat
independently. For children who experience “stickies”, indi-
vidual trial and error-e.g., drinking after eating, using move-
ment-helps as long as there is no acute danger. With good
oral motor development, therapy in the narrower sense is
often not necessary. Regarding swallowing and eating devel-
opment, it is important to thoroughly evaluate eating in rela-
tion to developmental milestones and to provide continuous
and needs-based counselling to families - ideally from birth.

ZUSAMMENFASSUNG

Kinder mit Osophagusatresie (OA) kénnen nach der Geburt
nicht trinken und bendtigen eine chirurgische Behandlung.
Der verspdtete Einstieg in die orale Nahrungsaufnahme sowie
(wieder) auftretende strukturelle Probleme kénnen zu Akzep-
tanzproblemen und Herausforderungen in der Essentwick-
lung filhren. Neben der Diagnostik des Osophagus miissen
unbedingt auch der Larynx und die unteren Atemwege unter-
sucht werden. Bei Schluckproblemen sind Logopédie/Kinder-
schlucktherapie und ggf. eine bildgebende Schluckuntersu-
chung (z.B. FEES) wichtig, besonders bei Verdacht auf Aspira-
tion. Eine kindzentrierte, signalorientierte Haltung ist bei allen
Interventionen zentral. Kinder sollen selbstbestimmt essen
lernen. Bei Steckenbleibern hilft individuelles Ausprobieren -
z.B. Nachtrinken, Bewegung - solange keine akute Gefahr
besteht. Bei einer guten oralmotorischen Entwicklung ist oft
keine Therapie im engeren Sinne notwendig. Wichtig ist eine
griindliche Evaluation der Entwicklungsschritte und Meilen-
steine der Essentwicklung und eine kontinuierliche und be-
darfsorientierte (logopddische) Beratung der Familien - im
Idealfall von Geburt an.
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Swallowing Problems in Children
Born with Esophageal Atresia

Until surgical repair, children born with esophageal atresia cannot
drink, i.e. breast- or bottle-feeding is not possible. In addition,
many children have an abnormal connection, a fistula, between
the trachea and esophagus, which carries an additional risk of as-
piration, i.e. secretions, saliva, milk and stomach contents passing
into the lower airway. The initiation of oral feeding is dependent
upon successful surgical repair. If repair is delayed for weeks or
even months after birth, so too is the initiation of breast- or bottle-
feeding. A delayed introduction to drinking can lead to difficulties
in acceptance. The lack of experience makes the processes of
sucking and swallowing more susceptible to coordination difficul-
ties or sensory processing difficulties which can lead to coughing
or milk refusal. In addition, abnormal esophageal peristalsis and
the development of narrowing/strictures can lead to slow esoph-
ageal bolus transit or bolus obstruction, often called “stickies”.
The entire eating/drinking development is therefore more vulner-
able than in children without EA and the caregivers are often anx-
ious about their child’s swallowing.

What Needs to be Checked?

As part of the initial diagnosis of esophageal atresia, the larynx
and trachea should be assessed using rigid endoscopy to rule out
upper and lower airway abnormalities, such as tracheomalacia
and laryngeal cleft. A laryngeal cleft is a congenital malformation
of the posterior larynx which creates a connection between the
larynx/trachea and esophagus. Undetected, it leads to chronic as-
piration during swallowing. Unfortunately, even today, routine en-
doscopy by ENT colleagues is not standard practice in all operat-
ing centres, resulting in missed diagnosis.

As such, referral to an appropriate specialist centre should be
initiated for children with frequent coughing or choking episodes
associated with eating and drinking. If swallowing problems (re)
occur, the first point of contact is often the pediatric surgeon pro-
viding treatment and follow-up care. Consider esophageal and
oro-pharyngeal causes of eating/drinking difficulties and their
underlying aetiology (e.g. GOR, dysmotility, stricture, recurrent
TOF, swallow-respiratory incoordination due to tracheomalacia
laryngeal cleft, VCP, oro-motor difficulties, sensory based feeding
difficulties etc.). If oro-pharyngeal swallowing difficulties are sus-
pected, instrumental swallow assessment should be undertaken,
such as FEES (fibreoptic evaluation of swallowing) or VFSS (video-
fluoroscopy swallow study). If aspiration events are seen or an in-
creased risk of aspiration are suspected, further assessment is
necessary to determine the underlying cause of the aspiration. A
rigid endoscopy under anesthesia (ideally performed jointly by
pulmonology, ENT and pediatric surgery) with the question of re-
fistula or laryngeal cleft is recommended.

Bergmann S, Di Dio D. From the Swallowing...
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How Can Children with EA Learn to
Enjoy Eating and Swallow Safely?

A cue-based, child-centered approach has proven successful for
the development of eating and drinking, from sucking to chew-
ing. This means that the infant, and later the toddler’s, feeding
cues are observed and taken seriously. Such cues include hunger
and satiation cues and signs of distress or discomfort with feeds/
mealtimes adjusted to promote positive experiences for the child
and parent/caregiver. With older children, the focus is not only on
basic autonomy for eating, but also on good self-awareness re-
garding possible problems. The more autonomy children experi-
ence while eating and drinking, the quicker they will develop ap-
propriate coping and adaptation strategies and enjoy mealtimes.

Occasional gagging or coughing is perfectly normal when chil-
dren are learning to eat independently. Food preferences are also
not unusual. However, EA children have altered esophageal peri-
stalsis, which can lead to slower movement of food into the stom-
ach or bolus obstruction. These are the so-called “stickies”. In
addition to close observation to determine whether they need
specific treatment, these children also need to develop self-man-
agement skills. Unless there is an acute danger, “trial and error”
applies here. This means that the children and families are encour-
aged to try to find out what promotes the passage of food. The
most commonly used adaptations are frequent water drinking
while eating, chewing food well and eating more slowly and avoid-
ing very challenging foods (such as some types of meat and
bread). The rule here is: what helps is good.

For some children, esophagus-related problems may co-occur
with dysphagia arising from the oral or pharyngeal phases of swal-
lowing. These children have difficulty preparing food in the mouth
or closing the airway securely during swallowing. This manifests
itself in various symptoms. Such symptoms require clinical exami-
nation, often by a speech and language therapist, and instrumen-
tal assessment of swallowing if pharyngeal difficulties are sus-
pected (see “What needs to be checked”).

Professional Support for Eating Development

Experience shows that children with EA and their families benefit
from professional support with swallowing and eating develop-
ment right from the start. This involves the assessment of dyspha-
gia and initial counselling. The form of dysphagia or the affected
phase and the clinical signs also inform the need for further swal-
lowing therapy. If oral-motor development is good, therapy in the
narrower sense is often not necessary. However, support to
achieve developmental eating/drinking milestones through con-
tinuous and needs-oriented counselling of the families ensures
mealtimes are safe, enjoyable and nutritionally sufficient for
growth. Ideally, the children are referred to speech therapy during
their initial hospital stay and the parents are supported before dis-
charge. This reduces anxiety and ensures that the need for ther-
apy is reviewed individually. Counselling for all families should
cover areas such as dietary adjustments, expanding the food rep-
ertoire, safe consistencies and meal planning or playful promotion
of oral motor skills in everyday life. Where required, targeted swal-
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lowing therapy can address specific elements of dysfunction, de-
pending on the child’s age.

The expertise of swallowing therapists in the outpatient sector
in relation to rare diseases is very heterogeneous. Of course,
this also applies to esophageal atresia. This can lead to thera-
pists feeling insecure. KEKS NEST, the network for eating and
swallowing therapists, has therefore been in place since 2023
to support healthcare providers in the field of pediatric swal-
lowing therapy. In this joint project between KEKS e.V. and
the Department of Pediatric Surgery of the Dr. von Hauner
Children’s Hospital at LMU Hospital Munich, therapists meet
online four times a year to strengthen the treatment of chil-
dren with esophageal atresia (close to home) by sharing
knowledge and experience as well as discussing cases. The
project is managed by Sandra Bergmann (LMU Klinikum) and
Julia Seifried (KEKS e.V.) in terms of content and organization.
Interested parties can register informally or find out more at
nest@keks.org

Summary

Children with EA cannot drink after birth and require surgical
treatment. Often there is an abnormal connection between the
trachea and esophagus (fistula), which increases the risk of aspira-
tion. Delayed initiation of drinking can lead to acceptance prob-
lems and an increased susceptibility to swallowing disorders. Lat-
er, abnormal peristalsis or narrowing at the anastomotic site may
result in food “sticking”. It is important that the larynx and tra-
chea are also examined carefully to rule out laryngeal cleft, as this
can lead to chronic aspiration. Instrumental swallowing examina-
tions such as FEES (Flexible Endoscopic Evaluation of Swallowing)
are useful to detect and treat aspiration.

A child-centred, cue-based approach is key. Children should
learn to eat in a self-determined way. Individual trial and error -
e.g. re-swallowing, exercise — can help with stuck food as long as
there is no acute bolus obstruction. Difficulties at the oral and
pharyngeal swallowing phases (e.g. lack of airway protection)
should also be considered with targeted assessment and therapy
as necessary.

Professional support from specialists, such as speech thera-
pists, is essential to support eating development, reduce anxiety
and develop individual strategies. The aim is to strengthen chil-
dren’s autonomy and support their eating and swallowing skills
in the best possible way.

INFO

Worth knowing from the family counseling/
parents’ perspective

= Tube weaning takes time, often a similar amount of time as
the children needed the tube. This is highly individual.

= |t requires trust from the children - they usually have a
reason for not swallowing/eating - a second opinion can
be useful.

= Eating should be enjoyable - eating should primarily be a
positive social interaction, not just calorie intake. Enjoy-
ment of eating is important for overall development

= When a child has a respiratory infection, a regression in
quantity and consistency of foods eaten is possible

= After dilatations, there are occasional setbacks and stag-
nation in (learning to) eat for a few days, especially with
regard to consistency.
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ABSTRACT

Children who have undergone surgical correction of esopha-
geal atresia (EA) often experience significant feeding difficul-
ties, impairing growth and overall development. Despite sig-
nificant improvements in surgical techniques, long-term nu-
tritional problems remain, which significantly affect growth,
health and quality of life. Factors include anatomical altera-
tions, motility disorders, gastroesophageal reflux disease
(GERD), eosinophilic esophagitis (EoE) and sensory-motor def-
icits. This article provides an overview of underlying causes,
diagnostic approaches, and therapeutic strategies for timely
identification and management of nutritional problems. Mul-
tidisciplinary care and regular monitoring are crucial to sup-
port optimal growth and development in these children.

ZUSAMMENFASSUNG

Kinder mit operierter Osophagusatresie (OA) zeigen haufig er-
hebliche Schwierigkeiten bei der Nahrungsaufnahme, was wie-
derum das Gedeihen beeintrichtigen kann. Trotz deutlicher
Verbesserungen der chirurgischen Techniken bleiben langfris-
tige Erndhrungsprobleme bestehen, die Wachstum, Gesund-
heit und Lebensqualitdt maRgeblich beeinflussen. Griinde fiir
die z.T. komplexen Erndhrungsschwierigkeiten sind anatomi-
sche Verdnderungen, Motilitdtsstdrungen, gastrodsophageale
Refluxerkrankung (GORK), eosinophile Osophagitis (EoE) so-
wie sensorische und motorische Einschrankungen. Der Artikel
gibt einen Uberblick {iber Ursachen, diagnostische Ansitze
und Therapieoptionen, um Erndhrungsprobleme frithzeitig zu
erkennen und zu behandeln. Multidisziplindre Betreuung und
regelmaRiges Monitoring sind essenziell, um das Wachstum
und die Entwicklung dieser Kinder bestmoglich zu férdern.

Introduction

Esophageal atresia (EA) is a congenital malformation in which the
continuity of the esophagus is interrupted and requires surgical
correction. Although surgical techniques have improved consider-

ably, long-term challenges remain regarding nutrition, growth,
and quality of life. These issues affect not only the child’s physical
development but also the psychosocial well-being of the affected

children and their families.
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Causes

» Gastroesophageal reflux disease (GERD)
» Esophageal stricture/narrowing
» Eosinophilic esophagitis (EoE)

» Gastroesophageal dysmotility

Symptoms

» Coughing while eating/drinking

» Choking/aspiration

» Gagging/vomiting

» Chest pain

» Difficulty swallowing (dysphagia)

» “Food getting stuck”/bolus obstruction
» Avoidance behavior during meals (fear of eating)
» Pain when swallowing (odynophagia)
» Belching/burping

» Slow eating, small portions

» Food refusal

) Failure to thrive/weight loss

» Frequent choking

» Recurrent respiratory infections

» Fig. 1 Overlapping symptoms of gastrointestinal complications in pediatric patients after surgical repair of esophageal atresia (according to data

from [12]).

Causes of Feeding Difficulties

The reasons for feeding difficulties in children with repaired
esophageal atresia (EA) are multifactorial and include anatomical,
functional, sensory, and psychological aspects. Below are the
main causes, with detailed explanations and prevalence data
based on current PubMed-listed studies [1] (> Fig. 1):

Anatomical alterations
Esophageal stenosis and anastomotic strictures

One of the most common postoperative complications is the de-
velopment of scar-related narrowing (strictures) at the anasto-
motic site. Studies report stricture rates of up to 57% within the
first year after surgery [2]. Such anastomotic strictures can se-
verely hinder oral food intake, impair bolus transport, and cause
pain, vomiting, or outright refusal to eat [3].

