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Surgical repair of esophageal 
atresia: do trans-anastomotic 
feeding tubes have an impact 
on the outcome?

Mohamed Yousef Batikhe*, Mostafa Redwan, Ahmed Gafar and  

Mohamed Ramadan

Faculty of Medicine, Sohag University, Sohag, Egypt

Introduction: Transanastomotic feeding tubes (TATs) are placed to allow early 

feeding following esophageal atresia/tracheoesophageal fistula (EA/TEF) 

repair. However, recently these tubes were linked to increased rates of 

postoperative complications. The aim of this study is to report our single 

center experience with and without the use of TATs in patients with EA/TEF.

Patients and methods: The data of 152 patients operated for EA and distal TEF 

in our hospital from January 2014 to September 2024 were retrospectively 

reviewed. Patients were divided into two groups; those who did not have 

TATs (NOTAT group) and those who have their TATs left in-place until 

deliberately removed according to postoperative care protocol (TAT group). 

Both groups were compared regarding baseline characteristics, operative 

findings, postoperative care and postoperative complications.

Results: The TAT group included 130 patients while the NOTAT group included 

22 patients. There were no statistically significant differences between the two 

groups in terms of birth weight, gestational age, the rate of prematurity or the 

associated anomalies. The time of commencing enteral feeding was 

significantly earlier in the TAT group (median POD #3 vs. POD# 13 in the 

NOTAT group) and the duration of TPN was significantly shorter (mean of 6.6 

vs. 16.2 days in the NOTAT group). There were no statistically significant 

differences between the two groups regarding the rate of postoperative 

anastomotic leaks (23.0% in the TAT group vs. 18.1% in the NOTAT group; 

p = 0.700) or strictures.

Conclusion: Trans anastomotic feeding tubes (TATs) offer benefits in terms of 

early enteral feeding, and shorter duration of parenteral nutrition for patients 

with EA/TEF undergoing surgical repair. At the same time, they don’t seem to 

add a risk of anastomotic leaks or strictures. Large prospective randomized 

studies are required to further evaluate any possible relationships between 

TATs and the postoperative complications following repair of EA/TEF.
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Introduction

Esophageal atresia (EA) is one of the most challenging surgical 

conditions in neonates. Although the postoperative mortality has 

decreased over the past 30 years, the postoperative complications 

are still significant (1). Recently, there has been an ongoing debate 

regarding the potential benefits vs. the risks associated with the use 

of transanastomotic tubes (TATs) in the surgical repair of EA/TEF. 

Proponents argue that TATs facilitate early postoperative enteral 

feeding, reduce the need for prolonged parenteral nutrition, and 

help maintain anastomotic patency. However, several studies have 

suggested that TATs may contribute to an increased incidence of 

anastomosis-related complications, particularly anastomotic leak 

and anastomotic stricture (2, 3).

The purpose of this study was to determine whether the 

presence of TATs in*uences postoperative outcomes after 

surgical repair of EA/TEF.

Patients and methods

We conducted a retrospective single-center review of all 

consecutive infants with esophageal atresia (EA) treated between 

January 2014 and September 2024. Only infants with EA and a 

distal tracheoesophageal fistula (TEF) (Gross type C) who 

underwent primary esophageal anastomosis during the initial 

surgery were included. Infants who were identified as having a 

long-gap EA requiring staged repairs were excluded from the 

study. Patients who died within 48 h post-operatively from 

unrelated causes and those who were lost to follow-up or those 

with incomplete medical records were also excluded from 

the study.

Data collection and analysis

After obtaining approval from the institutional review board 

(IRB), data examined included preoperative patients’ characteristics, 

namely sex, birth weight, gestational age, prematurity, and the 

presence of associated anomalies. Data related to the operation and 

postoperative care included the age at surgical repair, the technique 

of esophageal anastomosis, anastomosis under tension, the use of 

trans-anastomotic feeding tubes (TATs), the time of commencing 

enteral feeding (tube/oral), and the duration of parenteral nutrition. 

