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Abstract: Objective: Several surgical approaches are being used in the reconstruction of
long-gap esophageal atresia. We investigated which methods are being used in the Nordic
countries and the postoperative complications that occurred in the first year of life. Methods:
This study is a retrospective multicenter study, where medical records on children with
esophageal atresia Gross type C or D born in the period from 1 January 2000 to 1 May 2017
were reviewed. Results: Forty-four patients were included in this study, forty-three with
Gross type C and one with Gross type D. Thirty-six patients were included in the statistical
analysis. Delayed esophageal anastomosis was performed in half of the patients and an
esophageal replacement procedure in the other half. Postoperative complications were
common, but there was no difference in postoperative complications or weight-gain within
the first year of life. There were no differences in hospital stay or duration of parenteral
nutrition. Attempted primary esophageal anastomosis was significantly more common
in patients that underwent an esophageal replacement procedure compared to those who
underwent a delayed esophageal anastomosis. Conclusions: No significant relationship
between surgical approach and postoperative complications within the first year of life
could be demonstrated. Long-term functional studies are warranted.
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1. Introduction

Esophageal atresia encompasses a spectrum of five different types (A-E) according to
the Gross classification and occurs in between 1.27 and 4.55 per 10,000 births [1,2]. In more
than 85% of the cases, esophageal atresia is combined with a distal trachea-esophageal
fistula (TEF) in Gross type C and D, and where type D is very rare. Traditionally, long-gap
esophageal atresia is defined by the absence of intra-abdominal air on a plain X-ray typical
for Gross type A and B or a gap length between the upper and lower pouches corresponding
to the height of three vertebras or more irrespective of the type of atresia [3]. The inability
to achieve sufficient length on the two pouches to perform a primary anastomosis may
be another definition and, in a recent publication, this was shown to occur in 5% of the
cases with Gross type C atresia [4]. The condition is clinically challenging, and one must
choose between delayed esophageal anastomosis or esophageal replacement procedures.
The replacement procedure may include a gastric pull-up or an interposition procedure
with the jejunum, colon, or a gastric tube [5-7]. There is no high grade of evidence on
which of the methods is preferred [8] and the choice of procedure will often be based
upon the discretion by the surgeon or the institution. Most of the publications on long-gap
esophageal atresia are on Gross Type A without a distal tracheo-esophageal fistula, and
available results from cases with a fistula are more scarce and often difficult to differentiate
from the overall results on long-gap esophageal atresia. A systematic review from the
APSA Outcomes and Evidence-Based Practice Committee concluded that the 18 provided
recommendations were based on level 4-5 evidence [3].

The aim of the present study was to review the surgical procedures used in children
with a long-gap esophageal atresia in Gross type C or D in the Nordic countries (Norway,
Sweden, Finland, Denmark) over a 17-year period and to compare the characteristics
of postoperative complications in the first year of life associated with the two different
surgical approaches.

2. Materials and Methods
2.1. Study Population

Medical records on children with esophageal atresia (ICD-10 code DQ39) and born in
the period from 1 January 2000 to 1 May 2017 were retrieved from each patient registry at
each of the participating hospitals and reviewed to identify patients with Gross type C or
D atresia, where it was not possible to perform a primary esophageal anastomosis.

2.2. Study Design

The records were searched for gestational age (GA), mode of delivery, birthweight
and -length, and associated congenital anomalies. The exposure variable was the surgical
approach with delayed esophageal anastomosis with or without an active elongation
technique, gastric pull-up (GPU), formation of a gastric tube, or interposition procedure
(colonic, ileal, or jejunal interposition).

2.3. Outcomes

Outcome variables were postoperative complications with anastomotic stricture, anas-
tomotic leakage, gastroesophageal reflux (GER), and mortality. GER was defined as symp-
tomatic reflux and/or endoscopically verified inflammation. Anastomotic stricture was
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defined as a narrowing of the esophagus causing dysphagia and requiring dilatation. Fi-
nally, we registered the number of days admitted at the hospital, number of thoracotomies,
and days on parenteral nutrition within the first year of life together with children’s gain in
weight and length at one year of age.