Esophageal motility disturbances
Impaired peristalsis

After surgery, many children present with esophageal dysmotility,
resulting in swallowing difficulties. Food is not transported effi-
ciently from the mouth to the stomach, which complicates eating
and can lead to frequent choking. Up to 80% of children with re-
paired EA show motility disorders, while only about 20% exhibit
normal peristaltic function [4].

Delayed clearance

Due to impaired esophageal motor function, food remains in the
esophagus for longer periods, which can cause gagging, pain, and
food refusal [5].

Gastroesophageal reflux disease (GERD)
Reflux

Between 22% and 58% of patients with EA suffer from clinically
significant gastroesophageal reflux. This may cause esophagitis,
which is often manifested by pain during or after meals [5]. The
pathophysiology of reflux in this patient population is complex
and often results from a combination of factors: anatomical
changes such as a gastric pull-up or a flattened angle of His after
surgical repair compromise the natural anti-reflux barrier at the
gastroesophageal junction. In addition, esophageal dysmotility,
present in many patients, not only delays bolus passage but also
reduces clearance of refluxed gastric acid. This prolongs mucosal
contact with acidic and irritant contents. In some children, pro-
nounced eosinophilic infiltration of the esophageal mucosa (eo-
sinophilic esophagitis, see below) also plays a role [5, 6].

Oropharyngeal dysphagia
Swallowing disorders at the oropharyngeal level

This form of dysphagia occurs in 38-85% of cases and often in-
cludes aspiration problems caused by poor coordination between
the mouth, pharynx and esophagus [4].
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Eosinophilic esophagitis (EoE)
Tissue remodeling

In the esophageal mucosa of patients with EA, a marked increase
in eosinophilic granulocytes is frequently found. Inflammatory
mediators such as cytokines and growth factors promote tissue
remodeling, leading to fibrosis of the esophageal wall, luminal
narrowing, and further impairment of motility. Structural changes
in the esophageal nervous system and impaired epithelial barrier
function are also discussed as underlying pathophysiological
mechanisms [7]. The development of EoE may be further facili-
tated by factors such as impaired esophageal motility, prolonged
bolus transit, frequent and early-life exposure to antibiotics, and
even proton pump inhibitor (PPI) therapy [8].

Bolus obstruction

As a result of inflammation-induced remodeling and preexisting
motility disorders, acute bolus impaction may occur after eat-
ing-when a piece of food gets lodged in the esophagus (collo-
quially referred to as a “food sticking”). This is a medical emer-
gency and usually requires prompt endoscopic removal [9].

Sensory and motor impairments
Oral aversion and sensory integration issues

Negative early oral experiences, such as surgeries and prolonged
hospital stays, frequently lead to sensory integration disorders
and strong aversion to oral feeding. Many children develop oral
aversion due to negative associations (e.g., pain, frequent medical
interventions, tube feeding), manifesting as fear, refusal, or even
panic during meals [10].

Lack of oral motor skills

Particularly in toddlers, impaired oral motor patterns hinder the
acquisition of normal eating skills and result in persistent difficul-
ties with chewing and swallowing solid foods. In children with
long-gap EA, oral feeding is often introduced later than normal,
further delaying the development of age-appropriate eating hab-
its [5].

Comorbidities and associated conditions

Neurological developmental delays and cardiac anomalies
Conditions such as neurological impairment or congenital heart
defects increase the risk of prolonged dependence on enteral
feeding tubes [11].

Vocal cord motion disorders

These issues such as vocal cord paresis or recurrent laryngeal
nerve palsy are not uncommon after surgical correction of esoph-
ageal atresia and increase the risk of aspiration and cause signifi-
cant swallowing difficulties [4,12].

Psychosocial factors

Stress and anxiety in the family context

Feeding difficulties negatively affect the child’s physical and social
quality of life. The need for tube feeding, feeding pumps, or high-
calorie specialized formulas is associated with a significantly re-
duced quality of life [13].

Chronic stress due to repeated hospitalizations, invasive medi-
cal procedures, and constant fear of choking or aspiration can im-
pact the psychological stability of the family and greatly exacer-
bate existing feeding difficulties [5, 14].

In practical terms, mealtimes often become stressful for both
the child and the parents, leading to a vicious cycle of anxiety, re-
fusal, and further stress, which worsens the feeding situation [10].

Overall prevalence of feeding difficulties

A large proportion of children with repaired EA show persistent
abnormalities in eating behavior, often continuing into adoles-
cence and adulthood. Up to 75% exhibit problematic eating pat-
terns such as slow eating, selective eating, or complete food re-
fusal [4,10].

Severe feeding difficulties, such as long-term dependence on
feeding tubes, are particularly common in children with additional
risk factors (e.g., neurological deficits or long-gap EA) [11].

Clinical Presentation

The clinical symptoms in children with repaired esophageal atresia
(EA) vary greatly between individuals. Typical features include
prolonged mealtimes, gagging, coughing during meals, recurrent
vomiting, food refusal, and significantly impaired growth. These
symptoms can occur not only in early childhood but may persist
into adolescence and adulthood, often changing in nature over
time.

Red flags for feeding impairment

Although there is no single standardized definition of feeding
problems, several so-called red flags have been described to help
identify feeding disorders. These include: very long mealtimes,
coughing, gagging, or vomiting during meals, pronounced aver-
sion to food (oral aversion) or refusal of food with marked selectiv-
ity, as well as parental reports of difficult or stressful mealtimes

Puntis et al. identified the most common problems in children
with EA as especially prolonged eating times, coughing or gag-
ging during meals, and food refusal. These difficulties were nota-
bly more frequent in the first two years of life compared to healthy
control children [15].

Quality of life

Children with EA who require special feeding arrangements (e.g.,
feeding tube, pump system, small portion sizes, prolonged meal-
time duration) generally show significantly reduced quality of
life-particularly in the physical, social, and school domains. In old-
er children, a lack of independence when eating further impacts
quality of life.

In a study on the quality of life of affected children and adoles-
cents, the following aspects were described as particularly bur-
densome for both patients and parents: feeding through a gas-
trostomy tube (PEG), the use of a feeding pump, supplemental
nutrition to increase caloric intake, and the need for smaller meal
portions. Among the older age group (8-17 years), prolonged
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» Fig. 2 Multidisciplinary care.

mealtimes (over 30 min) and the necessity of parental assistance
during feeding were also reported as significant stressors [13].

Diagnostic approaches

Diagnosis begins with a thorough medical history to capture indi-

vidual symptoms and risk factors. Key investigations include:

= Impedance-pH monitoring to objectively assess the extent of
gastroesophageal reflux, potentially even during ongoing acid-
suppressive therapy to optimize dosing.

= Contrast swallow studies (barium swallow) to visualize struc-
tural narrowings.

= Endoscopy for detailed inspection and, if necessary, treatment
of strictures.

= Videofluoroscopic swallow studies to evaluate oropharyngeal
dysphagia and possible aspiration events.

Therapeutic strategies

A multidisciplinary approach is essential. This includes: regular nu-
tritional counseling to ensure adequate caloric intake, speech and
language therapy to improve oral motor skills and swallowing,
pharmacologic measures for managing gastroesophageal reflux
disease (GERD) - typically proton pump inhibitors — and for treat-
ing eosinophilic esophagitis (EoE) if present, surgical interventions
such as fundoplication and reqular dilatation of strictures when in-
dicated.

Gastroesophageal reflux disease (GERD)

GERD often leads to severe complications, including esophagitis
and peptic strictures, and in some cases, the development of Bar-
rett’s esophagus requiring treatment. Early and systematic man-
agement is strongly recommended, especially in the first year of
life. Long-term medical therapy and surgical procedures such as
fundoplication may be necessary.
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Eosinophilic esophagitis (EoE)

Treatment of EoE may involve elimination diets, proton pump in-
hibitors, topically active steroids, or-if these measures fail-dupi-
lumab, an interleukin-4/13 inhibitor [9]. Treatment success must
be evaluated endoscopically with biopsies taken from three
esophageal levels 8-12 weeks after initiation, as there are no al-
ternative markers to confirm improvement or deterioration.

Dependence on feeding tubes

Many children require tube feeding initially or for prolonged peri-
ods. Risk factors for long-term dependence include tight anasto-
moses, neurodevelopmental impairments, vocal cord motion dis-
orders, and associated cardiac anomalies. These factors should be
identified early and addressed proactively.

Long-term growth and development

A considerable number of children with EA show delayed or im-
paired weight gain [16]. Continuous multidisciplinary interven-
tions are crucial for achieving positive developmental outcomes
and maintaining good quality of life. Regular follow-up visits and
treatment adjustments are needed to detect and manage long-
term complications early.

Multidisciplinary care and parental counseling

An interdisciplinary team consisting of pediatric surgeons, gastro-
enterologists, nutritionists, speech therapists, psychologists, and
social workers is indispensable. Regular counseling and practical
family support significantly improve therapy adherence and out-
comes (> Fig. 2).

Practical tips for introducing food and drink

A gradual and gentle introduction of feeding is of great impor-
tance. Initially, it is advisable to feed the child small amounts in
an upright position to detect coughing or reflux early. Thickened
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liquids should be introduced first, followed by a slow and con-
trolled transition to smooth purees.

Soft-textured foods are the next stage and should be intro-
duced gradually to promote acceptance and avoid overtaxing the
swallowing function. Melt-away foods-items that dissolve easily in
the mouth and can be swallowed safely and comfortably-can help
bridge the gap toward the introduction of solid foods.

The introduction of textured foods should proceed step-by-
step, always monitoring for signs of aversion or discomfort. It is
important not to pressure the child, but instead to offer gentle en-
couragement and positive reinforcement.

Establishing a reqular, calm, and consistent mealtime routine
can facilitate the introduction of new foods. If difficulties arise,
early speech and language therapy support is beneficial to specif-
ically promote oral motor skills and swallowing ability.

Conclusion

Feeding difficulties in children with repaired esophageal atresia
are a common and complex challenge. Integrating evidence-
based recommendations (e.g., ESPGHAN-NASPGHAN guidelines
[5]) with practical, experience-based strategies enables compre-
hensive and effective management.

An early, multidisciplinary treatment approach-combining
continuous support, regular monitoring, and targeted, practical
feeding measures-plays a decisive role in sustainably improving
the quality of life and developmental outcomes of affected chil-
dren.

The causes of feeding difficulties in this patient group are mul-
tifaceted and require an interdisciplinary perspective. Compre-
hensive care involves close collaboration between pediatric sur-
gery, gastroenterology, speech therapy, nutrition counseling,
and psychology to ensure adequate long-term oral feeding and
to support healthy growth.

Equally important is the consistent integration of parental ex-
periences, resources, and individual burdens into the care plan.
Parents are not merely companions in the process but active part-
ners, whose involvement is essential to fostering the child’s long-
term health, development, and well-being.
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ABSTRACT

Most children with esophageal atresia (EA) have pulmonary
problems. The causes include associated malformations of
the central airways, tracheomalacia, consequences of intuba-
tion and mechanical ventilation, as well as prematurity. This
leads to an increased frequency of pulmonary infections with
bacterial involvement. Long-term consequences are bronchi-
ectasis and other structural damage to the lungs, resulting in
a restrictive ventilatory defect, reduced physical resilience,
and increased mortality. To prevent these late pulmonary
complications, early and consistent multidisciplinary follow-
up care and treatment for children with EA are essential, with
continuation into adulthood. Only a few large centers can
maintain such structures and acquire the necessary expertise.

ZUSAMMENFASSUNG

Die meisten Kinder mit Osophagusatresie (OA) haben pulmo-
nale Probleme. Ursachen sind begleitende Fehlbildungen der
zentralen Atemwege, Tracheomalazie, Intubations- und Be-
atmungsfolgen sowie Frithgeburtlichkeit. In der Folge kommt
es zu gehduften pulmonalen Infektionen mit bakterieller Betei-
ligung. Spétfolgen sind Bronchiektasen und andere struktu-
relle Schdadigungen der Lungen, mit restriktiver Ventilations-
storung, verminderter Belastbarkeit und erhohter Mortalitat.
Um pulmonale Spétfolgen zu verhindern, ist eine friihzeitige
und konsequente multidisziplindre Nachsorge und Behand-
lung bei Kindern mit OA zu fordern sowie die Fortsetzung
auch im Erwachsenenalter. Nur wenige groBe Zentren kon-
nen solche Strukturen vorhalten und die notwendige Exper-
tise erwerben.

Introduction

Esophageal atresia (EA) is primarily a condition requiring pediatric
surgical treatment. However, it often becomes clear very early
that the airways and lungs play a critical role in a child’s sub-
sequent development. To date, there is a lack of prospective
controlled studies on airway problems in children with EA. This is
certainly due to the absence of structured care and, in particular,
follow-up. As long as 111 hospitals in Germany perform surgery
on children with EA-29 of them only once every five years-this
situation is unlikely to change. In some countries (France, Austra-
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lia, Scandinavia), there are initiatives toward centralization, which
has led to more available data. In the literature, reports on pulmo-
nary sequelae after esophageal atresia are found primarily in the
form of case reports or small case series. Nevertheless, an initia-
tive by INoEA (International Network of Esophageal Atresia) suc-
cessfully established a working group (Respiratory Complications
Working Group), which has published recommendations for the
detection and treatment of these problems [1].
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Prevalence of Pulmonary Problems
after EA surgery

Data from the French registry, including 1,287 children with EA,
show a 12-month mortality rate of 7%. Nearly one-third of the
children were hospitalized within the first year of life due to respi-
ratory problems. Significant risk factors include: an initial hospital
stay of more than 90 days, tube feeding, inhalation therapy at the
time of first discharge, recurrent fistula, aortopexy, reflux, anti-
reflux surgery, dilatations, and insufficient weight gain [2].