Early postoperative data included the occurrence of anastomotic 

leaks, sepsis, pneumonia, the total length of hospital stay, and all- 

cause in-hospital mortality. Data on follow up after discharge from 

the hospital included the occurrence of anastomotic strictures and 

gastroesophageal re*ux (GER).

The primary outcome parameters were anastomotic leaks and 

anastomotic strictures. Secondary outcomes included the time to 

start enteral feeding and the duration of TPN. Anastomotic leaks 

were suspected by the passage of large amounts of saliva through 

the chest tubes and confirmed on contrast esophagogram. 

Anastomotic strictures were suspected when patients developed 

dysphagia or regurgitation after starting oral feeding and confirmed 

by a contrast esophagogram.

Patients were divided into two groups based on the presence 

or absence of TAT in the postoperative period. Those with TAT 

were termed “TAT group” and those with no TAT were termed 

“NOTAT group”.

Statistical analysis was conducted by a statistician using the 

chi-squared test, Fisher’s exact test, Student’s t-test, and two- 

proportion z-test as applicable. A p-value of less than 0.05 was 

considered statistically significant.

Surgical technique and postoperative 
care protocol

In our center, the surgical repair of EA with distal TEF is done 

through a right posterolateral thoracotomy using either an extra 

pleural or intrapleural approach. The tracheoesophageal fistula is 

divided and closed using 2–3 interrupted sutures followed by a 

single layer end-to-end esophageal anastomosis over a 6 French 

nasogastric tube using full-thickness interrupted 5/0 Vicryl® 

sutures. A chest tube is routinely placed. The decision to insert 

or not to insert a TAT was left to the operating surgeon.

Enteral feeding is often commenced on the second or third 

postoperative day via the TAT. If TAT was not inserted, the 

patient is kept on total parenteral nutrition (TPN) for 7–10 

days, and then evaluated for the presence of any anastomotic 

leaks initially through observing the output from the chest tube 

and then by performing a contrast esophagogram before starting 

oral feeding.

Results

A total of 186 patients with esophageal atresia and distal 

tracheoesophageal fistula were treated during the study period. 

Of these, 152 patients fulfilled the inclusion criteria and were 

included in the study (Table 1).

Among the 152 patients, 22 patients (14.5%) had no TAT 

(NOTAT group). The remaining 130 patients (85.5%) had their 

TAT in place until deliberately removed according to the 

postoperative care protocol (TAT group).

Baseline characteristics

A higher percentage of males was observed in the study 

population (95/152, 62.8%), with a statistically significant 

difference between the TAT and NOTAT groups (66.1% vs. 

40.9% respectively (p = 0.003).

The mean birth weight for all patients in the study was 

3,250 ± 230 g (1,900–3,450 g). The birth weight was higher in the 

TAT than the NOTAT patients (3,350 ± 250 vs. 3,100 ± 220 g 

respectively). However, the difference was not statistically 

significant (p = 0.061).
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The mean gestational age was 39.4 ± 2.1 weeks (31–42 weeks). 

Thirty-five infants (23.0%) were preterm (born at <37 weeks). The 

mean gestational age was 38.8 ± 1.9 (31–40) in the TAT group and 

39.2 ± 2.3 (33–42) in the NOTAT group; a difference that was not 

statistically significant (p = 0.447). Both groups had nearly similar 

proportions of preterm infants (23.0%, 22.7% in the TAT and 

NOTAT groups respectively).

Associated anomalies

Forty-five infants (29.6%) had associated anomalies; 13 (8.5%) 

had cardiac anomalies, 9 (5.9%) had anorectal anomalies, 8 (5.2%) 

had renal anomalies, 6 (3.9%) had chromosomal anomalies 

(trisomy 21), 6 (3.9%) had limb abnormalities, and 3 (1.9%) had 

duodenal anomalies. The rate of associated anomalies was 

similar in both groups (30.0% and 27.2% for TAT and NOTAT 

groups respectively, p = 0.421).

Operation and postoperative care

The surgical technique was constant throughout the study 

period with no major modifications. The median age at the time 

of repair for the whole study population was 4 days (1–9), and 

it was not significantly different between the two groups 

(TAT = 5 days, and NOTAT = 4 days, p = 0.294).