2.4. Setting

Data were collected from 9 pediatric surgical departments in Norway, Sweden, Finland,
and Denmark. Each department had 1-3 persons responsible for the data collection, who
were also authorized to enter the collected data into the database. The data were entered
via an encrypted connection and stored securely by using the online system Research
Electronic Data Capture (RedCap) provided by the research infrastructure Odense Patient
data Exploration Network (OPEN).

2.5. Statistical Analysis

Data were summarized and are displayed as descriptive statistics. Results on cate-
gorical variables are presented as frequencies and percentages, while results on numeric
variables are presented as means and standard deviations (SDs). To test whether a result on
continuous variables was significant, we used Student'’s t-test, and for categorical, binary
outcome variables, we used Fisher’s exact test. Due the relatively small number of patients,
the four types of esophageal interposition techniques and gastric pull-up were pooled into
one group and compared to the group of patients where a delayed esophageal anastomosis
was performed. Missing values were excluded from the analyses of outcome variables. A
p-value <0.05 was considered statistically significant. Stata 17.0 was used for the analysis.

3. Results

We included forty-four patients with Gross type C (43 patients) and D (one patient).
Eleven patients were from Norway, fifteen from Sweden, five from Finland, and thirteen
from Denmark (Table 1).

Table 1. The number of patients registered in the different departments and born between 1st of
January 2000 and 1st of May 2017.

Department Country

Gross Type C Gross Type D

(n =43) n=1)
Oslo University Hospital, Rikshospitalet and Ulleval Norway 7 0
St. Olavs Hospital, Trondheim University Hospital Norway 4 0
Children’s Hospital, Uppsala Sweden 1 0
e Ques i Chldrrs Hopiul SHEa g : :
Karolinska University Hospital Solna, Stockholm Sweden 8 0
Children’s Hospital, Lund Sweden 2 0
Children’s Hospital, Helsinki University Finland 4 1
Copenhagen University Hospital Denmark 0 0
Odense University Hospital Denmark 13 0

Of the forty-four patients, eight were excluded from the statistical analysis, because
they died before the final reconstruction procedure. Four patients died of sepsis after
a thoracotomy with attempted primary anastomosis and with closure of the tracheal
fistula and four from other comorbidities. Four of these patients were from Denmark,
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three were from Norway, and one was from Finland (Table 2). Half of the 36 patients
included in this study underwent a delayed esophageal anastomosis and the other half
a replacement procedure. Information on the initial gap length was available in 61% of
the patients in both groups. The gap length was, on average, 2.7 cm in the group with
delayed esophageal anastomosis and 3.8 cm in the replacement group. This difference was
not statistically significant.

Table 2. Patient characteristics in the two treatment groups.

Total Delayed Esophageal Esophageal
Patient Characteristics N =36 Anastomosis Replacement Procedure p-Value
B N =18 N =18
Gestational age 332 + 4.0 323+52 342+ 19 0.153 *
(mean + SD) ’ ' ’ ' ’ ’ ’
Birth weight (g) 1933.8 + 785.7 1632.9 =+ 856.9 2234.7 4+ 587.1 0.019 *
(mean + SD)
Birth length (cm) 430 £57 399 £ 65 458 £ 3.0 0.003 *
(mean =+ SD)
Mode of delivery (%)
Caesarian section 40% 50% 29% 0.305 **
Vaginal 60% 50% 71%
Other congenital
anomalies, 11 (%)
Chromosomal o 0 .
abnormality 2 (5.6%) 0 2 (11.1%) 0.486
Congenital heart defect @ 12 (33.3%) 7 (38.9%) 5 (27.8%) 0.725 **
Other anomalies P 26 (72.2%) 10 (55.5%) 16 (88.9%) 0.06 **
Attempted primary 17 (47.2%) 4(22.2%) 13 (72.2%) 0.007 **
anastomosis, 1 (%)
Age at final
reconstruction (days) 200.4 +204.8 151.1 + 159.6 249.8 £ 236.1 0.151*
(mean 4+ SD)

a Requiring medical or surgical treatment. ® Other anomalies were mainly anal and duodenal atresia, kidney
anomalies, pulmonal anomalies, ventricular septum defects, atrial septum defects, and vertebral anomalies.
SD = standard deviation. * Student’s t-test. ** Fisher’s exact test.