Most studies do not specifically assess respiratory symptoms.
In a meta-analysis, case series that did assess respiratory symp-
toms reported chronic respiratory problems in up to one-third of
children. However, these figures are difficult to compare and in-
terpret. The main problems are chronic cough, recurrent respira-
tory infections, and chronic lung disease [3].

In a study conducted approximately ten years ago, 80 of 110
surviving adults who had undergone EA surgery were invited to
participate, and 28 responded. Almost 80% had pulmonary prob-
lems, predominantly restrictive ventilatory disorders. In most
cases, the lung disease had not been diagnosed before the study
[4].

One difficulty in assessing pulmonary problems in adulthood is
that predominantly the healthier patients survived [5]. This leads
to data bias, especially considering that the main cause of mortal-
ity in children with EA beyond the first year of life has pulmonary
causes. In some countries, structured care has led to a significant
improvement in this regard.

Symptoms

Dry or barking cough is a typical symptom in children with EA.
This is due to tracheomalacia, which also changes the resonance
characteristics of the airways, in addition to altering respiratory
mechanics. Even without excessive mucus production, children
with EA very frequently have chronic cough that is difficult to sup-
press. This occurs independently of infections and is significantly
more frequent than in their peers [6].

Chronic cough with secretions is a strong indicator of a rele-
vant functional or anatomical problem in the central airways
and/or peripheral lungs. The underlying cause must be identified
to prevent further damage to the airways.

Recurrent (viral) respiratory infections are normal in early child-
hood. However, when such infections are regularly prolonged or
complicated, this is also indicative of a relevant pulmonary prob-
lem.

Hilar “central” bilateral bronchopneumonia occurs in toddlers
with a frequency of around 4% per year, usually in the context of
viral infections, and are relatively harmless. In children with EA,
pneumonias occur very frequently in the first years of life, almost
always as complications during or after viral respiratory infections,
and typically with localized infiltrates (middle lobe, basal unilat-
eral or bilateral, among others). About half of EA children have
had at least one pneumonia requiring hospitalization, and many
have had three or more pneumonias in the first years of life [6-8].
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Typical Complex Problems in Children with EA

Aspiration

Children aspirate with EA very frequently, usually recurrently and
often in small amounts. Causes include anatomical or functional
abnormalities in the larynx, esophagus, and trachea. Typical ana-
tomical examples are unrecognized laryngeal clefts, fistulas (re-
current or unrecognized), and vocal cord paralysis.

Functional swallowing disorders without anatomical stenosis
are very common and often remain undiagnosed for a long time.
Symptoms can be misinterpreted by both pediatric surgeons and
pulmonologists. For instance, liquids can become trapped due to
interrupted or chaotic peristalsis of the esophagus. A typical case
history: drinking carbonated soft drinks from a glass leads to
coughing (= aspiration due to a large gulp and foaming), whereas
drinking through a straw is easier (= smaller sips that pass more
easily and foam less). Children with EA usually eat more slowly be-
cause peristalsis is not functioning normally or is uncoordinated
and “chaotic” in the distal segment.

The accumulation of secretions (saliva), reflux, or regurgitation
after food impaction can also lead to aspiration. Protective laryn-
gospasm against aspiration does not always work well in EA and,
in itself, can also be an additional problem [9]. Asthma-like symp-
toms can be mimicked by microaspiration, leading many EA pa-
tients to receive inappropriate and ineffective asthma therapy.
This is particularly detrimental when an inhaled steroid with high
local absorption (e.g., beclomethasone) is used, as this may cause
fungal infection and further impair laryngeal function.

Growth and physical performance

Although physical growth and performance are not primarily pul-
monary symptoms, there are interrelationships. Severe lung im-
pairment reduces physical growth. Conversely, for example, poor
growth due to insufficient nutritional intake can limit physical per-
formance, and lung growth is also affected.

EA patients tend to be below the age-matched average in
height percentiles. They exhibit lower physical activity than their
peers. Across all age groups-and most pronounced in adoles-
cents—the sports index (minutes/week) is significantly lower in
children with EA than in healthy comparison groups [10].

Orthopedic symptoms

Adolescents and young adults after EA have a several-fold in-
creased risk of scoliosis: 12% have scoliosis >20°, and an addition-
al 22 % have mild scoliosis. In the cohort studies, most patients did
not have additional vertebral malformations. Many exhibited re-
duced physical endurance. The risk of scoliosis increases with age
[11].

Since these are usually relatively rigid scolioses that are not
comparable to classic adolescent idiopathic scoliosis (AIS), it can
be assumed that there is additional impairment of cardiopulmo-
nary capacity.
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Typical Clinical Diagnoses or Complications

Tracheomalacia

Most children with EA have tracheomalacia, regardless of what
type of fistula(s) exists or existed. With an expiratory residual lu-
men of more than 50%, there are usually no symptoms apart from
barking cough. When the expiratory residual lumen is below 10%,
children often have significant episodes of dyspnea, especially
during infections. These cyanotic spells can be highly dramatic.
This is further exacerbated by a food bolus-when food gets
stuck-and particularly if there are also cardiac malformations, es-
pecially vascular anomalies or a right-to-left shunt.

Tracheomalacia not only causes the typical barking cough but
also recurrent lower respiratory tract infections. Auscultatory
findings with “wheezing” often lead to inappropriate treatment
with beta-mimetics. In cases of severe tracheomalacia, approxi-
mately 50% of children show aspiration during contrast examina-
tion [7].

In pronounced tracheomalacia, symptoms often persist, so
many surviving adults continue to have typical respiratory prob-
lems [8].

In addition, vocal cord disorders are very common (up to 30%),
often as a result of (long-term) ventilation and/or surgical inter-
ventions, or due to reflux.

Impaired airway clearance

Tracheal narrowing causes not only mechanical problems. Due to
chronic inflammation and mucosal abnormalities in the fistula re-
gion, there is a loss of cilia in the central airways [1]. This results in
mucus retention with secondary infection and airway inflamma-
tion causing bacterial bronchitis. The long-term consequences
are bronchiectasis and destruction of lung structure. These prob-
lems are particularly significant in young children but persist into
adulthood for many patients [8]. Causes include the malformation
itself, acquired surgical injury, inadequate infection management
in childhood, comorbidities, recurrent lower respiratory tract in-
fections, atopy, and smoking.

Bronchiectasis

Extremely few newborns are born with bronchiectasis. Bronchiec-
tasis is a late symptom and, in most cases, a consequence of res-
piratory infections. It is most common in cystic fibrosis and ciliary
dysfunction disorders and is not entirely avoidable in these condi-
tions even with structured therapy.

Recurrent pneumonias in early childhood are an important risk
factor for the development of non-CF bronchiectasis, regardless
of the underlying disease or malformation. Consequences include
progressive loss of lung function, frequent pulmonary exacerba-
tions, reduced quality of life, and death in early adulthood [8,
12]. Immotile cilia (primary or secondary, as in EA) promote the
development of bronchiectasis.

In children with EA (6 months to 12 years), bronchiectasis is
found in 30% [13], often combined with atelectasis, e.g., in the
right middle lobe. Only a few larger CT studies exist in EA children.
In one series, in children with a mean age of 7.4 years, bronchiec-
tasis was found in 31 %. Parallel bronchoscopy showed no signs of
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this [14]. In 14%, tracheal diverticula were also present-mostly in
children referred from smaller centers.

Bronchiectasis is so common that there is an explicit recom-
mendation to exclude it via CT in adults after EA with chronic
cough [9].

Associated malformations

Many EA patients have other associated malformations, most fre-
quently cardiac defects or anomalies of the central vessels. EA can
occur in various syndromes and chromosomal abnormalities such
as trisomy 21.

The most well-known is the VACTERL association, much more
rarely the CHARGE association.

Diagnostics

Children with EA are entitled to qualified airway diagnostics. Al-
ready during the initial hospital stay, it should be determined
whether there is an associated laryngeal malformation, most
often a dorsal cleft. This is not uncommon and is very often
missed initially [9]. Furthermore, the extent of tracheomalacia
should be known. It is also important to detect atypical bronchial
branching patterns (e.g., of the right upper lobe bronchus), addi-
tional narrowing caused by aberrant major vessels/cardiac malfor-
mations, and other anomalies before pulmonary complications
develop. Flexible bronchoscopy under sedation with spontaneous
breathing, e.g., during induction of anesthesia for surgery, is suit-
able for this purpose. If a fistula is suspected, combined bronchos-
copy and esophagoscopy should be performed.

Even beyond the neonatal period, there are indications for-if
necessary invasive—evaluation, e.g., chronic (wet) cough or re-
peated pneumonia episodes.

Bronchoalveolar lavage (BAL) may be useful to rule out chronic
aspiration.

A low-dose chest CT or, alternatively, lung MRI (as per cystic fi-
brosis standards) performed during a symptom-free interval after
pneumonia is suitable for detecting long-term damage. A normal
chest X-ray does not rule out bronchiectasis. Annual routine chest
X-rays are not recommended [1], and certainly not annual CT
scans.

Another method not yet generally available is Real-Time MRI.
This can be used to document the interaction of the larynx, swal-
lowing, and breathing.

Blood count and CRP are not suitable parameters for ruling out
bacterial superinfection in the context of pulmonary symptoms
[1]. This may delay necessary antibiotic therapy, with correspond-
ing consequences.

Pulmonary function testing is of limited value in diagnosing
bronchomalacia (misinterpretation as asthmatic obstruction).
The reduced lung function in children with EA has long been
known and was previously, at least in part, justifiably attributed
to prematurity, intensive care, and ventilation [15].

However, the problem persists even with improved neonatal
care. In a follow-up study of adolescents with EA, 63% had abnor-
mal lung function [16]. The length of the EA gap correlates with
the degree of restriction.
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Registry data from Sweden show that lung function declines
with age: mean forced expiratory volume in one second (FEV1) is
82% at age 8 and 76% at age 15. Many patients exhibit “obstruc-
tion,” restriction, or a combination of both [17]. In adults, vital
capacity is significantly reduced at 74 % compared to 104 % in con-
trol groups. It should be noted that these data include only pa-
tients with fewer complications, since they survived. Despite
these limitations, regular monitoring of pulmonary function pa-
rameters is important.

Therapy

In very severely ill infants, non-invasive ventilation with PEEP may
be useful in the initial phase, and a small number of children ben-
efit from a tracheostomy, possibly with a long cannula. These are
usually EA children with multiple severe associated malforma-
tions.

In cases of very severe tracheomalacia with frequent cyanotic
episodes and recurrent aspirations, aortopexy (with intraopera-
tive bronchoscopic monitoring) can be helpful [1]. A characteristic
clinical sign is frequent hyperextension, which children instinc-
tively adopt to “stretch” the trachea. Highly successful and pro-
phylactically effective is the technique of posterior tracheopexy,
which can be performed in the context of minimally invasive pri-
mary surgery. This technique is not yet widely available-another
argument for centralized care in a small number of highly special-
ized centers.

Recommendations for anti-reflux therapy are based only on
“expert opinion” [1]; good clinical studies are lacking. Broncho-
dilators such as salbutamol should generally be avoided, as they
may worsen bronchial collapse [1]. Mucolytics have a very limited
effect. Inhaled steroids are only useful in exceptional cases (see
above) and can lead to infectious complications.

Itis crucial to detect and treat bacterial or bacterial/viral mixed
infections at an early stage. In principle, every pneumonia must be
prevented to avoid the development of bronchiectasis. A low
threshold for prescribing antibiotics is explicitly recommended
[1]. Early and consistent treatment of infections with beginning
superinfection takes priority over acute diagnostics, as neither
blood count, CRP, nor current chest X-rays are reliable decision-
making tools [14]. The bacterial spectrum must be taken into ac-
count: staphylococci are the second most common pathogen in
non-CF bronchiectasis. Therefore, an antibiotic should be chosen
that reliably covers the triad of Haemophilus, S. pneumoniae, and
S. aureus. Resistance development is very rare. Resistant patho-
gens (particularly MRSA) are practically only seen after long-term
inpatient treatment of the EA patient or close contact to people
harboring MRSA.

To enable timely therapy, a practical and responsible approach
is to prescribe parents two antibiotic courses of 7-10 days each,
to be used as needed. Parents are usually well able to decide when
therapy is appropriate. Emergency antibiotic prescriptions outside
regular office hours, upon parental request with reference to EA,
work neither with general practitioners or pediatrician nor in
emergency departments, and when given, often involve less suit-
able substances. Long-term antibiotic prophylaxis-e.g., during
the infection season-should be reserved for exceptional cases.
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Adults with EA differ only slightly from the general population
with respect to the pulmonary microbiome [5], though the avail-
able numbers are small and include only relatively uncomplicated
EA cases.

Based on a meta-analysis of available studies on pulmonary
outcomes, an algorithm for management has been proposed,
which is roughly consistent with the approach outlined here [18].

Airway clearance techniques, including respiratory physiother-
apy and, if necessary, autogenic drainage, are helpful in many chil-
dren [7,9]. This can be learned in physiotherapy practices with
cystic fibrosis experience.

