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Abstract: Post-operative complications (PCs) remain a common morbidity of esophageal atresia (EA) repairs. Ac-
curate diagnosis and appropriate treatments for these PCs remain a great challenge for pediatric surgeons. All
EA patients admitted to our institution from 2010 to 2016 were retrospectively reviewed. Demographics, types
of PCs, PC diagnosis, treatments, and follow-ups were recorded. Totally 157 of 172 patients with EA underwent
primary repairs. PCs occurred in 65 patients (41.4%). Based on univariate analysis, the Gross classification sig-
nificantly influenced the incidence of PCs (P < 0.01). The most frequent PCs were anastomotic strictures (23.7%),
anastomotic leakages (11.1%), gastroesophageal reflux (5.9%), and recurrent tracheoesophageal fistulas (5.2%).
Anastomotic strictures and leakages were confirmed by esophagography. Gastroesophageal reflux and recurrent
tracheoesophageal fistulas were demonstrated with radionuclide scintigraphy and esophagoscopy, respectively.
All of the patients with anastomotic strictures underwent esophageal dilatation. Conservative treatments were
successfully performed in all of the patients with anastomotic leakages. Anti-reflux medications were prescribed
to all of the patients with gastroesophageal reflux. All of the patients with recurrent tracheoesophageal fistulas un-
derwent re-operations. In conclusion, Anastomotic strictures and leakages, gastroesophageal reflux, and recurrent
tracheoesophageal fistulas are the most common PCs in patients undergoing EA repairs. Esophagography is the
best option for diagnosing anastomotic strictures and leakages. Diagnosis of gastroesophageal reflux and recurrent
tracheoesophageal fistulas requires radionuclide scintigraphy and esophagoscopy. Recurrent tracheoesophageal
fistula is an indication for re-operation. Surgical outcomes are favorable in EA patients with PCs.
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Introduction

Esophageal atresia (EA) with or without a tra-
cheoesophageal fistula (TEF) is the most fre-
quent congenital malformation of the esopha-
gus, with a prevalence ranging from 1 to 1.8
per 4500 live births [1, 2]. An increased num-
ber of neonates with EA have undergone suc-
cessful surgical repairs during the past 3 de-
cades. The prognosis of EA has improved fr-
om remarkable advances in both neonatal
management and surgical care, and the surviv-
al rate is currently > 90% [3]. However, post-
operative complications (PCs) remain a com-
mon morbidity in EA patients after esophageal
repair [3, 4]. Post-operative morbidity mainly
depends on the incidence of anastomotic le-
akages (ALs) and strictures (ASs), recurrent tra-

cheoesophageal fistulas (RTEFs), and gastro-
esophageal reflux (GER). Accurate diagnosis
and appropriate treatments for these PCs
remain a great challenge for pediatric sur-
geons.

In the current study, we retrospectively review-
ed our experience on the diagnosis and man-
agement of the most frequent PCs in EA pa-
tients, as well as the outcomes and potential
causative factors associated with PCs in our
institution from 2010 to 2016.

Materials and methods
Patient population

Approval was obtained from our Hospital In-
stitutional Review Board prior to the initiation of
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Table 1. Clinical features of esophageal atre-
sia patients who underwent primary esopha-
geal repair

No. %
Sex Male 89 57%
Female 68 43%
Gestational age 0-36 weeks 33 21%
37-40 weeks 99 63%
> 40 weeks 25 16%
Birth weight 1500-2499 g 41 26%
2500-4000 g 105 67%
>4000¢g 11 7%
Classification Gross A 9 5.7%
Gross C 139 88.5%
Gross D 2 1.3%
Gross E 7 4.5%

this study. A single institution retrospective
review was performed on 172 EA neonates
with or without a TEF between January 2010
and December 2016. The medical record, in-
cluding demographics, Gross classification of
EA, operative details, type of PCs, PC diagnos-
is and therapy, and prognosis, of each patient
was reviewed. Follow-up information was col-
lected from outpatient and inpatient records
with telephone communications or question-
naires.

Statistical analysis

Data analysis was performed using SPSS
version 20.0 statistical software (SPSS, Inc.,
Chicago, IL, USA). The parametric data are
reported as percentages. The non-parametric
continuous data are expressed as the mean
+ SD. The differences between the non-para-
metric unpaired continuous data were analyz-
ed using a chi-square or Fischer’s exact test.
A p-value < 0.05 was considered statistically
significant.