We found no significant differences in gestational age, method of delivery, or associated
congenital anomalies between the two treatment groups. Birth weight and length were
significantly lower in those who underwent delayed esophageal anastomosis compared to
the esophageal replacement procedure with p-values of 0.019 and 0.003, respectively.

All patients were managed by open surgery. A closure of the distal fistula and the
placement of a gastrostomy tube was performed at the primary therapy except for a
few cases with an early primary replacement. An attempted primary anastomosis at
thoracotomy was significantly more often performed in patients who later underwent
an esophageal interposition procedure (p = 0.007). The mean age at reconstruction was
151 days for the delayed esophageal anastomosis group and 250 days in the interposition
group. This difference was not significant.

The most common esophageal interposition procedure was GPU (66.7%). The most
used approach in Norway was a delayed esophageal anastomosis while the most used
approach in Finland and Denmark was an interposition procedure. In Sweden, the use of
both methods was almost equal (Table 3). Only three patients (6.8%) received active elonga-
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tion technique treatment prior to the final reconstruction. One had a Kimura procedure

while the other two were managed with external traction sutures.

Table 3. Surgical methods used in the different countries.

. Total Norway Sweden Finland Denmark
Surgical Method (n = 36) (1 =8) (n=15) (n=2) (n=9)
Delayed primary anastomosis 18 7 8 1 2
n (%) (50%) (87.5%) (53.3%) (25%) (22.2%)
Esophageal replacement 18 1 7 3 7
procedure n (%) (50%) (12.5%) (46.7%) (75%) (77.8%)
. o 12 4 1 7
Gastric pull-up, (%) (66.7%) 0 (57.1%) (33.3%) (100%)
. o 4 3 1
Gastric tube, 1 (%) (22.2%) 0 (42.9%) (33.3%) 0
. . . 1 1
Colonic interposition, 1 (%) (5.6%) (100%) 0 0 0
Jejunal interposition, n (%) 1 0 0 1 0
K P A (5.6%) (33.3%)
Death before final reconstruction 8 3 0 1 4
1 (%) (18.2%) (27.3%) (20%) (30.8%)

The frequency of postoperative complications was relatively high in both treatment
groups (Table 4). The most common postoperative complication for the delayed esophageal
anastomosis group was anastomotic stricture in 83.3% of the patients, while the most
common complication for the esophageal replacement procedure was GER, which was
reported in 72.2% of the patients. There was no difference in postoperative mortality
between the two groups, with two deaths occurring after delayed esophageal anastomosis
(11.1%) and two deaths (11.1%) after the esophageal replacement procedure.

Table 4. Postoperative complications and 1-year follow up data after delayed primary anastomosis
and the esophageal replacement procedure.
Postoperative Delayed Primary Esophageal
L Total .
Complications and (1 = 36) Anastomosis Replacement Procedure p-Value
1-Year Follow-Up Data - (n=18) (n=18)
Anastomotic leakage 10 (27.8%) 6 (33.3%) 4 (22.2%) 0.711 **
Re-operation ? 2 (20%) 0 2 (100%) 0.133 **
Anastomotic stricture 25 (69.4%) 15 (83.3%) 10 (55.6%) 0.146 **
Number of dilatation
procedures P 9.6 8.8 11.1 £10.2 74 +6.0 0.318 *
(mean =+ SD)
Gastroesophageal reflux 20 (55.6%) 7 (38.9%) 13 (72.2%) 0.092 **
Nissen fundoplication ¢ 5 (25%) 2 (40%) 3 (60%) 1.000 **
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Postoperative Delayed Primary Esophageal
N Total .
Complications and (1 = 36) Anastomosis Replacement Procedure p-Value
1-Year Follow-Up Data - (n=18) (n=18)
Other complications d 16 (44.4%) 6 (33.3%) 10 (55.6%) 0.315 **
Total number of
thoracotomies 23+09 24+08 22+11 0.480 **
(mean + SD)
Days of hospital admission 184.9 + 104.7 183.8 + 98.9 186.1 + 1132 0.950 *
(mean 4 SD)
Duration of parenteral
nutrition (days) 479 + 55.8 56.3 + 68.4 411 + 439 0.459 *
(mean =+ SD)
Weight gained at 1-year
follow-up (g) 5789.8 £ 1350.9 6218.3 +1357.0 5295.4 +1209.6 0.071
(mean + SD)
Length gained at 1-year
follow-up (cm) 268 +7.6 304+75 242 1+ 6.8 0.095 *
(mean + SD)
Mortality, 1 (%) 4 (11.1%) 2 (11.1%) 2 (11.1%) 1.000 **