Summary

The available data clearly demonstrate the urgent need to break
the vicious cycle of early pulmonary complications and progres-
sive, permanent destruction of lung structure [14]. It is crucial to
identify children with pulmonary problems in EA in a timely man-
ner, something that does not occur in many surgical centers. Ap-
proximately half of children with EA experience such pulmonary
problems. Therefore, all children must undergo reqular evalua-
tion. In some cases, problems arise only during adolescence.
The risk factors for a problematic course are known. Children
who receive primary care in smaller hospitals with low numbers
of EA surgery have a higher risk of late pulmonary complications
[14]. All available data support the need for multidisciplinary
follow-up care, involving at least (pediatric) surgery, (pediatric)
pulmonology, (pediatric) gastroenterology, orthopedics, and oth-
er specialties as required [1,7]. Particularly in the first three years
of life, short-interval monitoring every 3-6 months is essential
[14].
This leads to the following recommendations:
= Pulmonology follow-up care from the neonatal stage should be
actively recommended by the treating pediatricians.
= Regular follow-up by pediatric pulmonologists with specific ex-
pertise in bronchopulmonary malformations and in recogniz-
ing and treating bronchiectasis. If necessary, parents should
be advised to seek a second opinion in a certified center.

= A transition concept aimed at continued pulmonary care in
adulthood. Here too, the pediatrician can raise awareness of
this need at an early stage.

Only by implementing these recommendations lung damage in
EA patients can be avoided—-damage that diminishes quality of life
and ultimately shortens life expectancy.
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ABSTRACT

Esophageal atresia (EA) is often perceived as a pediatric surgi-
cal diagnosis with treatment concluded after repair. In reality,
EA represents a complex chronic condition requiring lifelong
monitoring. Beyond surgical sequelae, patients are at risk for
gastrointestinal, respiratory, and musculoskeletal long-term
complications, frequently accompanied by associated malfor-
mations and psychosocial challenges. Transition from pediat-
ric to adult-centered healthcare is particularly critical but re-

Lacher M et al. Transition in Esophageal....

mains insufficiently structured in Germany. Comprehensive,
multidisciplinary teams for adults are scarce, and existing pi-
lot projects are limited to single institutions. Consequently,
pediatricians often act as key coordinators during transition,
while patient organizations provide essential support through
information, peer networks, and practical tools. Sustainable
care structures - including dedicated transition centers, inter-
disciplinary networks, and standardized transfer protocols -
are urgently needed to ensure continuity of care. Such frame-
works would help to secure medical safety, psychosocial sta-
bility, and an independent quality of life for individuals with
EA into adulthood.

ZUSAMMENFASSUNG

Die Osophagusatresie (OA) wird vielfach als kinderchirurgi-
sche Diagnose verstanden, deren Behandlung mit der opera-
tiven Korrektur abgeschlossen scheint. Tatsdchlich handelt es
sich jedoch um eine komplexe chronische Erkrankung, die ein
lebenslanges Monitoring erfordert. Neben operationsbeding-
ten Folgen sind insbesondere gastro6sophageale, muskulo-
skelettale und pulmonale Langzeitprobleme, zusétzliche Fehl-
bildungen sowie Aspekte der Lebensqualitat zu berlicksichti-
gen. Der Ubergang in die Erwachsenenmedizin stellt dabei
eine besondere Herausforderung dar. In Deutschland fehlen
bislang flachendeckende Transitionsstrategien und speziali-
sierte multidisziplindre Versorgungsteams; vorhandene Mo-
dellprojekte blieben bisher auf einzelne Standorte begrenzt.
Eine kontinuierliche, interdisziplindre Betreuung, die medizi-
nische, psychosoziale und familidgre Dimensionen integriert,
ist daher essenziell. Bis zur institutionellen Implementierung
strukturierter Konzepte (bernehmen Kinder- und Jugend-
arzt*innen eine Schlisselrolle als Lots*innen im Transitions-
prozess. Erganzend leisten Selbsthilfeorganisationen durch In-
formation, Peer-Support und praxisnahe Hilfen einen wichti-
gen Beitrag. Nachhaltige Versorgungsstrukturen sind Voraus-
setzung fiir eine erfolgreiche Transition und tragen dazu bei,
jungen Menschen mit OA ein stabiles, gesundes und selbst-
bestimmtes Leben zu ermdglichen. Langfristig bedarf es poli-
tischer und institutioneller Rahmenbedingungen zur Etablie-
rung von Transitionszentren, interdisziplindren Netzwerken
und verbindlichen Ubergabestrukturen, um eine adidquate
Versorgung erwachsener OA-Betroffener sicherzustellen.
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Introduction

Esophageal atresia (EA) has traditionally been understood as a pe-
diatric surgical condition. Parents are often left with the impres-
sion that the disease is resolved following surgery and childhood.
However, the reality is more complex: the patient journey does
not end with surgical correction nor with the attainment of adult-
hood. While some families develop considerable acceptance of
ongoing medical problems, this often results in relevant compli-
cations remaining undetected or untreated. The transition from
pediatric to adult medical care is especially challenging. In Ger-
many, major gaps persist, as specialized multidisciplinary care
teams for adults with EA are still rarely established. This article
highlights the key medical, psychosocial, and structural aspects
of transition into adult care.

Transition in Medicine - Definition, Current
Status, and Relevance in Esophageal Atresia

Defining Transition vs. Transfer

Transition (from the Latin transitio = passage) refers to the
planned, multi-year process of moving from pediatric to adult
health care. Its goal is to promote self-management, psychosocial
maturity, and health-related autonomy [1, 2]. By contrast, transfer
refers to the specific moment of handover, such as referral to an
adult clinic [3]. Without preparatory transition, this often results
in care discontinuities and poorer health outcomes [1-3]. Nation-
al and international guidelines therefore emphasize structured
preparation, individualized planning, and interprofessional coor-
dination [4-6]. The German S3 guideline explicitly calls for the in-
volvement of adolescents, parents, and adult health providers [6].

Current Situation in Germany

Germany currently lacks a nationwide, standardized transition
strategy [7,9]. Model initiatives such as TRANSLATE-NAMSE have
provided valuable approaches, but remained locally limited [7,
12]. Surveys indicate that most pediatric departments have not
implemented formal concepts [8,9]. Moreover, the legal age
threshold of 18 often enforces an abrupt transition, with insuffi-
cient preparation and psychosocial support.

A survey from pediatric nephrology illustrates this gap: more
than 80% of clinics had no written agreements in place, yet em-
phasized the need for structured transition strategies [8]. Simi-
larly, adults with EA are often inadequately connected to primary
care structures [15] (see » Table 1).

Esophageal Atresia - An Example of
Complex Follow-up Care

Esophageal atresia (EA) is a congenital malformation of the esoph-
agus and trachea that cannot be fully corrected by anastomotic
surgery alone [33,34]. Consequently, lifelong monitoring is es-
sential. Long-term care must address both medical and psycho-
social aspects, including additional anomalies associated with
VACTERL as well as long-term sequelae of surgical treatment. This
underscores the importance of continuous, interdisciplinary fol-

low-up care that integrates both physical and psychological di-
mensions and actively includes family systems.

Gastroesophageal Long-term Problems

Recent reviews highlight increasing evidence for the lifelong gas-
trointestinal vulnerability of patients with EA [10]. While surgical
reconstruction restores anatomical continuity, it only incompletely
replaces the complex neuromuscular control of the esophagus.
This frequently results in persistent motility-associated com-
plaints. A personalized follow-up approach, guided by functional
symptoms as well as endoscopic and manometric findings, is in-
creasingly advocated [10].

Motility Disorders and Neural Control

Many patients suffer from disturbances of the oral phase, bolus
transport, and lower sphincter control. Damage to the vagus nerve
and its branches-particularly the recurrent laryngeal nerve-is
thought to play a role [28,29]. As these pathways are essential
for motility, swallowing, and vocal cord function, dysfunction can
cause not only dysphagia but also hoarseness, vocal cord paresis,
and an increased risk of aspiration. These problems often emerge
only in later childhood or adolescence, requiring interdisciplinary
follow-up (e.g., gastroenterology, speech therapy, otolaryngolo-

ay)-
Gastroesophageal Reflux Disease (GERD)

GERD is one of the most common long-term complications, af-
fecting about half of adolescents and nearly all adults with EA
[18,19]. Symptoms are often nonspecific, and even asymptomat-
ic patients may develop clinically significant pathology. Possible
complications include strictures, eosinophilic esophagitis, dump-
ing syndrome, Barrett’s metaplasia, and even carcinoma [18].
Regular surveillance endoscopies (EGD), ideally every 5-10 years,
are therefore mandatory [18,19].

» Table 1 Gaps in Care in Germany - Current vs. Desired State.

Area Current State Target State
Transition Only pilot projects, Implemented
Programs locally restricted nationwide
Age Limit Abrupt at 18 years Flexible, individually
adapted
Adult Care Few specialized Multidisciplinary
Structures centers centers nationwide
Follow-up Rarely documented Standardized plans
Planning with handover meeting
Pediatrics—Adult Fragmented Clear interfaces,
Communication designated contacts
Psychosocial Insufficient Integral part of

Support transition concept
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Nutrition and Growth

Children with EA often develop aversions to certain foods or fear
of choking, [16] which may lead to eating disorders and growth
impairment. In adulthood, distinct differences from the general
population become apparent: 21% of patients are underweight,
while only 2% are obese [15]. Speech and nutritional therapy re-
main important beyond childhood and adolescence to prevent
malnutrition and related complications [15,17]. This is particu-
larly relevant in cases where primary care was surgical only and
long-term structured follow-up was lacking.

Respiratory Long-term Complications

Respiratory problems are among the central sequelae of EA [11,
13, 14]. Tracheomalacia, occurring in up to one-third of patients,
[11]is especially common. Tracheal instability may lead to chronic
cough, recurrent infections, atelectasis, and eventually bronchi-
ectasis. Symptoms such as stridor, wheezing, or dyspnea are often
misinterpreted in childhood as asthma or croup. Microaspiration-
related bronchitis is also frequent.

Diagnostics

Assessment is interdisciplinary and includes pulmonary function
tests, flexible and rigid bronchoscopy, and imaging studies. Low-
dose CT or real-time MRI with dynamic breathing maneuvers allow
visualization of tracheal and bronchial collapse phenomena [13,
14,35].

Therapy and Management

Therapeutic options range from inhalations (saline, N-acetylcys-
teine) and structured respiratory physiotherapy (e.g., autogenic
drainage, PEP systems) to surgical interventions such as tracheo-
pexy in severe cases [11,13,14]. Antibiotic strategies modeled
after cystic fibrosis care are also established [14]. Education of
parents—and later patients themselves-on disease management,
including keeping standby antibiotics for acute situations, is cru-
cial, even in adulthood.

Structured Long-term Care

Ongoing respiratory physiotherapy should be prescribed as a stan-
dard part of follow-up care [13]. In cases of recurrent infections or
signs of chronic lung damage, transition to specialized bronchi-
ectasis clinics (pediatric or pulmonary) is advisable to ensure reg-
ular monitoring and early intervention [14]. For further details,
see “Pulmonary Problems in Children with Esophageal Atresia” in
this issue.

Musculoskeletal Sequelae and Scoliosis

After open thoracotomy, many EA patients develop musculoskel-
etal sequelae such as rib fusions, thoracic asymmetries, and sco-
liosis [17,32]. Minimally invasive thoracoscopic techniques signif-
icantly reduce this risk [20].

A recent prospective MRI study from Leipzig provided the first
morphological and functional evidence in real time: children after
open EA repair showed rib fusions and adhesions (78 %) as well as
scoliosis (15%) significantly more often than thoracoscopically

operated children or healthy controls [32]. Thoracic development
was also impaired, with reduced right-sided lung volumes and
asymmetric thoracic movement. The number of thoracotomies
emerged as a key risk factor for reduced thoracic volumes.

These findings highlight that musculoskeletal and pulmonary
sequelae after thoracotomy are frequently underestimated and
require targeted follow-up. In addition to clinical and imaging sur-
veillance, physiotherapy, breathing exercises, and sports activities
should be actively encouraged. Appropriate sports not only sup-
port physical development but also strengthen psychosocial sta-
bility (See “Supporting Physical Literacy in Patients with Esopha-
geal Atresia”).

Psychosocial Aspects and Quality of Life

Despite substantial medical progress, many patients continue to
report impairments in everyday life. These include reduced phys-
ical capacity, limitations in school, education, or work, and chal-
lenges in relationships and quality of life [15,21-23]. Dysphagia-
related problems in social situations (e.g., eating together) and
school absenteeism due to recurrent respiratory infections are
particularly distressing, contributing to emotional stress and re-
duced quality of life [21,22,31].

Moreover, studies show an increased prevalence of psychiatric
disorders such as depression, ADHD, and autism in EA patients
[24]. Therefore, psychological health should be routinely assessed
during follow-up. In addition to medical care, involvement of pa-
tient support groups (e.g., KEKS, SOMA) and empathetic, open
physician-patient communication are critical factors for sustain-
ing long-term quality of life (see » Table 1).

Recommendations for Outpatient Care
(See » Table 2)

Transition into adult medicine is particularly critical, as specialized

multidisciplinary teams remain rare in Germany. Against this back-

ground, the following recommendations apply for outpatient care:

= Gastrointestinal follow-up: Regular endoscopies (EGD) with bi-
opsies, even if asymptomatic, to detect complications such as
strictures, GERD, Barrett’s metaplasia, or eosinophilic esopha-
gitis early.

= Respiratory diagnostics: Pulmonary function testing every 1-
2 years; bronchoscopy for recurrent infections or chronic
cough; respiratory physiotherapy and encouragement of age-
appropriate physical activity.