Anastomosis under tension was reported in 17.7% of all patients 

in the study (27/152). There was no significant difference in the rate of 

anastomosis under tension between the 2 groups as it was 18.4% (24/ 

130) in the TAT group, and 13.6% (3/22) in the NOTAT group 

(p = 0.520).

Enteral feeds commenced at a median of 5 days postoperatively 

(2–18) for the whole study population. Enteral feeds commenced 

earlier in infants of the TAT group (median POD# 3) compared to 

the NOTAT group (median POD# 13), a difference that was highly 

significant (p = 0.001). The duration of total parenteral nutrition 

(TPN) was also significantly (p = 0.0003) shorter in the TAT group 

(mean of 6.6 ± 2.3 days) compared to the NOTAT group (mean of 

16.2 ± 3.3 days).

Early postoperative outcomes (in-hospital)

The overall median hospital stay was 18 days (4–32). For the 

TAT group it was 15 days (4–24), and for the NOTAT group 

was 18 days (8–32), a difference that was statistically non- 

significant (p = 0.147).

Anastomotic leaks occurred in 22.3% (34 out of 152) and 

reoperation was required in 6.5% (10 out of 152) of all patients. 

The anastomotic leak rate was higher in the TAT group (23.0%; 

30 out of 130) than in the NOTAT group (18.1%; 4 out of 22). 

However, this difference was not statistically significant 

(p = 0.700). Similarly, the rate of reoperation was higher in the 

TAT (6.9%; 9 out of 130) than in the NOTAT (4.5%; 1 out 22) 

groups but the difference was not statistically significant 

(p = 0.722).

Variables examined by univariate analysis for an association 

with anastomotic leak (Table 2) included prematurity, associated 

anomalies, anastomosis under tension, TAT use, reoperation and 

TABLE 1 Summary of the results.

Parameter All (n = 152) TAT (n = 130) NOTAT (n = 22) p value

Baseline characteristics

Males; n (%) 95/152 (62.8%) 86/130 (66.1%) 9/22 (40.9%) 0.003

BW (gm); mean ± SD (range) 3,250 ± 230 (1,900–3,450) 3,350 ± 250 (2,000–3,450) 3,100 ± 220 (1,900–3,200) 0.061

GA (wk); mean ± SD (range) 39.4 ± 2.1 (31–42) 38.8 ± 1.9 (31–40) 39.2 ± 2.3 (33–42) 0.447

Preterm infants; n (%) 35/152 (23.0%) 30/130 (23.0%) 5/22 (22.7%) 0.971

Associated anomalies; n (%) 45/152 (29.6%) 39/130 (30.0%) 6/22 (27.2%) 0.421

Operation and postoperative care

Age at repair (d); median (range) 4 (1–9) 5 (1–9) 4 (1–7) 0.294

Anastomosis under tension; n (%) 27/152 (17.7%) 24/130 (18.4%) 3/22 (13.6%) 0.520

Commencing enteral feeds (POD#); median (range) 5 (2–18) 3 (2–18) 13 (10–17) 0.001

TPN (d); mean ± SD (range) 10.8 ± 4.6 (4–28) 6.6 ± 2.3 (4–18) 16.2 ± 3.3 (11–28) 0.0003

Early postoperative outcomes (in-hospital)

Hospital stays (d); median (range) 18 (4–32) 15 (4–24) 18 (8–32) 0.147

Anastomotic leak; n (%) 34/152 (22.3%) 30/130 (23.1%) 4/22 (18.1%) 0.700

Reoperation; n (%) 10/152 (6.5%) 9/130 (6.9%) 1/22 (4.5%) 0.722

Sepsis; n (%) 33/152 (21.7%) 29/130 (22.3%) 4/22 (18.1%) 0.700

Pneumonia; n (%) 60/152 (39.4%) 49/130 (37.6%) 11/22 (50%) 0.300

In-hospital all-cause mortality; n (%) 42/152 (27.6%) 36/130 (27.6%) 6/22 (27.2%) 0.935