2 Reoperation because of anastomotic leakage. ° Dilatations because of anastomotic stricture. ¢ Nissen fundoplica-
tion because of GER. 4 Other complications were mainly pneumothorax, pneumonia, sepsis, and chylothorax. SD,
standard deviation. * Student’s t-test. ** Fisher’s exact test.

4. Discussion

This study showed that delayed esophageal anastomosis and esophageal interposition
procedures including gastric pull-up were used equally in the Nordic countries but with
some differences among the countries. In Norway, patients were most often managed by
delayed esophageal anastomosis, whereas interposition procedures were most common
in Denmark and Finland. In Sweden, the distribution between the two methods was
almost equal. In a previous study from the same observation period and from the same
hospitals including Gross type A and B with long-gap esophageal atresia, we found a
higher frequency of the interposition method in Finland compared to other countries [9].
In a recent study on long-gap esophageal Gross type C, two-thirds underwent a delayed
esophageal and one-third a replacement procedure [4].

The birth weight and length were significantly lower in patients receiving delayed
primary esophageal anastomosis, which may indicate that low birthweight might be a
proxy for choosing delayed primary anastomosis. The surgical approach and method for
reconstruction were primarily based upon the discretion by the surgeon and the institu-
tional preference and experience, which also explains the variety of treatments between the
institutions and countries. The patient records contained no specific explanation of the cho-
sen surgical procedure and there were no specific criteria or information on the gap-length
for the choice of surgical method. Although a delayed primary anastomosis is generally
recommended in long-gap esophageal atresia [10], the patients with a tracheoesophageal
fistula constitutes a special problem because the patients often undergo surgery in the
neonatal period with an attempt at primary reconstruction, where an approximation of the
two esophageal pouches is impossible for various reasons and therefore calls for alternative
reconstruction methods. An interesting finding in our study was that an attempt at pri-
mary esophageal anastomosis was significantly more often associated with a replacement
procedure. Damage to the native esophagus could be an explanation. Another interesting
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finding was that there were no significant differences in the duration of parenteral nutrition
or weight and length between the two groups at the 1-year follow-up. It was not possible
to collect detailed information on the indications for parenteral nutrition.

Postoperative complications were common in both treatment groups but seems to be
similar to other studies on long-gap esophageal atresia, although results vary considerably.
In our study, anastomotic leakage occurred in 27.8%, which is comparable to the 28.76%
found in a systematic review with delayed esophageal anastomosis for long-gap esophageal
atresia [11] and where half of the patients had a distal tracheo-esophageal fistula. In primary
esophageal anastomosis with no long-gap, a frequency of 19.4% has been reported [12]. For
the replacement procedure, the frequency is best documented for gastric tube replacement
with a frequency as low as 10% [13]. The risk of anastomotic leakage should in theory be
lower in the replacement group due to less tension on the anastomosis, but our results did
not reveal any obvious underlying condition as a risk factor for anastomotic stricture. The
rate of leakage incidents may be dependent upon the use of contrast studies and some
incidents may be subclinical. In the present study, only clinical leakages with saliva or milk
in the plural drain or a perianastomotic collection that needed drainage was included. A
leakage often heals spontaneously, but 2 out of the 10 patients with anastomotic leakage
underwent a surgical revision, and both patients were in the interposition group only.

The most frequent postoperative complication in our study was anastomotic stricture,
occurring in 69.4% of the patients, and this is comparable to the 57% reported in a review
including studies with delayed esophageal anastomosis [11] but higher than the 23.2%
reported for esophageal repair in general [14]. Differences in the definition of stricture are a
major problem in the reporting of anastomotic stricture. In our study, the definition was a
narrowing requiring one or more dilatation. The presence of GER is a known risk factor
for the development of anastomotic stricture, and this was found in 55.6% of cases in our
study with a tendency for a higher frequency in the group with a replacement procedure.