Results
Patient demographics

One hundred seventy-two EA patients with or
without a TEF were identified from January
2010 to December 2016. Primary surgery was
performed on 157 EA patients (Table 1). The
male-to-female ratio was 1.3:1. The gestatio-
nal age ranged from 34 to 43 weeks (mean,
38 *+ 2 weeks). The birth weights ranged from
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1640-4260 g (mean, 2852 + 515 g). The types
of EA were classified according to the Gross
classification [1], as follows: A (n = 9 [5.7%]); C
(n =139 [88.5%]); D (n = 2 [1.3%]); and E (n =
7 [4.5%]). EA-associated anomalies were diag-
nosed in 81 neonates (51.6%) and included
congenital heart diseases, anorectal malfor-
mations, urogenital anomalies, and anomalies
of limbs or vertebrae (Table 2); 70 neonates
(86.4%) had 1 or 2 associated defects and 11
(13.6%) had > 3 associated malformations.

Primary esophageal surgical procedure in EA
patients

157 of 172 neonates with EA underwent sur-
gery by the same pediatric surgeon at our in-
stitution. The surgical procedures and appro-
aches depended on the types of EA (Table 3).
Patients with type A EAs underwent staged
surgery, while a one-stage esophageal anasto-
mosis with or without TEF ligation was per-
formed for all of the other Gross types. The
surgical methods were as follows: thoracoto-
mies, n = 88 (56.0%); cervical, n = 6 (3.8%);
thoracoscopies, n = 59 (37.6%); and combina-
tion open thoracotomies and cervical, n = 2
(1.3%). Two neonates (1.3%) required conver-
sions from thoracoscopy-to-thoracotomy due
to severe bleeding. Thirteen neonates with
EAs died after the primary surgical procedure;
the early post-operative survival rate in EA
patients was 91.7%. The causes of death we-
re respiratory distress, heart failure, severe
sepsis, and treatment abandonment in 3, 2,
1, and 7 patients, respectively.

PCs and risk factors

PCs were observed in 65 operative cases
(41.4%; Table 4). The most common PC was
ASs (21.7%), followed by ALs (10.2%), GER
(5.1%), and RTEFs (4.5%). Among the neona-
tes with PCs, 56 had only 1 PC, whereas 9
patients had 2 PCs. Univariate and multivariate
analyses with a logistic regression model we-
re applied to investigate risk factors for PC
occurrence and the results are summarized
and shown in Table 5. Based on univariate
analysis, demographic variables, such as gen-
der, birth weight, gestational age, operation
methods, operation staging, and associated
anomalies had no significant association with
the incidence of PCs (P > 0.05); however, the
Gross classification significantly influenced the
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Table 2. Malformations associated with esopha-
geal atresia

No. (%)
Congenital heart disease 63 (77.8%)
Patent ductus arteriosus 47
Atrial septal defect 25
Ventricular septal defect 15
Anomalous pulmonary venous connection 1
Cor triatriatum 1
Right aortic arch 1
Dextrocardia 1
Coarctation of the aorta 1
Anorectal malformation 12 (14.
Rectoperinaeal fistula 5
Recto-urethral bulbar fistula 2
Rectovestibular fistula 5
Urogenital anomaly 8 (9.9%)
Hypospadias 4
Cryptorchidism 1
Hydronephrosis 1
Horseshoe kidney 1
Renal ectopia 1
Anomaly of limbs or vertebrae 10 (12.3%)
Polydactyly 7
Anomaly of rib cage 1
Anomaly of thoracic vertebra 3
Gastrointestinal malformation 3(3.7%)
Annular pancreas 1
Esophageal duplication cyst 1
Hiatal hernia 1
Others 4 (4.9%)
Laryngeal cleft 1
Ear neoplasm 2
Cleft palate 1

incidence of PCs in EA patients (P < 0.01).
Nearly 50% of EA patients with Gross A, C,
and D EAs had PCs, whereas a lower inciden-
ce (14.3%) of PCs occurred among patients
with Gross E EAs; however, not all factors we-
re risk factors for PC occurrence in multivariate
analysis (P > 0.05).