Late postoperative outcomes (post-discharge)

Follow up period (m); mean ± SD (range) 22 ± 2.6 (6–50) 25 ± 2.3 (6–38) 19 ± 3.1 (11–50) 0.070

Anastomotic stricture; n (%) 39/110 (35.4%) 34/94 (36.1%) 5/16 (31.2%) 0.610

GER; n (%) 49/110 (44.5%) 42/94 (44.6%) 7/16 (43.7%) 0.940

n, number; %, percentage; GA, gestational age; BW, birth weight; TPN, total parenteral nutrition; wk, weeks; gm, grams; d, days; m, months; SD, standard deviation; POD#, postoperative day 

number; GER, gastroesophageal re*ux.

Batikhe et al.                                                                                                                                                           10.3389/fped.2025.1685089 

Frontiers in Pediatrics 03 frontiersin.org



birth weight. None of these variables was significantly associated 

with the development of anastomotic leak including TAT use 

with an odd ration (OR) of 1.35 (95% CI 0.36–4.96, p = 0.705). 

In multivariate analysis, after adjusting for these factors, still no 

significant association was found between the use of TAT and 

anastomotic leak (OR of 1.75; 95% CI 0.16–5.37, p = 0.621).

The overall sepsis rate was 21.7% in the study population (33 

out of 152). The sepsis rate in the TAT patients was higher than in 

the NOTAT patients (22.3%; 29 out of 130 vs. 18.1%; 4 out of 22). 

Moreover, pneumonia was reported in 39.4% (60 out of 152) 

overall, with a lower rate of 37.6% (49 out of 130) sepsis in the 

TAT patients than in the NOTAT patients (50%; 11 out of 22). 

However, neither of these differences in the sepsis rate nor the 

pneumonia rate was statistically significant (p = 0.700 and 0.300 

respectively).

The overall in-hospital all-cause mortality rate was 27.6% (42 

out of 152) leaving 110 patients (72.4%) for intermediate- and 

long-term follow up. In-hospital deaths occurred in 27.6% of 

patients (36 out of 130) in the TAT group and 27.2% of patients 

(6 out of 22) in the NOTAT group; a nearly equal rate in both 

groups with no statistically significant difference (p = 0.935).

Late postoperative outcomes

One hundred and ten patients were discharged alive from the 

hospital and were followed up for a mean period of 22 ± 2.6 

months (range 6–50). Among them, 94 (85.4%) belonged to the 

TAT group and were followed-up for a mean period of 25 ± 2.3 

months (range 6–38) and 16 (14.5%) belonged to the NOTAT 

group and were followed up for a mean period of 19 ± 3.1 

months (range 11–50).

Out of these 110 patients, 39 (35.4%) developed symptomatic 

anastomotic strictures. The stricture rate was higher in the TAT 

group (36.1%; 34 out of 94) than in the NOTAT group (31.2%; 

5 out of 16), although this difference was not statistically 

significant (p = 0.610). Meanwhile, gastroesophageal re*ux 

(GER) was diagnosed in 49 out of these 110 patients (44.5%). 

Again, the difference in GER rates between the TAT and 

NOTAT groups was not statistically significant (44.6%; 42 out of 

94 vs. 43.7%; 7 out of 16 respectively; p = 0.940).

Variables examined by univariate analysis for an association 

with anastomotic stricture (Table 3) included prematurity, 

associated anomalies, anastomosis under tension, TAT use, 

reoperation and birth weight. None of these variables was 

significantly associated with the development of anastomotic 

stricture including TAT use with an odd ration (OR) of 1.72 

(95% CI 1.35–5.74, p = 0.610]. In multivariate analysis, after 

adjusting for these variables, still no significant association was 

found between the use of TAT and the development of 

anastomotic stricture (OR of 1.55; 95% CI 0.26–4.36, p = 0.711).

Discussion

Esophageal atresia (EA)/tracheoesophageal fistula (TEF) is a 

rare malformation with a prevalence of 1 per 3,500 births (4). 