= Nutritional status: Regular assessment of weight, BMI, and eat-
ing behavior; early referral to nutrition specialists and speech
therapists if needed.

= Musculoskeletal screening: Clinical exam for postural issues
and scoliosis; imaging if indicated.

= Psychosocial support: Routine assessment of quality of life
(e.g., EA-QolL questionnaire); referral to psychotherapy or so-
cial services as appropriate.

= Prevention: Verification and updating of vaccinations, particu-
larly pneumococcus, influenza, pertussis, and Hib, optional:
RSV (Respiratory Syncytial Virus) - new vaccination options:
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» Table 2 Recommendations for Outpatient Follow-Up in Esophageal Atresia.

Area Recommended Measure

Gastrointestinal
Respiratory

Nutrition Weight, BMI, eating behavior

Musculoskeletal Inspection for posture, scoliosis

Psychosocial EA-Qol, screening for depression/ADHD/autism

Vaccinations
Syncytial Virus) and COVID-19

Networking

e.g., nirsevimab (passive immunization during the first winter
of life), especially for infants with risk factors. Consider also:
COVID-19 (according to STIKO recommendations for children
from 6 months of age with underlying conditions).

= Self-help and networking: Recommendation to engage with
patient organizations such as KEKS or SoMA; use of the KEKS
health folder as a structured documentation and communica-
tion tool.

These recommendations emphasize that follow-up care for EA pa-
tients must be understood not as a completed surgical interven-
tion but as a lifelong interdisciplinary task.

Stakeholders in Comprehensive
Follow-up Care

Pediatricians as Key Actors

Pediatricians, who often accompany chronically ill children for
many years, play a central role in the transition process. With their
knowledge of disease course, family dynamics, and psychosocial
factors, they can initiate transition early, integrate age-appropri-
ate education, and develop individualized plans.

Targeted assessments enable evaluation of self-management,
disease processing, and psychosocial maturity. On this basis, mea-
sures such as transition clinics, internships in adult outpatient
care, or structured handover discussions can be planned. In prac-
tice, however, these approaches often fail due to lack of resources
and insufficient networking with adult medicine. Adult physicians
are frequently unprepared for the complex needs of EA patients,
underscoring the importance of binding communication struc-
tures and interdisciplinary collaboration.

Patient Organizations as Bridge Builders

Self-help organizations such as KEKS or SOMA complement medi-
cal care with information, peer support, and transition programs.
Their offerings range from workshops and transition booklets to
mentoring by older patients. These initiatives promote health lit-
eracy, adherence, and quality of life [25, 26].

In addition, patient organizations act as mediators between
families and care structures: they address fears, clarify expecta-
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EGD with biopsies (strictures, GERD, Barrett’s, EOE)

Pulmonary function, if needed bronchoscopy, respiratory therapy

Pneumococcus, influenza, pertussis, Hib, optional: RSV (Respiratory

KEKS/NEKS health folder, participation in self-help groups
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Frequency/Comment

Every 5-10 years or symptom-based

Every 1-2 years, immediately if infections occur
Annually

Annually

Regularly

Check vaccination status regularly

Continuously

tions, and build trust in new medical teams. Their continuous in-
volvement helps mitigate disruptions in the transition process
[30].

Designing a “Transfer Arrival Station”

A central goal for future care structures should be the develop-

ment of a Transfer Arrival Station-a real or virtual space where

handovers from pediatric to adult medicine are coordinated and

supported [7,27]. Essential components could include:

= Joint transition clinics with pediatric and adult providers

= Structured transfer plans with relevant disease and treatment
history

= Transition coordinators or “navigators”

= Psychosocial support from social work and psychology

= Participatory follow-up discussions to evaluate the transition

Such a “station” would be more than just a handover point: it
would provide empowerment, validation, and collaboration, clos-
ing the “black hole” between care systems and offering adoles-
cents and families both safety and orientation.

Conclusion

The transition of children and adolescents with chronic diseases—
particularly rare and complex conditions such as esophageal atre-
sia-remains a critical yet insufficiently structured phase of care.
While surgical repair resolves the acute phase, numerous gastro-
intestinal, pulmonary, musculoskeletal, and psychosocial seque-
lae necessitate continuous interdisciplinary follow-up.

Currently, Germany faces major deficits: lack of nationwide
transition programs, rigid age limits, insufficient networking with
adult medicine, and very few established multidisciplinary struc-
tures. These care gaps pose not only medical risks but also impair
quality of life and psychosocial stability.

Until structured transition concepts are institutionally an-
chored, pediatricians remain key actors: as continuous points of
contact, they can actively shape transition through early educa-
tion, motivation, and referral to supportive networks. Patient or-
ganizations such as KEKS and SoMA provide essential additional
resources by offering information, peer support, and practical as-
sistance.
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In the long term, however, binding political, institutional, and ~ [14]
financial frameworks are required: transition centers, interdiscipli-
nary networks, structured handover processes, and defined “arriv-
al stations” that coordinate and accompany the move into adult
care. Only through such sustainable structures can the transition
truly succeed-ensuring not only the prevention of complications
but also a stable, healthy, and self-determined adult life for indi-  [1¢]
viduals with esophageal atresia and comparable conditions.
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ABSTRACT

The diagnosis of esophageal atresia (EA) in a newborn pres-
ents a significant medical and psychosocial burden for the en-
tire family system. This article addresses the reactions of af-
fected infants, the psychological impact on parents-with a

Breitruck A et al. Esophageal Atresia as...

special focus on the risk of post-traumatic stress disorders-as
well as potential consequences for siblings and parental rela-
tionships. Additionally, practical recommendations are pro-
vided for pediatricians regarding the early recognition of fam-
ily distress and suitable intervention options. The article em-
phasizes persistent neonatal stress-resulting from repeated
medical interventions, separation from parents and EA-typi-
cal symptoms like shortness of breath, swallowing difficulties,
reflux problems, and oral aversion-can be associated with im-
paired central nervous stress processing. Such early stressors
can manifest in elevated cortisol levels, sleep disturbances
and regulatory problems and can negatively influence the
child’s social and neurological development in the long term.
The findings underline the need for holistic care that includes
psychosocial aspects of the family in addition to medical care.

ZUSAMMENFASSUNG

Die Diagnose einer Osophagusatresie (OA) beim Neugebo-
renen stellt eine erhebliche medizinische und psychosoziale
Belastung flir das gesamte Familiensystem dar. Der vorlie-
gende Beitrag widmet sich den Reaktionen des betroffenen
Sauglings, den psychischen Auswirkungen auf Eltern — mit be-
sonderem Augenmerk auf das Risiko posttraumatischer Belas-
tungsstérungen - sowie moglichen Folgen fiir Geschwister-
kinder und elterliche Paarbeziehung. Zudem werden praxis-
nahe Empfehlungen fiir Kinderdrztinnen und -arzte zur friih-
zeitigen Erkennung familidrer Belastungen sowie geeigneter
Interventionsmoglichkeiten aufgezeigt. Der Artikel betont,
dass anhaltender neonataler Stress - infolge wiederholter me-
dizinischer Eingriffe, Trennung von den Eltern und OA-typi-
schen Symptomen wie Atemnot, Schluckstérungen, Reflux-
problematik und oraler Aversion — mit einer beeintrachtigten
zentralnervésen Stressverarbeitung assoziiert sein kann. Sol-
che friihen Belastungen kénnen sich in erh6htem Kortisolspie-
gel, Schlafstérungen und Regulationsproblemen duRern und
langfristig die soziale und neurologische Entwicklung des Kin-
des negativ beeinflussen. Die Ergebnisse unterstreichen die
Notwendigkeit einer ganzheitlichen Betreuung, die neben
der medizinischen Versorgung auch psychosoziale Aspekte
der Familie einbezieht.

Kinder- und Jugendmedizin 2025; 25: S46-S50 | © 2025. Thieme. All rights reserved.


https://doi.org/10.1055/a-2377-2940

Neurological and Developmental
Psychological Implications

Maturation of the central nervous system

Chronic pain, interruptions of sleep cycles, and stress caused by
medical interventions can impair neurological maturation [1-3].
This particularly affects:

= Regqulation of alertness and affect

= Sensory integration

= Development of socio-emotional responses

Risk for requlatory disorders

Infants with EA more frequently present with:
= Persistent crying

= Sleep disturbances

= Impaired self-regulation

These are described as “regulatory disorders” in infancy and are
closely associated with early medical stress.

Attachment and relationship aspects

The illness affects not only the infant’s physiological development

but also their social environment:

= Limited interaction with parents due to separation after birth
and the presence of medical devices.

= Negative oral experiences (e.g., from suctioning, (feeding)
tubes,) lead to aversions towards oral stimulation.

= Delayed relationship-building can have long-term conse-
quences on emotional development.

A disrupted development of the “body-self” and the initial self-
environment boundaries has been described in neonates receiv-
ing intensive medical care [4].

Immediate medical intervention after birth often results in
physical separation between mother and child. The absence of
direct skin-to-skin contact and delayed first breastfeeding make
it difficult to establish an emotional bond [5]. Early attachment is
characterized by non-verbal communication, physical contact,
and intuitive parental responses to infant signals. For infants with
EA, these interactions are often complicated by medical equip-
ment, hospitalization, and the infant’s physical condition. Parents
often experience uncertainty in caring for their child, particularly
during feeding or care. This can lead to feelings of alienation [6].

Supportive interventions through
parent-centered care

= An interdisciplinary team (nurses, psychologists, social work-
ers) can provide early support to parents and address their
emotional needs. Involving parents in caregiving and medical
decisions promotes a sense of control and strengthens attach-
ment.

= Early psychological support for families.

= Psychoeducational programs and low-threshold psychological
support reduce the risk of developing depression and foster
parental resilience.

= Promoting closeness despite the hospital routines.

Breitruck A et al. Esophageal Atresia as...
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= Measures such as “kangaroo care” (skin-to-skin contact in the
intensive care unit), rooming-in, and targeted support of par-
ent-child interaction can help strengthen the bond despite
technical barriers [7].

Long-term consequences and course

Even after a successful operation, many infants face long-term
issues that can affect their development:

= Dysphagia (swallowing disorders), reflux, feeding problems

= Growth delays

= Frequent infections (especially of the respiratory tract)

= Sensory integration problems

These factors, in turn, affect play, learning, and exploratory be-
havior in infancy and may contribute to developmental delays.

Psychological Impact on Parents

The diagnosis of EA is usually made immediately after birth and
leads to acute psychological distress for parents. Feelings of
shock, fear, helplessness, and grief over “lost normality” are com-
mon.

Research has found that 20-30% of parents of critically ill new-
borns develop symptoms of PTSD [6, 8]. Risk factors include fear
for the child’s life, loss of control in the medical setting, separa-
tions immediately after birth, and insufficient social support.
Mothers are particularly often affected. The diagnosis of a rare,
chronic illness like EA, along with the necessity of prolonged
medical treatment, represent a significant emotional burden for
caregivers.

The diagnosis of a congenital malformation in the child is per-
ceived as traumatic by 88% of mothers and 83% of fathers [9].
Compared to parents of healthy children, parents of children with
rare diseases report reduced quality of life, increased stress symp-
toms, loneliness, and post-traumatic stress disorders [10-12]. A
French study found that 59% of parents of children with EA expe-
rience PTSD symptoms, regardless of the medical severity of the
child’s illness and their long-term health prognosis [13].

In order to allow for a more nuanced consideration of the diag-
nosis of post-traumatic stress disorder and to refined the defini-
tion of the term “traumatization”, which in our view is often used
in an inflationary way, the diagnostic criteria are summarized in
this chart.

To enable a nuanced consideration of the diagnosis of post-
traumatic stress disorder and to sharpen the definition of the term
“traumatization”, which in our view is often used in an inflationary
way, the diagnostic criteria are summarized in this chart below.

Psychological Impact on the Affected Child

From the very beginning, the development of a child with EA is in-
fluenced by pain, hospital stays, and attachment insecurities.
More than half of mothers of children with EA reported that their
infants had experienced a medically induced trauma and that they
observed PTSD symptoms in their infants, including distress when
reminded of the trauma, difficulty falling asleep, and the emer-
gence of new fears [15]. Additionally, it has been described that
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THE CONNECTION BETWEEN THE DIAGNOSIS OF
ESOPHAGEAL ATRESIA IN INFANTS AND POST-
TRAUMATIC STRESS DISORDER (PTSD) IN PARENTS
The combination of shock, fear, medical uncertainty, and
physical separation between parents and child can trigger
traumatic stress reactions in parents. In some cases, these
reactions develop into clinically significant symptoms of post-
traumatic stress disorder (PTSD). PTSD is a mental health
condition that can occur as a result of an extremely distressing
or traumatic event. Diagnosis is based on the criteria of the
DSM-5 or ICD-11 and includes, among others, intrusive
memories, avoidance, hyperarousal, and negative alterations
in thoughts and emotions.

Definition and symptomatology of PTSD

PTSD in parents: prevalence and risk factors

Studies show that 20-30% of parents of critically ill newborns
develop clinically significant PTSD symptoms [6, 8]. Risk fac-
tors include:

= Emergency or high-risk delivery

= Premature birth or congenital malformations

= Separation of child and parents

= Perceived helplessness and loss of control

= Lack of psycho-social support

Diagnostic and early detection of PTSD in parents
Diagnosing parental PTSD requires specific screening tools
tailored to the unique circumstances of parents in medical
crisis situations.

