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Esophageal replacement surgery is performed in children with either congenital long gap esophageal atresia
or acquired esophageal damages such as caustic injury of the esophagus. although the left colon because of
less variation in blood supply and suitable diameter in comparison with right colon is the better choice. A
secured pedicled colon is mandatory for reducing the sever complications, such as leak and necrosis.
Ileocolic conduit is an alternative method of colon interposition which has anti reflux effect and therefore
with less complications related to gastroesophageal reflux. When we have a short segment esophageal
stricture due to corrosive esophagitis or other causes of esophageal strictures which is refractory to repeated
dilatations, it is advisable to perform colon patch esophagoplasty. Gastric transposition can produce a good
way for gastrointestinal continuity with a perfect weight gain and oral feeding, therefor it can be a safe
choice for esophageal replacement in children. Partial gastric pull-up is an alternative operation for
esophageal replacement in children and infants with long gap esophageal atresia. Gastric conduit
replacement is another alternative technique for esophageal replacement, in which a gastric tube is created
in the abdomen and it is pulled to via thoracic cavity to the neck and is committed by cervical anastomosis.
Antral patch esophagoplasty is used for benign and limited esophageal stricture due to gastroesophageal
reflux. Usefulness of pedicled jejunum was under optimal results because of technical problems and high
rate of necrosis and mortality for decades. Sternocleidomastoid myocutaneous esophagoplasty is a scarce
method which is reported by some surgeons for limited cervical esophageal stricture repair. Free
microvascular transfer of the reverse ileo-colon flap with ileocaecal valve valvuloplasty is used for
reconstruction of a pharyngoesophageal defect, and Patch esophagoplasty by using of degradable
bioscaffolds of extracellular matrix have shown good results in preclinical and clinical outcomes to prevent
stenosis after endoscopic mucosectomy. We will explain the advantages and disadvantages of these different
surgical methods in this review article.

© 2020 Ashjaei Bahar. Hosting by Science Repository.

Introduction

different conduits which are recommended as esophageal replacement
such as parts of colon, segments of small bowel, entire of stomach and
gastric tube [2].

Esophageal replacement surgery is performed in children with either
congenital long gap esophageal atresia or acquired esophageal damages
such as caustic injury of the esophagus. The patient’s esophagus should
be the first priority for the child and all attempts must be tried for
preserving the native esophagus [1]. Esophageal replacement techniques
must have low incidence of mortality and morbidity such as graft
necrosis, anastomosis leakage, stricture, poor feeding, Barret’s
esophagus, gastroesophageal reflux and tortuosity of the graft. There are

Colonic Interposition

However, the best priority for esophageal repair in children is the own
patient’s esophagus, sometimes we need to replace the esophagus with
another organ to create a new pathway for continuity of the
gastrointestinal tract [1]. Although colon is a good replacement for
benign esophageal diseases, long segment colon interposition has its
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own complications either functional or mechanical [3]. Colon
interposition can be performed as right or left or transvers colon
interposition based on vascular pedicle which is the most important
technical consideration in the short-term complications of this method
[4, 5]. Although the left colon because of less variation in blood supply
and suitable diameter in comparison with right colon is the better choice
[6]. Colon interposition can be performed retrosternal or from posterior
mediastinum, isoperistaltic or non- isoperistaltic [6, 7]. Colon
interposition can be performed as two kinds of long segment colon
interposition and long segment colon interposition [3]. Whereas short
segment colon interposition has some priorities both functional and
mechanical to long segment colon interposition [3].

However, the best choice for children is their own esophagus, in some
patients’ multiple attempts for esophageal elongation is more hazardous
than colon interposition. Colon interposition provides good elongation
in life long and good long terms results for children [1]. Colonic
interposition is a suitable conduit for esophageal replacement and
thoracic inlet enlargement reduces the risk of cervical leak which is the
main complication of this surgery [8]. Colon interposition is a good
alternative for esophageal replacement, but it has some early post-
operative complications like cervical fistula, pneumonia and sepsis [9].
The most common long-term complication of colon interposition is
redundancy of colon which is needed reoperation for reducing the
symptoms of patient and correcting the quality of life [10]. Another long-
term complication of colon interposition is stricter, which can be
anastomotic and non-anastomotic type. Anastomotic type is located at
the anastomosis site and it can be corrected by endoscopic dilation. Non-
anastomotic type is longer than the first and is retractable to endoscopic
dilation, therefore it is needs surgical intervention [11].