In a recent systematic review comparing gastric transposition or esophageal lengthen-
ing with delayed esophageal anastomosis in the repair of a long-gap esophageal atresia,
a tendency for a lower complication rate with the delayed esophageal anastomosis was
found [15].

All the patients in the present study underwent open surgery. With the introduction
of the thoracoscopic repair of esophageal atresia, a different approach to obtain delayed
primary esophageal anastomosis may be developed where the sutured elongation may
advance a delayed primary esophageal anastomosis [16]. A future perspective in the recon-
struction of long-gap esophageal atresia in patients with a tracheoesophageal fistula will
depend on whether the primary surgical approach is open or thoracoscopic. With the open
approach, the fistula should be closed before waiting for the natural growth/elongation of
the pouches. If one goes for an attempt of primary reconstruction, a gastric pull-up seems to
be the most appropriate alternative. With the thoracoscopic approach, the fistula should be
closed with or without suture traction. Under all circumstances, the child should undergo
sham-feeding as this may promote growth of the upper pouch and the maturation of the
swallowing reflex [17]. After sufficient growth of the pouches and narrowing of the gap, an
alternative to the conventional sutured anastomosis may be a magnetic anastomosis [18].
In cases where salvage of the native esophagus is not possible, a gastric conduit may be the
recommended approach due to its simplicity and long-term durability [19]. International
collaborative studies are necessary to gain more evidence for this treatment algorithm.

Limitations

The present study has a retrospective design and a long study period of 17 years
where treatment may have changed over time. We may also have failed to identify a few
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potential patients due to code errors in the patient registries. Surgeon experience and
clinical assessment in the chosen surgical procedure were not registered. The amount of
data for each event were insufficient for a reliable analysis of normality. In those patients
who underwent an elongation procedure, the information on the number of elongation
procedures or the duration of elongation in each patient was not obtained from the records.
Another limitation was the pooling of the different replacement procedures into one group.

5. Conclusions

Delayed esophageal anastomosis and esophageal replacement procedures were being
used equally in the Nordic countries. The most common esophageal replacement procedure
used was the gastric pull-up. An attempt at primary esophageal anastomosis was signifi-
cantly more often associated with a replacement procedure. No significant difference in
postoperative complications between the two groups within the first year of life was found.

Author Contributions: Conceptualization, A.C.W.O., AK,RE.,, AM, JES, AM.T,M.A, LJ,HL,
FD., TS, JM.T, PS,, E.A. and N.Q.; Methodology, A.C.W.O., AK, RE, AM, JES., AM.T, MA,,
LJ,HL,ED,TS., JMT,PS, E.A. and N.Q.; Validation, A.CW.O., AK,, RE., AM, J.ES, AM.T,,
M.A., L], HL., ED, TS, JM.T,, PS., E.A. and N.Q.; Formal Analysis, A.C.W.O. and N.Q.; Data
Curation, A.CW.O.,, AK,RE, AM, JES, AMT, M.A., L], HL,ED., TS, JM.T., PS., E.A. and
N.Q.; Writing—Original Draft Preparation, A.C.W.O.; Writing—Review and Editing, A.CW.O., AK,,
RE,AM,]JES, AMT,MA,LJ,HL, ED, TS, ]JM.T,PS,, E.A. and N.Q.; Project Administration,
A.CW.0O.; Funding Acquisition, A.C.W.O. All authors have read and agreed to the published version
of the manuscript.

Funding: This study was supported by the Research Foundation of Odense University Hospital; the
OUH Internationalization Fund—for support of highly specialized services; and Surgical Department
A, Odense University Hospital.

Institutional Review Board Statement: This study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee)
in Denmark (Styrelsen for Patientsikkerhed 3-3013-2619/1, approved on 18 October 2018), Norway
(Regionale Komiteer for Medicinsk og Helsefaglig Forskning (2014/1224, approved on 19 December
2016), and Sweden (Region Skéne, 2017/191 (approved on 27 April 2017) and Region Stockholm
2017/97-31/2 (approved on 15 February 2017)).

Informed Consent Statement: Patient information was waived in all countries due to a retrospective
review of patient records only.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed at the corresponding author.