= |mpact of Event Scale-Revised (IES-R)

= Parental Stressor Scale: NICU

= PTSD Checklist for DSM-5 (PCL-5)

A early screening - already during the hospital stay — can help
to identify at-risk families and provide targeted support.

Prevention and intervention

= Psycho-education and communication

= A transparent flow of information, empathic communi-
cation and parental involvement in care decisions are
essential

= Psychological support

An interdisciplinary team with integrated psychosocial care
should be a standard component of perinatal center services.
Short-term therapies (e.g., trauma-focused cognitive behav-
ioral therapy, EMDR) have proven effective in early interven-
tion.

Connection between Esophageal Atresia and PTSD Risk

Parents of infants with EA are exposed to a variety of poten-

tially traumatic stressors:

= Acute life-threatening condition of the child: The threat to
the child’s life is one of the strongest triggers for traumatic
reactions.

= |Immediate surgeries and complications: The need for
urgent medical decisions and repeated interventions
reinforces the sense of loss of control.

= Long-term burden from hospitalization: Weeks-long stays
in the neonatal unit with repeated stressors (e.g., reflux,
feeding tubes, failure to thrive) lead to chronic stress.

= Parental guilt: Many parents unconsciously blame them-
selves or each other.

The burden is intensified by uncertainty regarding the course
of the disease and possible long-term complications. Studies
show that mothers are particularly affected, although fathers
also have an elevated risk [14].

children with EA employ various illness-specific coping strategies
[16]. It became evident that children with EA use a wide range of
positive coping strategies to overcome health-related challenges.

The preschool and school years may be associated with an in-
creased need for care and a continued higher incidence of infec-
tions, placing the affected child in a special role. Young children
born with an EA experience a significant symptom burden. In par-
ticular, respiratory problems (e.g., frequent infections, coughing,
and breathing difficulties/dyspnea) can lead to severe stress
symptoms even in children aged 0,5 to 7 years [17]. School and
preschool absenteeism can be seen as indicators of the burden ex-
perienced by both the EA child and the family. Due to absentee-
ism and limitations in performance, EA children often experience
more stress, which can restrict their participation in social activ-
ities.

Impact on the Rest of the Family

Once the sick child returns home, the complex influence of the
disease on the entire family becomes clear. Especially in the initial
stages, feelings of being overwhelmed and fearful can lead to
withdrawal from the social network and a reduction in social par-
ticipation. Many affected families report isolation and a withdraw-
al from social life, which they attribute to the limitations associ-
ated with the illness and the lack of resources to maintain and
build social connections [18, 19]. The tendency to withdraw is fur-
ther reinforced by societal prejudices and the burden of illness,
which makes it seem easier for many to limit their lives to the do-
mestic sphere [19].

Social participation is also further reduced by the child’s lim-
ited and more complicated eating situation, along with associated
emotions such as fear and frustration.

Due to the special needs of the EA child, witnessed emergency
situations, the increased care and nursing time for the EA child,
and the withdrawal from the social network, potential siblings
are also burdened. Siblings may feel neglected and react with sep-
aration anxiety, general anxiety, or feelings of guilt.

The couple’s relationship is often significantly strained due to
different coping strategies in dealing with the situation, exhaus-
tion, and the lack of time for the partnership. Studies have shown
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that mothers and fathers often use different forms of stress man-
agement: mothers tend to engage in intense emotional pro-
cessing, whereas fathers act in a more functional-pragmatic way
[20]. This discrepancy can lead to misunderstandings, communi-
cation difficulties, and emotional distance within the couple’s re-
lationship.

Grandparents and other close caregivers are also affected.
Financial and organizational challenges can further increase the
family’s burden.

Caring for a child with EA can consume substantial time and
financial resources:
= Reduction or loss of working hours for one parent
= Travel burdens to specialized centers
= Costs for accommodation, meals, and medical supplies
= Bureaucratic hurdles in applying for benefits (e.g., nursing care

level, assistive devices, rehabilitation)

Coping with the demands of daily life for a child who requires spe-
cial healthcare support can be associated with an increased risk of
social isolation and restricted participation in community life
[18,19].

Family Dynamics in the Context
of an Acute Childhood Iliness

From the perspective of systemic family psychology, every family
is a dynamic system in which changes to one element affect the
entire system. The serious illness of an infant, such as EA, causes
an acute restructuring of family roles, division of tasks, and emo-
tional bonds [21].

This can lead to shifts in responsibilities—for example, siblings
may develop feelings of guilt regarding the family’s “exceptional
situation” and, as a result, develop their own symptoms or react
by becoming “parentified”, taking on parental functions and feel-
ing responsible for caring for the parents or younger siblings.

In the best-case scenario, the family initially responds “dynam-
ically”, meaning it activates resources in response to the illness of
one member. In this way, the system does not experience itself as
deficient and disadvantaged, but also develops special survival
strategies that strengthen cohesion and a sense of self-efficacy.
This is only reliably possible if there are sufficient external con-
tacts and networks that were already effective and helpful for
the family before the child’s illness.

The classical systemic paradigm always refers to the circularity
of systems (meaning that “things” do not exist in isolation but are
in relation to one another). A does not act unilaterally on B; rather,
B also acts on A (reciprocal interaction). Therefore, despite all the
strain on the family, we assume that the system is fundamentally
capable of “reinventing” itself and finding an adequate response
to the challenging situation. In our work with families, we see that
it is consistently possible to create space for the special needs of
sick children and to establish a supportive, emotionally nurturing
family atmosphere. To put it in the words of the individual psychol-
ogist Alfred Adler: it is not the burdens or traumas experienced
that matter, but the response we find to them: “It’s not about
what one is born with, but about what one makes of it” [22].
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Nevertheless, the diagnosis of EA can repeatedly push families
to the limits of their resilience. As mentioned earlier, the family’s
network plays a major role in coping adequately with these stress
factors. Since pediatricians usually play an important role in sup-
porting families in connection with illness, we would like to con-
clude with a focus on how pediatricians can recognize relevant
stress factors and which interventions are recommended.

How Can Pediatricians Recognize
Family Distress?

Observable warning signs in the child

= Failure to thrive, which can manifest as insufficient weight gain
despite adequate medical care, may indicate stressful feeding
situations or psychosocial stress.

= Swallowing refusal, oral aversions, and excessively frequent
vomiting or panic during feeding can be an expression of
strained parent-child interactions.

= Delayed development, especially in social or emotional do-
mains, can indicate a lack of interaction or stimulation.

= Regulatory disorders such as excessive crying, sleep distur-
bances, or hyperactivity are signs of insufficient fulfillment of
the infant’s basic needs for attachment, orientation, and con-
trol [23].

Notable parental behaviors

= Qverly anxious or avoidant behavior toward the child

= Ambivalence: strong fluctuations between overprotectiveness
and withdrawal

= Marked exhaustion or depressive symptoms (e.g., crying, lack
of drive, irritability)

= Inappropriate feelings of guilt (“I did something wrong”)

= Marital conflict or inconsistent statements by mother and
father regarding the home situation

= Missed medical appointments/therapy discontinuations, can
indicate being overwhelmed

Family risk factors identified in conversation

= Low social support (e.g., no extended family network)

= Financial strain due to work loss, hospital stays

= Stressed siblings (school problems, withdrawal, jealousy)

= Lack of knowledge or feeling overwhelmed with home care
(e.g., feeding tubes, reflux management)

What Can Pediatricians Advise
and Offer to Families?

Establish a trustful communication

= Active listening and validation: Take parents’ concerns seriously
(“That sounds very stressful for you.”)

= Psychoeducation: Provide age-appropriate explanations about
illness, prognosis, and care to reduce uncertainty

= Normalize emotions: Explain that feelings such as fear, exhaus-
tion, and being overwhelmed are common
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Arrange for early psychosocial support

= Referral to psychosocial counseling (e.g., hospital social ser-
vices, SPZ, parenting support services)

= Early intervention and developmental support for the child
when risks are present

= Parent-child interaction counseling for attachment difficulties
or problematic behaviors

= Psychological support for post-traumatic stress, depression, or
relationship conflicts

= Self-help groups (e.g., KEKS e.V. - Self-Help Organization for
Children and Adults with Esophageal Atresia)

= Recommendation to seek additional support from the local
youth welfare office

= Referral for specific psychological/psychiatric assessment

= Recommendation/referral for occupational therapy and psy-
chotherapy

Strengthen Family Self-Efficacy

= Actively involve parents in decisions and care processes

= Strengthen “parental competence” by acknowledging small
successes

= Establish routines and positive rituals in daily life

= Develop relief strategies (e.g., home care assistance, house-
hold help, childcare)

Don’t Forget Siblings

= Provide information about counseling services for siblings

= Recommend age-appropriate inclusion (“The baby is sick, but
you are just as important.”)

Conclusion

When caring for children with EA, pediatricians should also pay
close attention to the family’s overall situation. Notable changes
in parent-child interaction, emotional exhaustion of parents, or
developmental problems in the child are serious warning signs.
Early networking with psychosocial resources, clear communica-
tion, and strengthening parental competence are key measures
for supporting these families.

Conflict of Interest

The authors declare that they have no conflict of interest.

References

[1] Grunau RE, Holsti L, Peters JW. Long-term consequences of pain in hu-
man neonates. Semin Fetal Neonatal Med 2006; 11: 268-275

[2] Anand K|, Hickey PR. Pain and its Effects in the Human Neonate und
Fetus. N Engl | Med 1987; 317: 1321-1329

[3] Kaufmann ], Laschat M, Wappler F. Perioperative Schmerztherapie bei
Frithgeborenen, Saduglingen und Kleinkindern. Anaesth Intensivmed
2012; 53: 656-669

[4] Klaus M, Kennell . Interventions in the premature nursery: impact on de-
velopment. Pediatr Clin North Am 1982; 29: 1263-1273. DOI: 10.1016/
s0031-3955(16)34259-6

[5] Flacking R, Ewald U, Starrin B. “I wanted to do a good job”: Experiences
of ‘becoming a mother’ and breastfeeding in mothers of very preterm
infants after discharge from a neonatal unit. Soc Sci Med 2007; 64:
2405-2416

[6] ShawR], Bernard RS, Storfer-Isser A et al. Parental stress and child behav-
ior among very low birth weight infants. Pediatrics 2006; 118: e113-
e123

[7] Freiburghaus N, Stahli M, Eissler AB et al. Bedrohte Eltern-Kind-Bindung
auf der Neonatologie. Prav Gesundheitsf 2025; 20: 407-412 DOI:
10.1007/s11553-024-01121-3

[8] Lefkowitz DS, Baxt C, Evans JR. Prevalence and correlates of posttrau-
matic stress and postpartum depression in parents of infants in the
NICU. ] Clin Psychol Med Settings 2010; 17: 230-237

[9] Aite L, Zaccara A, Mirante N et al. Antenatal diagnosis of congenital
anomaly: a really traumatic experience? | Perinatol 2011; 31: 760-763.
DOI: 10.1038/jp.2011.22

[10] Boettcher ], Boettcher M, Wiegand-Grefe S et al. Being the Pillar for Chil-
dren with Rare Diseases—A Systematic Review on Parental Quality of Life.
Int | Environ Res Public Health 2021; 18: 4993. DOI: 10.3390/
ijerph18094993

[11] Caplan A. Psychological impact of esophageal atresia: review of the re-
search and clinical evidence. Dis Esophagus 2013; 26: 392-400. DOI:
10.1111/dote. 12056

[12] van Oers HA, Haverman L, Limperg PF et al. Anxiety and depression in
mothers and fathers of a chronically ill child. Matern Child Health |
2014; 18: 1993-2002

[13] Le Gouéz ML, Alvarez L, Rousseau V et al. Posttraumatic Stress Reactions
in Parents of Children Esophageal Atresia. PLoS One 2016; 11:
e0150760. DOI: 10.1371/journal.pone.0150760

[14] Pierrehumbert B, Nicole A, Muller-Nix C et al. Parental post-traumatic
reactions after premature birth: implications for sleeping and eating
problems in the infant. Arch Dis Child Fetal Neonatal Ed 2003; 88:
F400-F404

[15] Faugli A, Emblem R, Bjornland K et al. Mental health in infants with
esophageal atresia. Infant Ment Health ] 2009; 30: 40-56. DOI:
10.1002/imh;j.20202

[16] Dellenmark-Blom M, Chaplin JE, J6nsson L et al. Coping strategies used
by children and adolescents born with esophageal atresia - a focus
group study obtaining the child and parent perspective. Child Care
Health Dev 2016; 42: 759-767. DOI: 10.1111/cch.12372

[17] Dellenmark-Blom M, Bennett |, Micalizzi R et al. Experiences of symptom
burden among young children born with esophageal atresia-tracheoe-
sophageal fistula: a US focus group study. Orphanet | Rare Dis 2025;
20:438. DOI: 10.1186/513023-025-03939-2

[18] Rabone C, Wallace V. A thematic analysis exploring the psychological
well-being of adults born with esophageal atresia. | Psychosom Res
2021; 145: 110474

[19] Witt S, Schuett K, Wiegand-Grefe S et al. Living with a rare disease - ex-
periences and needs in pediatric patients and their parents. Orphanet
] Rare Dis 2023; 18: 242. DOI: 10.1186/s13023-023-02837-9

[20] Kazak AE, Alderfer MA, Streisand R et al. Treatment of posttraumatic
stress symptoms in adolescent survivors of childhood cancer and their
families: a randomized clinical trial. | Fam Psychol 2004; 18: 493-504.
DOI: 10.1037/0893-3200.18.3.493

[21] Minuchin S. Families and Family Therapy. Harvard University Press; 1974

[22] Adler A. Psychotherapie und Erziehung. Band 1. Ausgewdhlte Aufsdtze:
1919-1929. Frankfurt am Main: Fischer Taschenbuch; 1983

[23] Grawe K. Psychologische Therapie. Gottingen: Hogrefe; 1998

S50 Breitruck A et al. Esophageal Atresia as... Kinder- und Jugendmedizin 2025; 25: S46-S50 | © 2025. Thieme. All rights reserved.