Despite the higher mortality rate in early post operation in comparison
with gastric pull-up and three anastomosis sites, because of slight
mesentery and long term excellent functional outcome this method is a
recommended technique for esophageal replacement in many centers
[6]. One rare late complication is tubular adenomatous polyp which is
reported in a colon interposition case [12]. Although malignancy is rare
in colonic portion with interposition, it must be considered in patients
with the history of colon interposition especially due to benign diseases
[13]. In summation early post-operative complication of colon
interposition are cervical fistula, pneumothorax, pneumonia, graft
necrosis, sepsis and death due to sepsis. Two other nonspecific
complication which are reported in literatures are adhesion band and
intussusception. These two last complications can occur after every
kinds of abdominal surgery [9]. In submission, a secured pedicled colon
is mandatory for reducing the sever complications, such as leak and
necrosis [14].

lleocolic Conduit

lleocolic conduit is an alternative method of colon interposition which
has anti reflux effect and therefore with less complications related to
gastroesophageal reflux [7, 15]. In patients with hypo pharyngeal
corrosive stricture the satisfactory results of reconstruction surgery are
based on appropriate hypo pharyngeal opening and a good esophageal
substitute [16]. lleocolic segment is recommended when the substitution
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should be reached to high cervical portion and the stomach is scarred and
is not suitable for esophageal replacement [17].

Colon Patch Esophagoplasty

We can use a vascularized colon patch for improving a limited segment
of esophageal stenosis such as limited segment caustic injury of
esophagus [18]. When we have a short segment esophageal stricture due
to corrosive esophagitis or other causes of esophageal strictures which is
refractory to repeated dilatations, it is advisable to perform colon patch
esophagoplasty for reduction the complications of repeated esophageal
dilations like mediastinitis, esophageal perforation, brain abscess
formation and repeated general anaesthesia [19].

Gastric Transposition or Gastric Pull-Up

Gastric transposition can produce a good way for gastrointestinal
continuity with a perfect weight gain and oral feeding, therefor it can be
a safe choice for esophageal replacement in children [20]. Gastric
transposition has a single anastomosis in the neck with rich blood
supplied stomach, with less complications due to anastomosis leakage
[21]. Gastric pull-up is so safe which some surgeons perform
laparoscopic and thoracoscopic gastric pull-up as esophageal
replacement operation in early infancy [22]. Gastric pull-up has very low
mortality rate and self-limited or easy manageable early and late
complications such as self-limited salivary fistula, anastomosis stricture
with good response to endoscopic dilation. Most of patients have good
results in follow up such as good oral feeding and weight gain with
satisfactory lifestyle [23]. In retrospective study duration of intubation,
a respiratory complication was less in children with the weight below 10
kg who underwent gastric pull-up [24]. Gastric pull-up because of
obviation the need of thoracoscopy, lack of redundancy, single cervical
anastomosis and use of natural esophageal bed seems to be a safe
procedure which is recommended in many studies [21]. This procedure
can be performed in early infancy [22].

Partial Gastric Pull-Up

Partial gastric pull-up is an alternative operation for esophageal
replacement in children and infants with long gap esophageal atresia, but
it is not recommended because of the high reported early complications
like leakage and late complications such as gastroesophageal reflux,
esophagitis and esophageal stricture [25].

Gastric Conduit or Gastric Tube Replacement

Gastric conduit replacement is another alternative technique for
esophageal replacement, in which a gastric tube is created in the
abdomen and it is pulled to via thoracic cavity to the neck and is
committed by cervical anastomosis. Gastric conduit dehiscence is the
most morbid complication of this procedure which needs to emergent
operation [26]. It seems that its serious complications such as
mediastinal leakage and stricture which are great challenge for surgeons,
in contrast with its advantages such as excellent blood supply, suitable
length and size, ruled out this method as the method of choice for
esophageal reconstruction in children [27].
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Antral Patch Esophagoplasty

Antral patch esophagoplasty is used for benign and limited esophageal
stricture due to gastroesophageal reflux. In this method an antral patch
based on left gastroepiploic vessels is inserted at the opened surface of
the distal esophageal stricture and then a fundoplication procedure is
done to improve the acid peptic reflux disease [28]. Some limited case
reports are about using this method in patient with corrosive esophagitis
due to lye ingestion [29]. This method and its indications are so rare that
we have no enough documents and cases to discuss about its
complications and benefits in children.

Pedicled Jejunum

Usefulness of pedicled jejunum was under optimal results because of
technical problems and high rate of necrosis and mortality for decades.
However, recent advantages in microvascular surgery and jejunal vessels
anastomosis to internal thoracic vessels has made this method to an
appropriate method with satisfactory results in expert hand [30]. Limited
studies reported better long-term results in jejunal interposition in
compared to colon interposition [31]. However, there is no RCT for
comparing different type of conduit, some investigators recommend this
method as the first choice [32].

Sternocleidomastoid Myocutaneous Esophagoplasty

Sternocleidomastoid myocutaneous esophagoplasty is a scarce method
which is reported by some surgeons for limited cervical esophageal
stricture repair [33]. This technique can be used in patients with limited
damage of cervical esophagus which needs noncircumferential patch
esophagoplasty [34]. This method has been used in adults yet and its
indications is so rare that we have no enough documents and cases to
discuss about its complications and benefits in children.