AS and AL

ASs and ALs were diagnosed in 34 and 16
operative cases with EAs, respectively. Contr-
ast esophagography was used to determine
whether or not AS or AL existed. All patients
with ASs and ALs were confirmed by esopha-
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gography with barium or omnipaque (Figures
1 and 2). Regular endoscopic esophageal
bougie or balloon dilatation was performed
in all AS patients once every 1-3 months
(Figure 1C, 1D). The number of times eso-
phageal dilatation was required in AS pati-
ents ranged from 1 to 10 (mean, 2.8 + 2.2).
The duration of dilatation treatments rang-
ed from 1 to 24 months (mean, 6.5 + 5.4
months). After endoscopic dilation, symptoms
were relieved in all AS patients. Furthermore,
all ALs were resolved with conservative tr-
eatment, including total parenteral nutritio-
nal support, trans-anastomotic feeding by
nasogastric tube, use of broad-spectrum an-
tibiotics, and chest tube drainage. The leng-
th of spontaneous healing of leaks ranged
from 7 to 51 days (mean, 31.1 + 16.3 days).
The average length of chest tube drainage
and post-operative hospital stay were 12.3 +
6.7 days (range, 5-26 days) and 31.1 + 16.3
days (range, 11-78 days).

Post-operative GER

Eight patients had post-operative GER, whi-
ch were diagnosed with contrast esophagog-
raphy and 24-hour esophageal pH monitor-
ing or radionuclide scintigraphy. The severity
of GER in EA patients was assessed with
the Boix-Ochoa score according to the crite-
ria developed by the Group of Digestive
Diseases Branch of Pediatrics of the Chine-
se Medical Association [5]. Three GER pa-
tients (37.5%) had mild reflux (mean Boix-
Ochoa score, 15.1 + 3.7), and moderate re-
flux existed in 5 GER patients (62.5%; mean
Boix-Ochoa score, 27.3 + 4.1). All of the
patients with GER received regular anti-reflux
medications, including antacid and prokinetic
agents during the post-operative period. The
duration of anti-reflux medications among GER
patients was variable, as follows: 3-6 months
(5 cases [62.5%]); 6-12 months (2 cases
[25%]); or > 12 months (1 case [12.5%]). No
patient required a fundoplication procedure.

RTEF

Seven EA patients with RTEFs were identified.
Diagnosing RTEFs relied on contrast esopha-
gography and esophagoscopy (Figure 3). Only
three RTEF cases (42.9%) were delineated wi-
th esophagography; however, the seven RTEF
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Table 3. Initial operation for esophageal atresia

Operation type (n, %)

Operation staging (n, %)

Gross Combination with

e Open Cervical Thoracoscopic . . ) Staged

classification thoracotomy and ] Conversion  Primary repair ]
thoracotomy  approach ) repair repair
cervical approach

Gross A 9 (100%) 0 0 0 0 0 9 (100%)
Gross C 78 (56.1%) 0 0 59 (42.5%) 2 (1.4%) 138 (99.3%) 1 (0.7%)
Gross D 0 0 2 (100%) 0 0 2 (100%) 0
Gross E 1 (14%) 6 (86%) 0 0 0 7 (100%) 0
Total 88 (56.0%) 6 (3.8%) 2 (1.3%) 59 (37.6%) 2 (1.3%) 147 (93.6%) 10 (6.4%)

Table 4. Postoperative complications of
esophageal atresia

Complications No. Incidence (%)
Anastomotic strictures (ASs) 34 21.7
Anastomotic leakages (ALs) 16 10.2
Gastroesophageal reflux (GER) 8 5.1
Recurrent TEFs (RTEFs) 7 4.5
Esophageal diverticulum 4 2.5
Tracheomalacia 3 1.9
Sepsis 2 1.3

TEF: tracheoesophageal fistula.

cases were all confirmed by esophagoscopy.
All RTEF cases underwent re-operation 3-6
months after primary surgery for TEF resec-
tion and esophageal anastomosis. The surgi-
cal procedure has been described previously
[6]. Re-operation was successfully performed
in all RTEF cases. The operative time ranged
from 1.75 to 3 hours, with an average of 2.2 +
0.6 hours. Mechanical ventilation was main-
tained for 1-9 days, with an average of 3.5 +
3.8 days. A chest drainage tube was used for
drainage after re-operation for 2-11 days, with
an average of 7.5 + 4.4 days. The average
length of post-re-operative hospital stay ranged
from 10 to 26 days, with an average of 17.25 +
7.5 days.