@ Thieme

Supporting Physical Literacy in Patients with Esophageal Atresia

Verbesserung der Physical Literacy bei Kindern und Jugendlichen

mit Osophagusatresie

Author
Tatjana T. Kénig

Affiliation
Klinik fiir Kinder- und Jugendchirurgie, Medizinische Hoch-
schule Hannover, Deutschland

Keywords

oesophageal atresia/esophageal atresia, congenital malfor-
mation, physical activity, fitness, exercise promotion, motor
activity, esophageal atresia

Schliisselwérter
Osophagusatresie, angeborene Fehlbildungen, kérperliche
Aktivitat, Fitness, Bewegungsforderung, Bewegungsverhalten

Bibliography

Kinder- und Jugendmedizin 2025; 25: S52-S56
DOl  10.1055/a-2665-2284

ISSN  1617-0288

© 2025. Thieme. All rights reserved.

Georg Thieme Verlag KG, Oswald-Hesse-Stral3e 50,
70469 Stuttgart, Germany

Correspondence

Priv.-Doz. Dr. med. Tatjana T. K6nig

Klinik fiir Kinder- und Jugendchirurgie, Medizinische
Hochschule Hannover

Carl-Neuberg-Str. 1, 30625 Hannover, Deutschland
Koenig.Tatjana@mh-hannover.de

@ Deutsche Version unter:
https://doi.org/10.1055/a-2665-2284

ABSTRACT

Compared to their peers, children and adolescents with
esophageal atresia have reduced physical activity, motor skills

and impaired lung function. Respiratory complaints caused by
tracheomalacia, bronchial obstruction and chronic inflamma-
tion limit physical performance. More rarely, failure to thrive,
gastroesophageal reflux and swallowing disorders can also
cause problems during prolonged exertion. In addition, par-
ental anxiety and overprotectiveness may have a negative im-
pact on physical activity behaviour. Targeted promotion of
physical literacy - motivation, self-confidence, ability and
knowledge - can help to ensure physical activity in the long
term. In addition to the targeted treatment of exercise-related
symptoms, medical care should include the teaching of suit-
able everyday strategies and the promotion of motivation to
actively participate in sport.

ZUSAMMENFASSUNG

Im Vergleich zu Gleichaltrigen weisen Kinder und Jugendliche
mit Osophagusatresie eine verminderte kérperliche Aktivitat,
motorische Fahigkeiten und eine eingeschrankte Lungenfunk-
tion auf. Respiratorische Beschwerden bedingt durch Tracheo-
malazie, bronchiale Obstruktion und chronische Inflamma-
tion schrénken die korperliche Leistungsfahigkeit ein. Bei lan-
geren Belastungen kénnen seltener auch eine Gedeihstérung
sowie gastroosophagealer Reflux und Schluckstérungen Pro-
bleme bereiten. Zusitzlich beeinflussen elterliche Angste und
Uberfiirsorglichkeit das Bewegungsverhalten méglicherweise
negativ. Eine gezielte Férderung der Physical Literacy - Moti-
vation, Selbstvertrauen, Fahigkeit und Wissen - kann dazu
beitragen, die korperliche Aktivitdt langfristig zu sichern. Die
arztliche Betreuung sollte, neben der gezielten Behandlung
belastungsabhangiger Symptome, die Vermittlung geeigne-
ter Alltagsstrategien sowie die Férderung der Motivation zur
aktiven Teilnahme am Sport beinhalten.

Physical Activity and Promoting Exercise

The first 1,000 days of life-from conception to the end of the
second year of life-are crucial for shaping health factors such as
nutrition and exercise habits [1]. Deficiencies during this critical
developmental period are often discussed in the context of global
inequality [1], but in children with chronic conditions such as

esophageal atresia, who spend a large part of their first two years
of life undergoing medical treatment [2], general health promo-
tion is neglected in the context of constant need for specific ther-
apy. Yet it is precisely in children who already live with health lim-
itations that it is crucial to promote healthy behaviours as much as
possible. Family activities play an outstanding role in early child-
hood development and the establishment of an active lifestyle
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[1,3], and physically active children and adolescents become ac-
tive adults [4]. This makes promoting physical activity at all ages
a family project. Furthermore, the foundations for lifelong mobili-
ty into old age are laid in childhood and adolescence. Physical ac-
tivity in youth greatly influences long-term muscle [5] and bone
mass [6] as well as lung function [7] in older ages. It’s a paediatri-
cian’s job to plan far ahead for our patient’s long-term outcome of
many years to come. Publicly accessible and free-of-charge infor-
mation material of promoting physical activity, such as the new
“prescription for exercise” for children and adolescents and de-
tailed target group-specific information materials, are provided
by the German Sports Youth of the German Olympic Sports Con-
federation (www.dsj.de) or the Federal Institute for Public Health
(shop.bioeg.de).

Children and adolescents with “special medical care needs,” the
term used in epidemiological research to refer to all chronic dis-
eases, are among the recognized risk groups for reduced physical
activity [8]. In 2020, the World Health Organization (WHO) pub-
lished new recommendations for physical activity that, for the first
time, explicitly included children and adolescents with chronic dis-
eases [9]. According to these recommendations, children and
adolescents aged six years and older should exercise for an average
of 60 minutes a day, so that they sweat at least a little and are out
of breath (moderate-to-vigorous physical activity). Three times a
week, the activities should also include strength training [9]. The
Federal Centre for Health Education (BZgA) in Germany recom-
mends 90 minutes of exercise per day for children and adoles-
cents, including low-intensity everyday activities such as walking
[10]. For toddlers, the WHO and the BZgA even recommend
180 minutes of daily exercise [3, 10]. Both institutions emphasize
limiting screen time as the key to promoting physical activity.

The positive effects of physical activity on many chronic phys-
ical and mental illnesses in children and adolescents are now well
documented [11]. However, children with chronic diseases, such
as congenital heart disease are exempt from physical education
more often than medically strictly necessary [12]. For esophageal
atresia patients, there are no specific intervention studies that
prove an improvement in health through physical activity to date,
but there are reports on positive experiences from clinical practice
and patient organizations. At the very least, generally accepted
assumptions about the positive effects of exercise and sports on
health apply [11].

Since physical activity depends on more than just physical fit-
ness, the holistic concept of “physical literacy” was introduced in
2001, which describes essential pillars for an active lifestyle in addi-
tion to pure physical competence: motivation, confidence, and
knowledge and understanding [13] (» Fig. 1). Concepts for im-
proving physical literacy are usually applied systemically, for exam-
plein schools. In the case of rare diseases, however, disease-specif-
ic support, especially the transfer of knowledge, is crucial. In addi-
tion to medical staff, patient organizations also play a key role here.

Physical Activity and Fitness

Children and adolescents with esophageal atresia generally partic-
ipate in school and club sports to a normal extent, but they still
spend significantly less time being physically active each week
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than their healthy peers [14]. While there is no relevant difference
in physical activity at primary school age, the average difference
increases with age, especially in girls [14]. In children and adoles-
cents, impaired motor skills have also been demonstrated in small
cohorts [15-17]. However, there are very large individual differ-
ences in physical activity [14] and performance [16, 18], which is
influenced by factors related to esophageal atresia and general
environmental factors, such as socioeconomic status. With re-
gards towards physical activity, different surgical strategies, such
as minimally-invasive versus open repair or additional fundoplica-
tion had no influence [14]. Symptoms during exertion and lower
body weight, however, were associated with reduced physical ac-
tivity [14]. Further studies with larger samples are needed to iden-
tify key factors for physical activity and fitness in these patients.

In addition to physical factors, the mindset of esophageal atre-
sia patients and their families is crucial. In many cases, mental
health and self-care of parents of chronically ill children are also
significantly reduced [19]. In the context of esophageal atresia,
not only physical activity of affected children and adolescents,
but also of their parents was significantly impaired [20]. More
than two-thirds of parents of children with esophageal atresia
complained of psychological problems such as increased anxiety
and depressive symptoms [21], which can be transferred to the
children or lead to an overprotective and highly controlling par-
enting style with avoidance [19]. Avoidant behaviour, both on
the part of parents and the affected subjects, is a maladaptive dis-
engaging coping strategy that should not be legitimized by med-
ical prohibitions whenever possible [19]. Membership of a sports
club by family members, on the other hand, was associated with
increased physical activity among patients. In clinical practice,
avoiding behaviour with regards towards physical activity should
be recognized and addressed [14].

Possible Symptoms During Physical Exertion

Esophageal atresia is a combined malformation of the esophagus
and respiratory tract that can be associated with a variety of respi-
ratory complications in addition to gastrointestinal complaints
[22]. Schoolchildren showed significantly reduced cardiopulmo-
nary function, which was attributed to recurrent pulmonary in-
fections and reduced physical activity [23]. In addition, both
increased obstructive and restrictive ventilation disorders were
detected. These were accompanied by a reduction in total lung
capacity, which in turn is associated with reduced cardiopulmo-
nary performance [23]. However, physical activity generally led
to a catch-up in lung function parameters between the ages of
four and ten in children with other lung disease during infancy
[24]. In esophageal atresia patients, symptoms during exercise
occurred in about a quarter of patients [14]: respiratory complica-
tions associated with tracheomalacia and bronchial obstruction
are the most common limiting factors for physical activity in af-
fected individuals [14]. Impaired secretion clearance in the con-
text of tracheomalacia can also play a role during exercise [22].
In order to improve participation and enjoyment in sports, symp-
tom control and avoidance of additional pulmonary stressors in a
hyperreactive bronchial system are therefore crucial, which in turn
has a positive effect on lung function through training.
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Underweight is common in esophageal atresia patients, espe-
cially in early childhood, and is often associated with a compli-
cated course, persistent nutritional difficulties, and growth disor-
ders [25]. A reduction in fatty and fat-free body mass is associated
not only with reduced strength [16], but also with a lower ca-
pacity to store substrates of both aerobic and anaerobic energy
metabolism. In rare cases, the daily calorie intake of patients with
esophageal atresia exceeds their basal metabolic rate [26]. How-
ever, energy expenditure during moderate physical activity as rec-
ommended daily by the WHO is defined as three-fold basal meta-
bolic rate [8]. Parents also described slim physique and, in some
cases, short stature, as well as a “lack of energy” as limiting factors
in sports [14]. A lower body weight and height was associated
with a reduced amount of moderate-to-vigorous physical activity
[14]. In esophageal atresia, prolonged exertion with short meal
breaks is particularly problematic, as patients need more time to
eat and a longer digestive break between meals and renewed ex-
ertion. In these cases, individual solutions must be found. In gen-
eral, foods that are low in fat, acid, and fiber and not very spicy are
recommended to control reflux symptoms [27,28]. For those
affected by dysphagia, in addition to lightly sweetened non-car-
bonated beverages, a regimen including mushy carbohydrate-
containing foods such as fruit puree or glucose gels should be
tested. In general, nutritional and swallowing problems, as well
as gastroesophageal reflux, which dominate the everyday lives of
many families [29], have subjectively no major impact on physical
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activity according to patients [14]. One possible explanation is
that many patients have already found effective individual strat-
egies for timing and composition of food before planned exertion.

Esophageal atresia is associated with other congenital malfor-
mations and syndromes. A combination of several associated mal-
formations is another significant negative factor influencing phys-
ical activity and is also the main reason for exemption from school
sports [14]. The combinations of malformations are highly indi-
vidual and require appropriate solutions for affected patients and
their families. Special exercise programs for children and adoles-
cents with congenital malformations without mental disabilities
have not been successfully established in Germany, so that, when-
ever possible, integration into reqular organized sports is war-
ranted. Contrary to expectations, no statistical correlation with
inactivity could be demonstrated for associated congenital heart
disease in the context of esophageal atresia [14]. A specific analy-
sis of children with isolated esophageal atresia compared to iso-
lated congenital heart defects showed a comparable reduction in
physical activity compared to healthy peers [30]. It was particu-
larly noticeable that the active time of both patient groups de-
creased significantly with increasing age [30]. Adolescence is a
vulnerable phase in which young people develop their own phys-
ical self-concept and become more aware of their chronic illness
and physical differences [31]. Even in the normal population,
there is a regular decrease in physical activity during this phase
[31], but this was significantly more pronounced in adolescents
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» Fig. 2 Graham Slater, one of the oldest survivors with corrected
esophageal atresia.

with congenital heart defects and esophageal atresia [30]. Physi-
cal activity should therefore be a particular focus of follow-up care
in this vulnerable group.

