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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Tracheoesophageal fistula with esophageal 

atresia (TEF/EA) is a rare congenital disease which has high 
morbidity and complications. However, there are various 
factors which can increase the risk of mortality among TEF/
EA patients.

Aim: The study's objective was to assess the features and 
results of treatment for patients with tracheoesophageal fistula 
(TEF) and esophageal atresia. Another goal of the study was to 
evaluate and determine how related anomalies and syndromes 
affected the course of treatment. 

Setting & Design: a retrospectively designed study was 
conducted at the Maternity and Children's Hospital in Qassim, 
Saudi Arabia.

Method & Materials: Patients underwent surgical treatment 
for TEF/EA were included in the study. Electronic records were 
used to extract the data. Hence, all the data for all required 
variables were extracted on excel sheet.

Statistical analysis used: a statistical package of social 
sciences (SPSS) was used. Median, Interquartile range 
(IQR) and frequency distributions were tabulated as a part of 
descriptive analysis of the data. For the inferential analysis, chi-
square test and odds ratios were computed. All P-values less 
than .05 were considered statistically significant.

Results: Findings of the study revealed that the presence 
of associated anomalies (p=.003) and associated syndromes 
(p=.016) was significantly correlated with non-survival. In 
addition, associated anomalies were present in all non-survivors 
(P=.003), and associated syndrome was detected in 3 out of 4 
non-survivors (P=.016). 

Conclusion: The mortality rate was found to be strongly 
correlated with certain demographic variables, such as birth 
weight and gender. Furthermore, compared to their counterparts, 
patients with multiple anomalies and related syndromes had a 
higher death rate.

Key words. Tracheoesophageal fistula, esophageal atresia, 
epidemiology, Qassim.
Introduction.

Esophageal atresia (EA) is a rare congenital disease, and its 
incidence is about 1 in 2500-4000 live births [1]. The first case 
of successful treatment was reported in the late 1970 since then 
survival of this malformation reached to the highest rate [2]. 
Apart from the drastic reduction in the mortality, morbidity 
and complications remains high [3]. This condition can present 
with various forms, typically categorized into several types 
based on the location and nature of the fistula and atresia. It is 
a critical neonatal condition due to its severe impact on feeding 

and respiratory functions, necessitating complex surgical 
intervention and ongoing care.  

The incidence can vary by geographic region, likely due to 
differences in genetic, environmental, and healthcare factors. 
In the United States, for instance, the prevalence is about 
2.3 per 10,000 live births [4]. Contrarily, lesser incidence of 
tracheoesophageal fistula (TEF) with EA in France was reported 
and it was 1.8 per 10,000 live births [5].

There are various factors which can increase the risk of 
mortality among the TEF with EA patients. Associated 
anomalies can complicate the clinical picture, management 
and treatment outcome. Approximately 30-40% of patients 
with TEF and EA may have concurrent cardiac defects such as 
ventricular septal defects or atrial septal defects [6].

Currently the overall survival rate improved to 85% to 
90% and 95% among those without major anomalies has 
been reported from developed countries [7-9]. However, in 
developing countries, the survival rate is not as high because 
of several factors including delay in diagnosis, low birth 
weight and prematurity, associated anomalies and increased 
pre-operative morbidity [10,11]. Investigating TEF with EA 
specifically in the Qassim region of Saudi Arabia is crucial for 
several reasons. Regional studies help to better understand local 
prevalence, identify unique epidemiological patterns, and assess 
the effectiveness of regional healthcare practices. Furthermore, 
such studies can reveal specific needs for targeted interventions 
and resources, ultimately improving patient outcomes in the 
region. Hence, the aim of the present study was to evaluate the 
outcomes of children with atresia and tracheoesophageal fistula, 
including mortality rates, need for additional surgeries, and 
long-term complications. In addition, to identify the types of 
associated congenital anomalies seen in this patient population 
and to determine prognostic factors that may influence outcomes, 
such as gestational age, birth weight, type of fistula, associated 
anomalies, and timing of surgical intervention.
Subjects and Methods.

This retrospective study included TEF/EA patients who 
underwent surgical repair between 2019 and 2024. The study 
was conducted at the Maternity and Children's Hospital in 
Qassim, Saudi Arabia. TEF/EA were diagnosed in 25 children 
and received surgical treatment during the study period hence 
the number of patients included in the study were 25. Inclusion 
criteria were set as all neonate who diagnosed with TEF in maternity 
and children’s hospital Qassim. Electronic medical records were 
used to obtain all the relevant data related to the disease.

The variables extracted from records were age, gestational 
age, birth weight, gender, method of delivery, APGART score 
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(appearance, pulse, grimace, activity and respiratory), associated 
anomalies, clinical presentation, associated syndrome, TEF type, 
Gastrostomy tube (GT) insertion, post operative complication, 
presence of stricture, number of dilatations, post operative 
hospital stay and post operative ventilation.