Mortality rates after surgical repair of these anomalies ranged 

from as low as 7.2% in high-income countries to as high as 

85.7% in low-income countries (5). Survival rates up to 95% 

after surgical repair have also been reported in specialized 

centers (6). The mortality rate in our cohort is relatively high 

(27.6%). This may re*ect differences in case mix, access to 

neonatal intensive care, and prevalence of associated anomalies. 

Nonetheless, the mortality rates in both groups (TAT and 

NOTAT) are nearly equal.

In recent years, however, the emphasis in treating infants with 

esophageal atresia has shifted from solely ensuring survival to 

improving other key outcomes, reducing morbidities, minimizing 

the burden of care and optimizing resource utilization (7).

Transanastomotic tubes (TATs) are often placed to allow early 

feeding in patients following EA/TEF repair. In the absence of a 

gastrostomy or other routes for enteral feeding, parenteral 

nutrition is almost obligatory for the critical first week after 

repair of esophageal atresia. The concept of trans anastomotic 

feeding is elimination of this waiting period while avoiding the 

complications of central venous catheters and parenteral 

nutrition (8–11). The results of our study support this concept 

as the commencement of enteral feeding was significantly earlier 

in the TAT group and the duration of TPN was significantly 

shorter. Moreover, there was a trend toward shorter hospital 

stay in the TAT group, though this did not reach statistical 

significance. These findings emphasize the pragmatic benefits of 

TATs in resource-limited settings, where prolonged parenteral 

TABLE 3 Variables examined by univariate analysis for an association with 
anastomotic stricturea

Variable Anastomotic 
stricture rate

Odds ratio 
(95% CI)

p 
value

Preterm infants 28.6% 1.35 (0.63–2.90) 0.432

Associated 

anomalies

24.4% 0.72 (0.33–3.59) 0.421

Anastomosis under 

tension

29.6% 1.52 (0.61–3.82) 0.373

TAT 36.1% 1.72 (1.35–5.74) 0.610

Reoperation 20.0% 1.18 (0.25–5.46) 0.824

Birth weight (gm); 

mean ± SD

3,241 ± 260 - 0.251

aResults from 110 survivors after excluding 42 in-hospital mortality patients.

TABLE 2 Variables examined by univariate analysis for an association with 
anastomotic leak.

Variable Anastomotic leak 
rate

Odds ratio 
(95% CI)

p 
value

Preterm infants 25.7% 1.27 (0.58–3.80) 0.541

Associated anomalies 15.6% 0.61 (0.26–2.41) 0.252

Anastomosis under 

tension

22.2% 1.38 (0.52–3.61) 0.522

TAT 23.1% 1.35 (0.36–4.96) 0.705

Reoperation 20.0% 1.20 (0.24–5.83) 0.824

Birth weight (gm); 

mean ± SD

3,219 ± 240 - 0.481
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nutrition contributes substantially to cost, infection risk, and 

length of stay.

Theoretically TATs have the potential benefit of reducing 

anastomotic complications such as anastomotic leaks and 

stricture by stenting the anastomosis. However, concern persists 

regarding the possibility that a TAT may mechanically impair 

anastomotic healing, increase local ischemia, or serve as a nidus 

for in*ammation and fibrosis, predisposing to anastomotic 

complications namely leakage and stricture formation (7).

The effect of transanastomotic tubes on the healing of 

esophageal anastomosis was evaluated in two interesting animal 

studies, although with contrasting results. Carachi et al. found 

no significant adverse effect of tube placement on the 

anastomotic lumen in an animal model (12). Conversely, Yurtcu 

et al. observed reduced bursting pressure and lumen diameter in 

rabbits with a retained nasogastric tube (13).

Clinical studies have also yielded contrasting conclusions. Our 

results did not demonstrate any statistically significant association 

between TAT use and either anastomotic leak or stricture 

formation. Similar findings were reported by other single- 

institution reviews. Alabbad et al. (11) and Narayanan et al. (14) 

both concluded that TATs do not independently increase the risk 

of anastomotic complications. In a recent study by Morsi and 

Misra, there were no anastomotic leaks and only 20% stricture rates 

in spite of using transanastomotic tubes in all patients (15).