Conflicts of Interest: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

1. Pedersen, R.N.; Calzolari, E.; Husby, S.; Garne, E. Oesophageal atresia: Prevalence, prenatal diagnosis and associated anomalies
in 23 European regions. Arch. Dis. Child. 2012, 97, 227-232. [CrossRef] [PubMed]

2. Nassar, N.; Leoncini, E.; Amar, E.; Arteaga-Vazquez, ].; Bakker, M.K.; Bower, C.; Canfield, M.A ; Castilla, E.E.; Cocchi, G.; Correa,
A.; et al. Prevalence of esophageal atresia among 18 international birth defects surveillance programs. Birth. Defects Res. A Clin.
Mol. Teratol. 2012, 94, 893-899. [CrossRef] [PubMed]

3.  Baird, R.; Lal, D.R;; Ricca, R.L.; Diefenbach, K.A.; Downard, C.D.; Shelton, J.; Semme, S.; Grabowski, J.; Oyetunji, T.A.; Williams,
R.F; et al. Management of long gap esophageal atresia. A systematic review and evidence-based guidelines from the APSA
Outcomes and Evidence Based Practice Committee. J. Pediatr. Surg. 2019, 54, 675-687. [CrossRef] [PubMed]

4. Philips, L.; Jaffray, B. What proportion of children with complex oesophageal atresia require oesophageal lengthening procedures.
J. Pediatr. Surg. 2024, 59, 187-191. [CrossRef] [PubMed]


https://doi.org/10.1136/archdischild-2011-300597
https://www.ncbi.nlm.nih.gov/pubmed/22247246
https://doi.org/10.1002/bdra.23067
https://www.ncbi.nlm.nih.gov/pubmed/22945024
https://doi.org/10.1016/j.jpedsurg.2018.12.019
https://www.ncbi.nlm.nih.gov/pubmed/30853248
https://doi.org/10.1016/j.jpedsurg.2023.10.014
https://www.ncbi.nlm.nih.gov/pubmed/37968153

Children 2025, 12, 363 90f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gallo, G.; Zwaveling, S.; van der Zee, D.C.; Bax, K.N.; de Langen, Z.]J.; Hulscher, ].B. A two center comparative study on gastric
pull-up and jejunal interposition for long gap esophageal afresia. J. Pediatr. Surg. 2015, 5, 535-539. [CrossRef] [PubMed]
Hamza, A.F. Colonic replacement in cases of esophageal atresia. Semin. Pediatr. Surg. 2009, 18, 40—43. [CrossRef] [PubMed]
Borgnon, J.; Tounian, P.; Auber, F.; Lerroquet, M.; Clemen, EM.; Giradet, ].P.; Audry, A. Esophageal replacement in children by an
isoperistaltic gastric tube. A 12-year experience. Pediatr. Surg. Int. 2004, 20, 829-833. [CrossRef] [PubMed]

Gallo, G.; Zwaveling, S.; Groen, H.; van der Zee, D.C.; Hulscher, ].B. Long-gap esophageal atresia. A meta-analysis of jejunal
interposition, colon interposition, and gastric pull-up. Eur. J. Pediatr. Surg. 2012, 22, 420-425. [PubMed]

Stadil, T.; Koivusalo, A.; Pakarinen, M.; Mikkelsen, A.; Emblem, R.; Svensson, J.F,; Ehrén, H.; Jonsson, L.; Backstrand, J.; Lilja,
H.h.E; et al. Surgical repair of long-gap esophageal atresia: A retrospective study comparing the management of long-gap
esophageal atresia in the Nordic countries. J. Pediatr. Surg. 2019, 54, 423-428. [CrossRef] [PubMed]

Friedmacher, F. Delayed primary anastomosis for repair of long-gap esophageal atresia. Technique revisited. Pediatr. Surg. Int.
2022, 39, 40. [CrossRef] [PubMed]

Friedmacher, F,; Puri, P. Delayed primary anastomosis for management of long-gap esophageal atresi. A meta-analysis of
complications and long-term outcome. Pediatr. Surg. Int. 2012, 2, 899-906. [CrossRef] [PubMed]

Campos, J.; Tanny, S.P.T,; Kuyruk, S.; Sekaran, P.; Hawley, A.; Broohs, J.O.; Bekhit, E.; Hutson, ].M.; Crameri, ].J.; McLeod, E.; et al.
The burdon of esophageal dilatations following repair of esophageal atresia. . Pediatr. Surg. 2020, 55, 2329-2334. [CrossRef]
[PubMed]