An ethical approval for the study was obtained from the 
Institutional Review Board (IRB) of the Qassim region. Data 
were statistically analyzed using the (SPSS) application version 
26. To investigate the association between the variables, the 
Chi-squared test (χ2) and the Fisher's Exact Test were applied to 
qualitative data that was expressed as numbers and percentages. 
The association between the quantitative non-parametric 
variables that were expressed as median and interquartile range 
(IQR) was examined using the Mann Whitney test. A p-value of 
less than 0.05 was considered statistically significant.
Results.

Of the studied 25 patients, 60% (15/25) were males and 
only one patient (4%) had a family history of congenital 
anomalies. The median gestational age was 37 weeks, the 
median birth weight was 2.2 kg, and the median Apgar scores 
at 1 and 5 minutes was 8. The most common TEF type was 
the type C (Esophageal Atresia with Distal TEF) (80%) and 
28% had associated anomalies (Table 1). Among the studied 
25 patients, the prevalence of mortality (30-day, in-hospital) 
was 16% (4/25%). It was found that the most common clinical 
presentation was cyanosis (19/25: 76%). The prevalence of 
deceased patients was significantly higher among patients 
who had no family history of congenital anomalies or who had 
associated anomalies (p=<0.05) (Table 1).

Table 2 demonstrates that the median time to diagnosis (hours 
after birth) was one hour. Only 16% (4/25) had inserted GT and 

the most common preoperative echocardiography findings. The 
prevalence of deceased patients was significantly higher among 
patients who had associated anomalies or syndromes and 
among those who had either ASD, PDA or severe coarctation 
of Fallot + PAPVR as preoperative echocardiography findings 
(p=<0.05). Although p-values were automatically generated for 
some categories with very small counts (e.g., PDA and severe 
coarctation of Fallot + PAPVR, each involving a single fatal 
case), these results are purely descriptive and not statistically 
interpretable. Therefore, no inference regarding their association 
with mortality can be made.

Table 3 demonstrates that more than half of studied patients 
(56%) had postoperative complications, with pneumothorax 
(6/25: 42.8%), anastomotic leak (5/25: 35.7%) and stricture 
(4/25: 28.5%) the most common complications. Sixteen percent 
of patients had stricture (by barium or scope) and 4% (1/25) 
and 12% (3/25) had one and two dilatations respectively. The 
majority (17/25: 68%) started oral feedings and 60% (15/25) had 
no symptoms at follow-up. The median duration of postoperative 
ventilation was 9 days and the median length of hospital stay 
was 19 days. Mortality prevalence was significantly higher 
among patients who had postoperative rupture of the stomach 
and who did not start oral feedings (p=<0.05).
Discussion.

This study aimed to assess outcomes of children with atresia 
and tracheoesophageal fistula. It was found that the average 
incidence rate for EA worldwide 1:2.5-4 [12]. Similar incidence 
rate has been reported by other researchers in Saudi Arabia 
[13,14].

Patients with EA have an overall 83%-95% chance of survival 
[15]. We noted similar results in the current study, where the 

Variable
Total Outcome 

χ2 df (95% CI) p-valueNo. (%) Alive
No. (%)  

Deceased 
No. (%)

Gestational age (weeks) (Median – IQR) 37 - 5 37 - 5 38 - 9 0.64 * --- 0.543
Birth weight (kilograms)
 (Median – IQR) 2.2 - 1 2.25 2 0.04 * --- 0.969

Apgar scores (1 min) (Median – IQR) 8 – 1 8 8 0.09 * --- 0.971
Apgar scores (5 min) (Median – IQR) 8 -1 8 8 0.33 * --- 0.803
Family history of congenital anomalies
No 24 (96) 21 (100) 3 (75) 5.46 1 (0.04-0.36) 0.019
Yes 1 (4) 0 (0.0) 1 (25)
TEF Type (Gross classification)
Type A (Isolated Esophageal Atresia) 2 (8) 1 (4.8) 1 (25) 3.58** 2 (0.15-0.17) 0.16
Type B (Esophageal Atresia with Proximal 
TEF) 3 (12) 2 (9.5) 1 (25)

Type C (Esophageal Atresia with Distal TEF) 20 (80) 18 (85.7) 2 (50)
Associated anomalies (VACTERL components)
No 18 (72) 18 (85.7) 0 (0.0) 12.24 1 (0.99-1.48) <0.001
Yes 7 (28) 3 (14.3) 4 (100)
Clinical presentation
Cyanosis 19 (76) 15 (71.4) 4 (100) 1.5 1 (0.1-1.59) 0.22
Excessive secretions * 6 (24) 6 (28.6) 0 (0.0)
N.B.: * =Mann Whiteney test, ** = Fisher’s Exact test, TEF = trachehoesophageal fistula, VACTERL =V — the vertebrae (bones of the spinal 
column), A —anus, C —cardiac anomalies, T— trachea, E— esophagus, R —renal (kidney) anomalies, L —limb differences.