By contrast, two large multicenter studies have suggested that 

TAT use might be an independent predictor of anastomotic 

stricture. Lal et al. (2) and LaRusso et al. (3) both found a 

significant association between TAT use and subsequent 

stricture formation, even after adjusting for confounders such as 

gestational age, birth weight, anastomotic tension, and leak. 

A meta-analysis by Wang et al. (16) further supported this 

observation, reporting a pooled odds ratio indicating higher 

stricture risk in patients with TATs, though no difference in 

leak rates. Another large single-institution review by Fusco et al. 

reported higher anastomotic stricture rates with the use of TAT, 

however there was no increase in the leak rate (17).

The discrepancy between those studies and the present one, 

probably represents differences in patient populations in different 

institutions, postoperative management protocols, and tube care. 

Specifically, in our center the surgical technique ensures placement 

of the tube so that the side openings are away from the anastomotic 

line to avoid friction, the dwell time is kept at minimum (immediate 

tube removal after adequate enteral feeding has been achieved), and 

the feeding protocol that strictly minimizes traction or pressure on 

the tube and subsequently on the anastomotic suture line.

Limitations

There are several important limitations to this study that need to 

be mentioned. First, this is a retrospective single-center study, and 

therefore it carries an inherent risk of selection bias and reduced 

ability to determine causality. In addition, some important details 

were poorly documented in the patients’ records including the 

criteria for deciding whether or not to insert a TAT, the timing of 

extubation, the duration of paralysis, and preoperative prophylaxis 

and management of GERD. Second, the sizes of the two groups 

were not equal, with significantly fewer patients in the NOTAT 

group. This re*ects real clinical practice in our unit over the study 

period; however it limited proper statistical analysis. Although 

multivariate regression analysis is ideal to adjust for potential 

confounders and identify independent predictors of anastomotic 

complications, the relatively small size of the NOTAT group makes 

multivariate analysis underpowered. Third, the postoperative 

feeding practices were not the same between groups, since early 

enteral feeding was intrinsic to TAT use, a confounding in*uence 

that cannot be fully controlled in this design. Finally, the relatively 

high in-hospital mortality rate (27%) may have affected the long- 

term outcomes, as some of those patients who did not survive 

would have developed complications if they survived.

Conclusions

While the results of our study suggest that transanastomotic 

tubes allow earlier enteral feeding and reduced TPN duration 

and at the same time they don’t increase the stricture and leak 

rate, other larger multicenter retrospective studies suggested that 

they increase the risk of anastomotic strictures. An ongoing 

multi-center randomized clinical trial (NCT03730454) is 

investigating whether the use of a transanastomotic tube during 

the repair of esophageal atresia affects the occurrence of 

symptomatic anastomotic strictures requiring dilation within 12 

months (18). The study has finished recruiting and its results 

are awaited. The results of this trial should shed light on this 

controversy and aid the decision of whether or not to insert a 

transanastomotic tube at the time of EA/TEF repair.

Data availability statement

The original contributions presented in the study are included 

in the article/Supplementary Material, further inquiries can be 

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Sohag Faculty 

of Medicine ethical committee. The studies were conducted 

in accordance with the local legislation and institutional 

requirements. Written informed consent for participation in this 

study was provided by the participants’ legal guardians/next 

of kin.

Author contributions

MB: Writing – original draft, Writing – review & editing. 

MRe: Writing – review & editing. AG: Writing – original draft. 

MRa: Writing – review & editing.

Batikhe et al.                                                                                                                                                           10.3389/fped.2025.1685089 

Frontiers in Pediatrics 05 frontiersin.org



Funding

The author(s) declare that no financial support was received 

for the research and/or publication of this article.

Conflict 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 con*ict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures 

in this article has been generated by Frontiers with the 

support of artificial intelligence and reasonable efforts 

have been made to ensure accuracy, including review by the 

authors wherever possible. If you identify any issues, please 

contact us.