Foster, ].D.; Hall, N.J.; Keys, S.C.; Burge, D.M. Esophageal replacement by gastric transposition. A single surgeon’s experioence
from a tertiary pediatric surgical center. J. Pediatr. Surg. 2018, 53, 2331-2335. [CrossRef] [PubMed]

Aumar, M.; Sfeir, R.; Pierache, A.; Turck, D.; Gottrand, F. Predictors of anastomotic strictures following oesophageal atresia repair.
Arch. Dis. Child. Fetal. Neonatal. Ed. 2022, 107, 545-550. [CrossRef] [PubMed]

Nasher, O.; Hall, N.J.; Mehta, R.; El-Gohary, Y.; Knight, M. Long-gap esophageal atresia. Gastric transposition or esophageal
lengthening with delayed primary anastomosis? A systematic review. Pediatr. Surg. Int. 2024, 40, 112. [CrossRef] [PubMed]
Reddy, S.; Jester, I.; Soccorso, G.; Pachi, M.; Gavens, E.; Patel, H.; Arul, G.S. Thoracoscopic external traction suture elongation for
the management of long-gap oesophageal atresia. A two-centre experience. Pediatr. Surg. Int. 2024, 40, 13. [CrossRef] [PubMed]
Tollne, A.M.; Ost, E.; Nilsson, T.; Ahlstrom, M.; Svensson, EJ. Parents caring and sham-feeding their child born with esophageal
atresia t home waiting for reconstructive surgery. Pediatr. Surg. Int. 2024, 40, 257. [CrossRef] [PubMed]

Hall, A.; Emil, S.; Elhafid, M.; Guadagno, E.; Kattini, C.; Keizer, R.; Klapman, S.; Laberge, ].M.; Livingston, M.; Puligandia, P;
et al. The Canadian experience with magnetic esophageal anastomosis. A report from the Canadian Consortium for Research in
Pediatric Surgery Study (CanCORPS). J. Pediatr. Surg. 2025, 162150.

Pinikis, A.B.; Sescleifer, A.M.; Kunisaki, S.M. Management of long-gap esophageal atresia. Transl. Pediatr. 2024, 13, 329-342.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.jpedsurg.2014.05.026
https://www.ncbi.nlm.nih.gov/pubmed/25840058
https://doi.org/10.1053/j.sempedsurg.2008.10.008
https://www.ncbi.nlm.nih.gov/pubmed/19103421
https://doi.org/10.1007/s00383-004-1190-y
https://www.ncbi.nlm.nih.gov/pubmed/15243776
https://www.ncbi.nlm.nih.gov/pubmed/23212741
https://doi.org/10.1016/j.jpedsurg.2018.07.023
https://www.ncbi.nlm.nih.gov/pubmed/30220451
https://doi.org/10.1007/s00383-022-05317-6
https://www.ncbi.nlm.nih.gov/pubmed/36482208
https://doi.org/10.1007/s00383-012-3142-2
https://www.ncbi.nlm.nih.gov/pubmed/22875461
https://doi.org/10.1016/j.jpedsurg.2020.02.018
https://www.ncbi.nlm.nih.gov/pubmed/32143903
https://doi.org/10.1016/j.jpedsurg.2018.05.021
https://www.ncbi.nlm.nih.gov/pubmed/29941356
https://doi.org/10.1136/archdischild-2021-322577
https://www.ncbi.nlm.nih.gov/pubmed/35217569
https://doi.org/10.1007/s00383-024-05695-z
https://www.ncbi.nlm.nih.gov/pubmed/38656340
https://doi.org/10.1007/s00383-024-05707-y
https://www.ncbi.nlm.nih.gov/pubmed/38767779
https://doi.org/10.1007/s00383-024-05839-1
https://www.ncbi.nlm.nih.gov/pubmed/39342528
https://doi.org/10.21037/tp-23-453
https://www.ncbi.nlm.nih.gov/pubmed/38455743

	Introduction 
	Materials and Methods 
	Study Population 
	Study Design 
	Outcomes 
	Setting 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