Follow-up

All of the EA cases with PCs were followed un-
til December 2016. Follow-up ranged from 6
to 84 months, with an average of 34.2 + 27.3
months. Barium swallow was performed in all
cases during the follow-up period. For AS and
AL cases, no specific therapies were required.
Among the patients with RTEFs who underwent
esophageal re-operations, 1 AS and 2 ALs we-
re identified. The patient with an AS recover-
ed after esophageal dilatation assisted with a
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pediatric gastroscope. The patients with ALs
were cured with multiple conservative treat-
ments described as above. In addition, 24-h
esophageal pH monitoring or radionuclide sc-
intigraphy was also applied in GER cases dur-
ing the follow-up period. Medication manage-
ment of GER was successful in relieving symp-
toms in all patients and further surgical inter-
vention was not required.

Discussion

EA and TEFs are congenital malformations due
to a defect in the development of the foregut
into the esophagus and trachea at approxi-
mately the 5" week of gestation [7]. Recently,
> 90% of EA patients have been cured with
advanced surgical techniques; however, PCs
still significantly impact the prognosis of pa-
tients with EA and TEFs [7]. Recent studies
have reported that PC rates range from 20%
to 60% and anastomotic complications, inclu-
ding ASs, ALs, RTEFs, and GER, are the most
frequent PCs, and factors that determine the
post-operative survival of EA patients [8, 9I.
In the current study, the incidence of PCs was
approximately 50% and most common PCs
were ASs, ALs, post-operative GER, and RTEFs.
The results were similar to other reports.

Multiple identified risk factors contribute to
the incidence of PCs and the prognosis and
survival of EA patients [10-13]. The incidence
of PCs differs based on the EA type. Greater
than 50% of newborns with EA have associat-
ed congenital anomalies, which is also a major
factor that influences PC occurrence; howe-
ver, other potential risk factors, including birth
weight, gestational age, operation type, and
operation staging, are controversial. The pres-
ent study showed that these factors may not
be related to the occurrence of PCs, although
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Table 5. Univariate and multivariate analysis for postoperative complications

Univariate - ’
. PC ; Multivariate analysis
Variable incidence analysis -
P value Odds ratio (95% ClI) P
Sex 0.709 1.027 (0.346, 3.046)  0.962
Male 36 (40.4%)
Female 29 (42.6%)
Birth weight (BW) 0.244 1.041 (0.404,2.678) 0.934
Normal BW (2500-4000 g) 42 (40.0%)
Low BW (< 2500 g) 18 (43.9%)
High BW (> 4000 g) 5 (45.5%)
Gestational age (GA) 0.290 0.983(0.519, 1.862)  0.957
Preterm (< 37 weeks) 14 (42.4%)
Full term (37-40 weeks) 42 (42.4%)
Post term (> 40 weeks) 9 (36.0%)
Classification 0.000* 1.138 (0.651, 1.989)  0.649
Gross A 3(33.3%)
Gross C 60 (43.2%)
Gross D 1 (50.0%)
Gross E 1 (14.3%)
Associated malformation 0.330 0.519 (0.093, 2.884) 0.453
Yes 41 (50.6%)
No 24 (31.6%)
Operation type 0.118 1.695 (0.707, 4.061) 0.237
Open thoracotomy 43 (48.9%)
Cervical approach 2 (33.3%)
Combination with open thoracotomy and cervical approach 1 (50.0%)
Thoracoscopic repair 17 (28.8%)
Conversion 1 (50.0%)
Operation staging 0.427 0.465 (0.088, 2.463) 0.368
Primary repair 60 (40.8%)
Staged repair 5 (50.0%)

*Statistically significant. PC: postoperative complication.

a significant different incidence was detected
among different Gross types of EA based on
univariate analysis. Therefore, additional stud-
ies with a high level of evidence are needed
to confirm risk factors contributing to PCs.

The early and accurate diagnosis of the main
PCs, including ASs, ALs, RTEFs, and GER, con-
tinues to be difficult, which results in delayed
or incorrect therapies and poor prognoses. Be-
cause there are no specific symptoms for PCs,
the diagnosis is mainly dependent on multiple
imaging examinations. Contrast esophagogra-
phy is the gold standard for diagnosing ASs
and ALs; however, esophagography is not suf-
ficiently sensitive for the diagnosis of GER and
RTEFs [6-14]. Esophagoscopy or bronchoscopy
is recommended to confirm the diagnosis of
a RTEF [15]. In addition, determination of the
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severity of GER is dependent on 24-h esopha-
geal pH monitoring or radionuclide scintigraphy
[16]. All of the patients with ASs, ALs, and GER
in the present study were independently con-
firmed by contrast esophagography. Only 42.9%
of patients with RTEFs were independently con-
firmed by esophagography, whereas all of the
RTEF patients were identified by esophagos-
copy. The severity of GER depended on the
data obtained from 24-h esophageal pH moni-
toring or radionuclide scintigraphy. Thus, con-
trast esophagography is able to determine
the diagnosis of AS and AL. An esophagogram,
which is combined with esophagoscopy, is rec-
ommended for RTEF confirmation. It is neces-
sary to apply 24-h esophageal pH monitoring
or radionuclide scintigraphy to determine the
severity of GER.
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Figure 1. Diagnosis of anastomotic stricture. A. Esophagogram showing an anastomotic stricture (blue arrowhead).
B. Esophagogram showing relief of an anastomotic stricture after endoscopic esophageal dilatation (blue arrow-
head). C. Esophagoscopy revealing an anastomotic stricture (blue arrowhead). D. Esophagoscopy showing relief of
an anastomotic stricture after endoscopic esophageal dilatation (blue arrowhead).