Publisher’s note

All claims expressed in this article are solely those of 

the authors and do not necessarily represent those of 

their affiliated organizations, or those of the publisher, 

the editors and the reviewers. Any product that may be 

evaluated in this article, or claim that may be made 

by its manufacturer, is not guaranteed or endorsed by 

the publisher.

References

1. Godoy J, Ferraris T, Guelfand M. Early management of esophageal leak in 
esophageal atresia: changing paradigms. J Laparoendosc Adv Surg Tech A. (2020) 
30(8):923–6. doi: 10.1089/lap.2020.0099

2. Lal DR, Gadepalli SK, Downard CD, Ostlie DJ, Minneci PC, Swedler RM, 
et al. Challenging surgical dogma in the management of proximal esophageal 
atresia with distal tracheoesophageal fistula: outcomes from the Midwest pediatric 
surgery consortium. J Pediatr Surg. (2018) 53(7):635–8. doi: 10.1016/j.jpedsurg. 
2017.05.024

3. LaRusso K, Joharifard S, Lakabi R, Nimer N, Shahi A, Kasasni SM, et al. Effect of 
transanastomotic feeding tubes on anastomotic strictures in patients with esophageal 
atresia and tracheoesophageal fistula: the Quebec experience. J Pediatr Surg. (2022) 
57(1):41–4. doi: 10.1016/j.jpedsurg.2021.09.014

4. Cassina M, Ruol M, Pertile R, Midrio P, Piffer S, Vicenzi V, et al. Prevalence, 
characteristics, and survival of children with esophageal atresia: a 32-year 
population-based study including 1,417,724 consecutive newborns. Birth Defects 
Res A Clin Mol Teratol. (2016) 106(7):542–8. doi: 10.1002/bdra.23493

5. Wright NJ, Leather AJM, Ade-Ajayi N, Sevdalis N, Davies J, Poenaru D, 
et al. Mortality from gastrointestinal congenital anomalies at 264 hospitals in 74 low- 
income, middle-income, and high-income countries: a multicentre, international, 
prospective cohort study. Lancet. (2021) 398(10297):325–39. doi: 10.1016/S0140-6736 
(21)00767-4

6. Sulkowski JP, Cooper JN, Lopez JJ, Jadcherla Y, Cuenot A, Mattei P, et al. 
Morbidity and mortality in patients with esophageal atresia. Surgery. (2014) 
156:483–91. doi: 10.1016/j.surg.2014.03.016

7. Hall NJ, Kitteringham L, Ron O, Stedman F, Stanton M, Wheeler R, et al. A 
minimally interventional approach to oesophageal atresia repair with early enteral 
feeding is safe, optimises neonatal outcomes, and reduces resource use. J Pediatr 
Surg. (2024) 59(1):6–9. doi: 10.1016/j.jpedsurg.2023.09.026

8. Shaul DB, Schwartz MZ, Marr CC, Tyson KRT. Primary repair without routine 
gastrostomy is the treatment of choice for neonates with esophageal atresia and 
tracheoesophageal fistula. Arch Surg. (1989) 124(10):1188–90. doi: 10.1001/ 
archsurg.1989.01410100090015

9. Sweed Y, Bar-Maor JA, Shoshany G. Insertion of a soft silastic nasogastric tube at 
operation for esophageal atresia: a new technical method. J Pediatr Surg. (1992) 
27(5):650–1. doi: 10.1016/0022-3468(92)90469-N

10. Moriarty KP, Jacir NN, Harris BH, Latchaw LA, Robertson FM, Crombleholme 
TM. Transanastomotic feeding tubes in repair of esophageal atresia. J Pediatr Surg. 
(1996) 31:53–4. doi: 10.1016/S0022-3468(96)90318-8

11. Alabbad SI, Ryckman J, Puligandla PS, Shaw K, Nguyen LT, Laberge JM. Use of 
transanastomotic feeding tubes during esophageal atresia repair. J Pediatr Surg. 
(2009) 44(5):902–5. doi: 10.1016/j.jpedsurg.2009.01.027