Conclusion

Just as unfavourable environmental factors can negatively influ-
ence child health, the health of children and adolescents with
chronic diseases can be optimized through targeted support and
avoidance of dysfunctional compensation mechanisms. Currently,
follow-up care for esophageal atresia focuses primarily on physi-
cal, especially surgical, aspects. However, other pillars of physical
literacy should also be addressed in a disease-specific manner as
part of promoting physical activity. The outcome, physical activ-
ity, and physical performance vary greatly among individuals with
esophageal atresia. Whenever possible, integration into organized
sports should be pursued. In cases of more severe physical limita-
tions, a suitable program must be found that initially promotes
the child’s strengths rather than their deficits in order to boost
motivation and self-confidence. Fun and positive experiences also
increase the likelihood that patients will remain active in the long
term [9]. For patients with esophageal atresia, for example, sports
can be chosen in which lower body weight is irrelevant or even ad-
vantageous, sports in weight classes or with a lesser focus on en-

durance. In order to enable a carefree time during sports, optimal
management of respiratory complaints and a robust nutritional
concept for prolonged exertion are essential. Effective symptom
control can in turn boost lung function parameters through im-
proved fitness. In addition, patient education on how to deal with
possible physical limitations during exercise is crucial, for patients
to take responsibility for their own bodies. Further studies are
needed to identify relevant factors influencing cardiopulmonary
fitness and motor skills in esophageal atresia.

Graham Slater (> Fig. 2), chair of EAT (2011-2021), the global
association of patient organisations for esophageal atresia,
has been physically active throughout his life: “Running was
for me a good way to maintain my overall fitness, maintain
good mobility and provide opportunities to be outside in
fresh air. It was also important in improving my lung function
and this exercise helped combat the respiratory difficulties |
experienced as a TOF/OA survivor.”
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ABSTRACT

The importance of lifelong, structured follow-up for corrected
esophageal atresia led to the development of a follow-up book.
This was updated and digitized in 2024. The KEKS-Portal allows
families to complete the forms themselves, reflects the patient
perspective, and trains parents in symptom assessment. The
new digital forms serve as preparation for clinic appointments
and as a “Patient-Reported Outcome Measure” (PROM). KEKS
uses the data for consultations and research. Additionally, fam-
ilies receive a free health folder with information on esophage-
al atresia. These offerings are animportant support for families
and clinics to structure and improve follow-up care.

ZUSAMMENFASSUNG

Die Wichtigkeit einer lebenslangen, strukturierten Nachsorge
einer korrigierten Osophagusatresie fiihrte zur Entwicklung
eines Nachuntersuchungsbuches. Dieses wurde 2024 aktuali-
siert und digitalisiert. Das KEKS-Portal erméglicht es Familien,
die Bogen selbst auszufiillen, bildet die Betroffenenperspekti-
ve ab und schult Eltern in der Symptomeinschatzung. Die neu-
en digitalen Bogen dienen als Vorbereitung fir Kliniktermine
und als ,Patient-Reported Outcome Measure® (PROM). KEKS
nutzt die Daten fiir Beratungen und Forschung. Ergdnzend er-
halten Familien einen kostenlosen Gesundheitsordner mit In-
formationen zur Osophagusatresie. Diese Angebote sind eine
wichtige Unterstiitzung fiir Familien und Kliniken, um die
Nachsorge zu strukturieren und zu verbessern.

The Beginnings of Structured Follow-up Care -
The KEKS Follow-up Examination Book

The preceding articles show the importance of lifelong follow-up
care for a corrected esophageal atresia across different medical
specialties. To provide clinics and families with a guide for success-
ful follow-up care, the German patient organization for EA (KEKS)
developed the KEKS Follow-up Examination Book in 2010 in col-
laboration with its scientific advisory board. This binder contained
15 questionnaires for follow-up examinations and a medical his-
tory that detailed the child’s initial situation before their first dis-
charge. The follow-up clinics would fill out the forms during the
examinations and send the results to the registry-managing insti-
tute (initially IMBI, Heidelberg). Since 2021, IMBEI in Mainz has
been our partner institute, and the forms are first sent to KEKS.

Digitization of the Follow-up Examination
Forms — The New KEKS Portal

From 2022 to 2024, KEKS fundamentally revised the follow-up ex-
amination book.

The main goal was to digitize the binder and to incorporate the
patient’s perspective. For this purpose, KEKS edited the question-
naires so that they could be filled out by families themselves, inde-
pendent of the follow-up examinations at the clinic.

The new forms are designed to represent the family’s perspec-
tive and to train parents to assess potential symptoms and their
child’s current situation. Furthermore, the forms serve as a basis
for preparation for the follow-up examinations in the clinic. This
relieves the burden on doctors, and families can come to the ap-
pointment with prepared questions.
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The questions focus on the child’s current condition, consider-
ing everyday issues in the categories of general health, breathing,
swallowing/thriving, sleeping/resting, treatments, therapies, sup-
port measures, results of early detection screenings (U-examina-
tions), new diagnoses, and other topics (psychological support,
overall situation). A total of 9 questionnaires are now filled out,
starting with the medical history. This is followed by 8 follow-up
examinations, which are timed to coincide with the U- and -
examinations. They should be carried out at the ages of 3, 6, 9,
and 12 months, 2-3 years, 4-6 years, 9-10 years, and 16-
17 years, respectively. These are routine follow-up examinations.
If symptoms or problems arise, further consultations should take
place at the follow-up clinic regardless of the recommended
schedule. The last questionnaire (NU8) is completed by both the
parents and the adolescents themselves, to prepare them to take
responsibility for their own follow-up care.

This change also supports the patient-centered perspective
that is becoming increasingly important in research. The new
forms therefore serve as a Patient-Reported Outcome Measure
(PROM). PROMs map the subjective health status of patients and
make it measurable and comparable. They can help to improve
quality of life and patient orientation in care [1]. KEKS also uses
the data from the questionnaires as a basis for medical consulta-
tions and, at a later stage, for scientific studies.

Although the questionnaires were designed so that medical
laypersons can fill them out easily, we advise that the medical
history is best completed in the clinic before the first discharge,
together with the treating professionals and the family. This way,
any unclear terms can be clarified immediately. However, many
families only receive the binder and access to the KEKS portal after
being discharged from the clinic. To enable families to fill out the
questionnaires completely, it is helpful to have a clear and com-
plete doctor’s or discharge letter. It cannot be ruled out that fam-
ilies will turn to the pediatrician’s office with unclear medical
terms.

The KEKS Health Folder

In addition to access to the portal and thus the follow-up exami-
nation forms, families receive a Health Folder. This contains infor-
mation about esophageal atresia with materials for the family as
well as for health and other professionals. It also provides space
for the child’s health records.

The folder includes recommendations for follow-up examina-
tions, information for parents and affected individuals, e.g., infor-
mation sheets on VACTERL, infection management, reflux man-
agement, degree of disability and care level, and starting external
care. In addition, the folder contains information sheets for medi-
cal and educational professionals, e.g., for pediatric practices and
family doctors, regarding the importance of lifelong follow-up

care, information on infection management, and information
sheets for daycare centres or schools. The appendix lists relevant
literature on the topic of esophageal atresia.

We ask pediatric practices to talk to families about the Health
Folder and the follow-up examinations and to point out their im-
portance.

Families receive the folder and access to the
KEKS portal free of charge and regardless of mem-
bership via KEKS The content of the folder is avail-
able for free download via the following QR code:

Importance of the KEKS Follow-Up
Examination Book and the KEKS Health Folder

One important reason for creating a KEKS Follow-Up Book and the
new KEKS Health Folder is that many families are confronted with
scientifically unfounded statements about esophageal atresia and
its consequences. The most common statements from healthcare
professionals that families report to KEKS’s medical advisory ser-
vice are as follows:

= Esophageal atresia is cured with surgery.

= If the esophagus is sealed and wide, eating can’t be a problem.
= Aviral infection doesn’t require antibiotics.

= Tracheomalacia will outgrow itself.

= Failure to thrive can be treated with more calories.

= Eating eliminates or prevents strictures.

= Coughing and low performance are normal.

The preceding articles clearly show that none of these “legends
about esophageal atresia” are scientifically sound.

A Word from a Professional

“The follow-up examination book-in its proven and new versions—
supports us doctors and the affected families in structuring fol-
low-up care and including all aspects of the disease in every con-
tact.” - Prof. Dr. Michael Boettcher, Chief Physician of Pediatric
Surgery, University Hospital Mannheim
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ABSTRACT

Background Children with corrected esophageal atresia (EA)
often suffer from pulmonary, nutritional, and psychosocial
problems. Structured rehabilitation programs for this group
are lacking.

Aim The aim was to develop a group-oriented concept to im-
prove participation, resilience, and quality of life.

Methods In cooperation with the patient organization KEKS,
Fachklinik Wangen established a four-week interdisciplinary
program. Indications include recurrent infections, chronic
cough, nutritional failure, reduced endurance, and high family
stress. Interventions comprise medical optimization, physio-
therapy, sports therapy, nutritional counseling, psychological
support, educational measures, and structured caregiver
training.

Results The first implementations showed high acceptance,
improved physical resilience and psychosocial stability, and
strong benefits from peer exchange.

Conclusion Specialized rehabilitation for EA represents an
important and necessary addition to pediatric care.

ZUSAMMENFASSUNG

Hintergrund Kinder mit korrigierter Osophagusatresie (OA)
leiden haufig an pulmonalen, gastroenterologischen und psy-
chosozialen Problemen. Bisher fehlen strukturierte Rehabilita-
tionsprogramme.

Ziel Entwicklung eines gruppenorientierten Konzepts zur Ver-
besserung von Teilhabe, Belastbarkeit und Lebensqualitat.
Methoden In Kooperation mit der Patientenorganisation
KEKS wurde in der Fachklinik Wangen ein 4-wochiges inter-
disziplindres Programm etabliert. Indikationen umfassen rezi-
divierende Infekte, chronischen Husten, Gedeihstérung, Be-
lastungsintoleranz sowie hohe familidre Belastung. Therapie-
elemente sind medizinische Optimierung, Physio- und Sport-
therapie, Erndhrungstherapie, psychologische Unterstiitzung,
Elternschulung und padagogische Begleitung.

Ergebnisse Erste Durchfiihrungen zeigten hohe Akzeptanz,
Verbesserungen in korperlicher Belastbarkeit und psycho-
sozialer Stabilitdt sowie groBen Nutzen durch Peer-Austausch.
Schlussfolgerung Spezialisierte Rehabilitation fiir Osopha-
gusatresie ist sinnvoll und notwendig.
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Introduction

Children living with corrected esophageal atresia (EA) and their
families face significant burdens-both physical and emotional.
The beginning of life for these children is often marked by inten-
sive medical interventions, surgery, and prolonged hospital stays.
This is followed by various therapeutic, sometimes invasive, pro-
cedures and ongoing medical appointments, both planned and
emergency visits. These experiences leave their mark on the chil-
dren themselves as well as on their parents and siblings.

The complexity of the malformation which directly and indi-
rectly affects multiple organ systems, results in a high demand
for therapy. It is therefore all the more remarkable that, to date,
there are hardly any specialized rehabilitation programs for this
patient group. While children with EA are indeed already being
treated in rehabilitation facilities, this usually take places on an
individual basis-for example, due to pulmonary or orthopedic is-
sues.

Fachklinik Wangen has set itself the goal of developing struc-
tured, group-oriented rehabilitation programs for children and
adolescents with EA and their families. The initiative originated
from the patient organization KEKS.

Specific Indications for Admission to a
Rehabilitation Clinic May Include

= Frequent and/or increasing pulmonary infections
= Chronic cough and airway obstruction

= Reduced physical resilience in daily life

= Nutritional problems and failure to thrive

= Increasing absences from school

= Impaired physical and psychological development
= High family stress levels

The therapeutic approach is based on close collaboration between
physicians, psychologists, physiotherapists, sports therapists, ed-
ucators, and nutritionists. Accompanying caregivers are trained as
co-therapists through structured parent education. Rehabilitation
measures are organized in a group format for a duration of four
weeks, ideally with age-homogeneous participants.

Core Components of the
Rehabilitation Concept

= Therapy plan, optimization of medical therapy (e.g. for reflux
or bronchial hyperreactivity)

S60
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= Physiotherapy and respiratory therapy to improve lung func-
tion, mobilize secretions, and enhance breathing awareness

= Sports therapy to increase physical endurance and promote
enjoyment of movement

= Psychological support

= Nutritional therapy (addressing swallowing problems, food im-
paction, selection of suitable foods, etc.)

= Training in relaxation techniques

= Development of strategies for everyday life

= Educational support

= Emergency management training

= Patient and caregiver education (e.g., how to manage reflux or
food impaction, prevent infections, mobilize mucus, nutrition-
al advice)

= Moderated group discussions to exchange best practices, sep-
arately for children and caregivers

= For caregivers additionally: sports and relaxation activities,
psychological support

Fachkliniken Wangen is ideally suited for the rehabilitation of pa-
tients with EA. Pulmonology, nutritional counseling, sports ther-
apy are already well established and work together routinely for
other patient groups (e.g., cystic fibrosis and rare lung diseases).
Training on the specific needs of patients with EA has already been
implemented.

The interest in rehabilitation for EA patients is high, and in ad-
dition to the therapeutic program, the group setting offers valu-
able opportunities for peer exchange. The two first group pro-
gram was successfully conducted, and the positive feedback
underscores the need for specialized rehabilitation.

Key Goals of Rehabilitation

= Improving participation in everyday life, school, and social
environments

= Promoting self-regulation and self-management

= Improving and/or restoring reduced quality of life

= Strengthen psychological resilience

= Adapt therapy to the current stage of development

= Foster healthy lifestyle habits in the family’s daily life

Children with corrected EA need more than just acute medical
care-they need targeted developmental support and psychoso-
cial stability. Rehabilitation offers these children and their families
precisely these opportunities.
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