Figure 2. Diagnosis of anastomotic leakage. A. Esophagogram showing an
anastomotic leakage (blue arrowhead). B. Esophagogram showing sponta-
neous healing of leakage.

According to the types of main
PCs, various approaches are
applied for treatment. For mo-
st patients with ASs and ALs,
endoscopic dilatation and mul-
tiple conservative treatments
are the first options, respec-
tively [5-17]; however, esopha-
geal re-operation is recom-
mended for post-operative RT-
EF [14, 15]. Patients with se-
vere ASs and ALs, who fail
treatment with endoscopic dil-
atation and conservative treat-
ments, are also indications for
re-operation [6]. Furthermore,
post-operative GER is treated
with anti-reflux medication or
re-operation according to the
severity of GER [16]. The re-
sults of the current study were
not different from the results
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Figure 3. Diagnosis of a recurrent tracheoesophageal fistula. A, B. Esophagogram showing a recurrent tracheo-
esophageal fistula (blue arrowhead). C. Esophagoscopy revealing a recurrent tracheoesophageal fistula (blue ar-
rowhead).

reported in the literature. All of the patients
with ASs underwent esophageal bougie or
balloon dilatation and the patients with ALs
received multiple conservative treatments, in-
cluding total parenteral nutritional support,
trans-anastomotic feeding by nasogastric tube,
use of broad-spectrum antibiotics, and chest
tube drainage. Post-operative reflux was also
controlled with anti-reflux medications in all of
the patients with GER, who experienced relief
of symptoms and no further re-operations were
needed. Esophageal re-operations were per-
formed in all of the patients with RTEFs and no
additional severe complications occurred after
re-operations Therefore, we recommend non-
surgical therapy for AS and AL, as well as
GER. RTEF is a significant indication for re-
operation.

In conclusion, PCs are not rare in surgical EA
patients; however, the risk factors for PCs ha-
ve not been elucidated. Contrast esophago-
gram is the basic examination to diagnose
major PCs. Confirmation of RTEFs and GER
relies on esophagoscopy and 24-h pH moni-
toring combined with radionuclide scintigraphy,
respectively. Re-operation is the fist-line treat-
ment for RTEFs, but not for ASs, ALs, or GER.
Patients with PCs have a low mortality rate, but
need adequate post-operative follow-up.

Acknowledgements

This work was supported by the National
Natural Science Foundation of China (No.814-

260

01237, No0.81201522), the Science Founda-
tion of Shanghai (No.14ZR1403900, No.16Z-
R1403800), the Fund of the Shanghai Key La-
boratory of Birth Defects (No0.14DZKF1006),
and National Key Clinical Specialty Construc-
tion Programs of China (2014-2016).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Chun Shen, De-
partment of Pediatric Surgery, Children’s Hospital
of Fudan University, 399 Wanyuan Rd, Shanghai
201102, P.R. China. Tel: +86 21 6493 1212; Fax:
+86 21 6493 1901; E-mail: shenchunfudan@126.
com

References

[1]  Pinheiro PF, Simdes e Silva AC and Pereira RM.
Current knowledge on esophageal atresia.
World J Gastroenterol 2012; 18: 3662-3672.

[2]  Sulkowski JP, Cooper JN, Lopez JJ, Jadcherla Y,
Cuenot A, Mattei P, Deans KJ and Minneci PC.
Morbidity and mortality in patients with esoph-
ageal atresia. Surgery 2014; 156: 483-491.