12. Carachi R, Stokes KB, Brown TCK, Kent M. Esophageal anastomosis-an experimental 
model to study the anastomotic lumen and the in*uence of a transanastomotic tube. 
J Pediatr Surg. (1984) 19(1):90–3. doi: 10.1016/S0022-3468(84)80025-1

13. Yurtçu M, Toy H, Arbag H, Çaĝlayan O. Surgical management with or without 
a nasogastric tube in esophageal repairs. Int J Pediatr Otorhinolaryngol. (2012) 
76(1):104–6. doi: 10.1016/j.ijporl.2011.10.012

14. Narayanan SK, Vazhiyodan AP, Somnath P, Mohanan A. Is routine use of 
transanastomotic tube justified in the repair of esophageal atresia? World J Pediatr. 
(2017) 13(6):584–7. doi: 10.1007/s12519-017-0047-0

15. Morsi A, Misra D. Technical innovations to reduce complication rates in esophageal 
atresia with particular reference to long-term outcomes: a single surgeon’s experience of 22 
years. J Indian Assoc Pediatr Surg. (2022) 27(6):728–34. doi: 10.4103/jiaps.jiaps_61_22

16. Wang C, Feng L, Li Y, Ji Y. What is the impact of the use of transanastomotic 
feeding tube on patients with esophageal atresia: a systematic review and meta- 
analysis. BMC Pediatr. (2018) 18:385. doi: 10.1186/s12887-018-1359-5

17. Fusco JC, Calisto JL, Gaines BA, Malek MM. A large single-institution review of 
tracheoesophageal fistulae with evaluation of the use of transanastomotic feeding 
tubes. J Pediatr Surg. (2018) 53(1):118–20. doi: 10.1016/j.jpedsurg.2017.10.026

18. ClinicalTrials.gov. A multi-center randomized trial of transanastomotic tube for 
proximal esophageal atresia with distal tracheoesophageal fistula repair [Internet]. 
Bethesda (MD): U.S. National Library of Medicine (2018). Available online at: 
https://clinicaltrials.gov/study/NCT03730454 (Accessed October 11, 2025).

Batikhe et al.                                                                                                                                                           10.3389/fped.2025.1685089 

Frontiers in Pediatrics 06 frontiersin.org

https://doi.org/10.1089/lap.2020.0099
https://doi.org/10.1016/j.jpedsurg.2017.05.024
https://doi.org/10.1016/j.jpedsurg.2017.05.024
https://doi.org/10.1016/j.jpedsurg.2021.09.014
https://doi.org/10.1002/bdra.23493
https://doi.org/10.1016/S0140-6736(21)00767-4
https://doi.org/10.1016/S0140-6736(21)00767-4
https://doi.org/10.1016/j.surg.2014.03.016
https://doi.org/10.1016/j.jpedsurg.2023.09.026
https://doi.org/10.1001/archsurg.1989.01410100090015
https://doi.org/10.1001/archsurg.1989.01410100090015
https://doi.org/10.1016/0022-3468(92)90469-N
https://doi.org/10.1016/S0022-3468(96)90318-8
https://doi.org/10.1016/j.jpedsurg.2009.01.027
https://doi.org/10.1016/S0022-3468(84)80025-1
https://doi.org/10.1016/j.ijporl.2011.10.012
https://doi.org/10.1007/s12519-017-0047-0
https://doi.org/10.4103/jiaps.jiaps_61_22
https://doi.org/10.1186/s12887-018-1359-5
https://doi.org/10.1016/j.jpedsurg.2017.10.026
https://clinicaltrials.gov/study/NCT03730454

	Surgical repair of esophageal atresia: do trans-anastomotic feeding tubes have an impact on the outcome?
	Introduction
	Patients and methods
	Data collection and analysis
	Surgical technique and postoperative care protocol

	Results
	Baseline characteristics
	Associated anomalies
	Operation and postoperative care
	Early postoperative outcomes (in-hospital)
	Late postoperative outcomes

	Discussion
	Limitations
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