Free Microvascular Transverse of the Reverse lleocolon Flap
with lleocecal Valvuloplasty

Free microvascular transfer of the reverse ileocolon flap with ileocecal
valve valvuloplasty is used for reconstruction of a pharyngoesophageal
defect. We can use this method for esophagoplasty in high pharyngeal
and esophageal damage because of size discrepancy of the pharynx as
proximal end and esophagus as distal end of the defect. We can use the
caecum portion for pharyngeal anastomosis and ileal end for esophageal
anastomosis [35]. This method and its indications are so rare that we
have no enough documents and cases to discuss about its complications
and benefits in children.

Patch Esophagoplasty with Biological Scaffold

Patch esophagoplasty by using of degradable bio scaffolds of
extracellular matrix have shown good results in preclinical and clinical
outcomes to prevent stenosis after endoscopic mucosectomy, therefore
esophageal reconstruction surgery with ECM scaffold or extracellular
matrix scaffold for augmentation of esophageal diameter is a novel
surgical technique which is done in small experiences with good results.
It needs so much time and more operations for evaluating the outcome
and advantages and disadvantages of this method [36].
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Discussion

The two common causes for esophageal replacement surgery in children
are esophageal atresia and caustic injury of the esophagus [37, 38].
Complicated acid peptic reflux esophagitis and perforation at the time of
endoscopic dilatation are other causes of esophageal replacement
surgeries [39, 40]. As we know the best esophagus for patients is their
own native esophagus but in some patients the native esophagus should
be abandoned and esophageal replacement is needed for Gl tract
continuity [41]. In the cases of caustic injury of the esophagus the all
primary attempts should be done for esophageal saving by repeated
dilatation [42]. Preserving the native esophagus is so important which
different dilatation methods such as endoscopic dilatation, stenting,
chemotherapeutic agents and magnetic compression anastomosis are
used for repair of anastomosis stricture in children with esophageal
atresia [43].

Esophageal replacement in absent or damaged esophagus in children in
a formidable challenge for pediatric surgeons. It seems the method
selection depends on the geographic distribution and experience of
surgical teams not to the discernible data. The two most common
techniques are gastric pull-up and colon interposition. There is no
randomized clinical trial for evaluation of these two methods. It seems
that there is no significant differences between early complications such
as anastomosis leakage and graft necrosis between these two methods in
several studies and no differences is seen in late complications such as
gastroesophageal reflux, poor feeding, tortuosity of the graft, stenosis
and Barret’s esophagus between these two methods. Differences are seen
in small groups and large groups of studies; therefore, it seems it is
related to the surgeon’s experience than the kind of methods. Long term
follows up for evaluation of late complications such as stricture, Barret’s
esophagus and tortuosity of the graft is needed until adulthood [44, 45].

Colon interposition has is a current procedure with minimal serious long-
term complications such as colonic segment dilatation and redundancy,
acid peptic reflux, halitosis and anastomosis stricture which may need to
surgical intervention specially for reflux and colonic redundancy.
Gastric pull-up is easier in technique with single anastomosis in the neck
and it can be done in emergency and new-borns, but it has long term less
serious complications such as decreased pulmonary function test, bile
reflux, stasis and growth retardation. Gastric tube has serious early post
operation complication such as neck and mediastinal leakage necrosis of
graft and stenosis. Free jejunal graft interposition is a rare method of
esophageal replacement because of technical difficulties such as short
mesentery but it has good results in expert hands [46].

Gastric pull-up and colon interposition can be used in long gap
esophageal atresia, esophageal burn and complicated acid peptic reflux
esophagitis whit the most complication of stricture and leak [39]. It
seems gastric pull-up and colon interposition are the most common
esophageal replacement techniques which are used in long gap
esophageal atresia with good early and long-term results. Gastric tube
and jejunal interposition have not enough evidence for evaluating the
true outcomes and are needed more cases for evaluation and decision
making [47].
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Mediastinal Routh is used for immediate esophageal replacement after
esophagectomy and substernal pathway is used for delayed esophageal
replacement after esophagectomy. Dilatation of thoracic inlet by
resection of left half of manubrium and internal third of clavicle reduces
the risk of cervical anastomosis leakage [48]. Because the lack of long-
term comparative study about the advantages and disadvantages of
different types of esophageal replacement, and proper prospective
comparative studies are absent, it seems we cannot significantly
introduce the method of choice in patients and it mostly depends on the
surgeon’s skills and selections [49]. Further studies are needs for this
decision making [50]. Long term follow-up is recommended until
adulthood for evaluating the late outcome of these different procedures
[51]. Pulmonary complications, graft necrosis a leak are the most
important leading causes of post-operative mortality, therefor pre-
operative evaluation of respiratory system is mandatory without
considering the type of selected conduit [52].
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