[3] Pini Prato A, Carlucci M, Bagolan P, Gamba PG,
Bernardi M, Leva E, Paradies G, Manzoni C,
Noccioli B, Tramontano A, Jasonni V, Vaccarel-
la F, De Pascale S, Alberti D, Riccipetitoni G,
Falchetti D, Caccia F, Pelizzo G, Schleef J, Lima
M, Andriolo P, Franchella A, Cacciari A, Cara-
vaggi F, Federici S, Andermarcher M, Perrino G,
Codrich D, Camoglio FS, Chiarenza FS, Martino
A, Appignani A, Briganti V, Caterino S, Cozzi D,
Messina M, Rizzo A, Liotta L, Salerno D, Aceti

Int J Clin Exp Med 2018;11(1):254-261


mailto:shenchunfudan@126.com
mailto:shenchunfudan@126.com

(4]

(5]

(6]

[7]

(8]

(9]

(10]

261

Post-operative complications in esophageal atresia patients

MG, Bartoli F, Romeo C, Esposito C, Lelli Chie-
sa PL, Clemente E, Mascia L, Cacciaguerra S,
Di Benedetto V, Licciardi S, De Grazia E, Uber-
tazzi M, Piazza G, Mattioli G, Rossi F and No-
bili M. A corss-sectional nationwide survey on
esophageal atresia and tracheoesophageal
fistula. J Pediatr Surg 2015; 50: 1441-1456.
Allin B, Knight M, Johnson P and Burge D. Out-
comes at one-year post anastomosis from a
national cohort of infants with oesophageal
atresia. PLoS One 2014; 9: e106149.

Zhao R, Li K, Shen C and Zheng S. The out-
come of conservative treatment for anasto-
motic leakage after surgical repair of esopha-
geal atresia. J Pediatr Surg 2011; 46:
2274-2278.

Zhu H, Shen C, Xiao X, Dong K and Zheng S.
Reoperation for anastomotic complications of
esophageal atresia and tracheoesophageal
fistula. J Pediatr Surg 2015; 50: 2012-2015.
Smith N. Oesophageal atresia and tracheo-
esophageal fistula. Early Hum Dev 2014; 90:
947-950.

Vukadin M, Savic D, Malikovic A, Jovanovic D,
Milickovic M, Bosnic S and Vlahovic A. Analysis
of prognostic factors and mortality in children
with esophageal atresia. Indian J Pediatr
2015; 82: 586-590.

Koivusalo Al, Pakarinen MP, Lindahl HG and
Rintala RJ. Revisional surgery for recurrent tra-
cheoesphageal fistula and anastomotic com-
plications after repair of esophageal atresia in
258 infants. J Pediatr Surg 2015; 50: 250-
254,

Shah R, Varjavandi V and Krishnan U. Predic-
tive factors for complications in children with
esophageal atresia and tracheoesophageal
fistula. Dis Esophagus 2015; 28: 216-223.

(11]

[12]

[13]

(14]

(15]

(16]

[17]

Nice T, Tuanama Diaz B, Shroyer M, Rogers D,
Chen M, Martin C, Beierle E, Chaignaud B, An-
derson S and Russell R. Risk factors for stric-
ture formation after esophageal atresia repair.
J Laparoendosc Adv Surg Tech A 2016; 26:
393-398.

Askarpour S, Peyvasteh M, Javaherizadeh H
and Askari N. Evaluation of risk factors affect-
ing anastomotic leakage after repair of esoph-
ageal atresia. Arq Bras Cir Dig 2015; 28: 161-
162.

Shawyer AC, Pemberton J and Flageole H. Post-
operative management of esophageal atresia-
tracheoesophageal fistula and gastroesopha-
geal reflux: a Canadian association of pediatric
surgeons annual meeting survey. J Pediatr
Surg 2014; 49: 716-719.

Bruch SW, Hirschl RB and Coran AG. The diag-
nosis and management of recurrent tracheo-
esophageal fistulas. J Pediatr Surg 2010; 45:
337-340.

Coran AG. Diagnosis and surgical manage-
ment of recurrent tracheoesophageal fistulas.
Dis. Esophagus 2013; 26: 380-381.

Shawyer AC, D'Souza J, Pemberton J and Fla-
geole H. The management of postoperative
reflux in congenital esophageal atresia-tra-
cheoesophageal fistula: a systematic review.
Pediatr Surg Int 2014; 30: 987-996.

Manfredi MA. Endoscopic management of
anastomotic esophageal strictures secondary
to esophageal atresia. Gastrointest Endosc
Clin N Am 2016; 26: 201-219.

Int J Clin Exp Med 2018;11(1):254-261