Table 1. Relationship between the prevalence of death and patients’ perinatal and postnatal characters (No.: 25).
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Variable

Total Outcome 
χ2 df (95% CI) p-valueNo. (%) Alive

No. (%)  
Deceased 
No. (%)

Time to diagnosis (hours after 
birth) (Median – IQR) 1 – 0 1 1 0.63 ** --- 0.803

Inserted GT
No 21 (84) 19 (90.5) 2 (50) 4.09 1 (0.8-1.23) 0.143
Yes 4 (16) 2 (9.5) 2 (50)
Preoperative echocardiography 
findings
ASD 4 (16) 2 (9.5) 2 (50) 4.09 1 (0.8-1.32) 0.043
PDA 1 (4) 0 (0.0) 1 (25) 5.46 1 (0.04-0.36) 0.019
VSD 1 (4) 1 (4.8) 0 (0.0) 0.19 1 (0.69-0.99) 0.656
Severe Coarctation of fallot + 
PAPVR 1 (4) 0 (0.0) 1 (25) 5.46 1 (0.04-0.36) 0.019

Table 2. Relationship between the prevalence of death and postnatal and preoperative echocardiography findings (No.: 25).

N.B.: IQR = Interquartile range, * = Copius frothy secretion, Excessive drooling, Excessive frothy secretions, Plenty of tracheal secretion, ASD = 
atrial septal defect, VSD = ventricular septal defect, PDA= patent ductus arteriosus, PAPVR = partial anomalous pulmonary venous return, ** = 
Mann Whiteney test, *** = Fisher's Exact Test.

Variable

Total Outcome 
χ2 df (95% CI) p-valueNo. (%) Alive

No. (%)  
Deceased 
No. (%)

Postoperative complications 
No 11 (44) 8 (38.1) 3 (75) 1.85 1 (-0.43-1.88) 0.173
Yes 14 (56) 13 (61.9) 1 (25)
If yes, specify: (no.: 14)
Pneumothorax 6 (42.8) 6 (46.2) 0 (0.0) 0.8 1 (0.67-1.13) 0.369
Anastomotic leak 5 (35.7) 5 (38.5) 0 (0.0) 0.59 1 (0.7-1.12) 0.439
Rupture of the stomach 1 (7.1) 0 (0.0) 1 (100) 14 1 (0.12-.36) <0.001
Stricture 4 (28.5) 4 (30.8) 0 (0.0) 0.43 1 (0.73-1.1) 0.512
Wound infection 2(14.2) 2 (15.4) 0 (0.0) 0.17 1 (0.77-1.08) 0.672
Sepsis 1 (7.1) 1 (7.7) 0 (0.0) 0.08 1 (0.78-1.08) 0.773
Presence of stricture (by barium or 
scope)
No 21 (84) 17 (81) 4 (100) 0.9 1 (0.65-0.99) 0.341
Yes 4 (16) 4 (19) 0 (0.0)
Number of dilatations done
0 21 (84) 17 (81) 4 (100) 0.9 2 (0.01-0.02) 0.635
1 1 (4) 1 (4.8) 0 (0.0)
2 3 (12) 3 (14.3) 0 (0.0)
Oral Feedings Started
No 8 (32) 4 (19) 4 (100) 9.12** 1 (0.25-1) 0.006
Yes 17 (68) 17 (81) 0 (0.0)
Postoperative Ventilation (days) 
(Median – IQR) 9 - 32 7.5 22 1.78 * --- 0.081

Length of hospital stay (days) 
(Median – IQR) 19 - 16 17 32 0.77 * --- 0.457

Table 3. Relationship between the prevalence of death and postoperative complications and outcome (No.: 25).

N.B.: * = Mann Whiteney test, ** = Fisher’s Exact test, IQR = Interquartile range.

overall survival rate was 84%. This is because of better postnatal 
care and advances in surgical techniques [16]. We also observed 
that gestational age, APGAR score, diagnosis time between had 
no association with the surviving and non-surviving patients. 
However, Garabedian et al. (2015) reported higher with 
surviving rate for early diagnosed patient [16]. This difference 
could be because we measured post-natal diagnosis time while 

Garabedian et al. (2015) reported pre-natal diagnosed patients 
[16].

There has been varying data about independent risk factors for 
mortality of EA/TEF patients which include low birth weight, 
presence of associated congenital anomalies, and sepsis [17,18]. 
In the current study it was observed that a non-significant 
relationship was found between birth weight and non-survival. 
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In contrast, Choudhury et al. (1999) reported that higher birth 
weight has association with greater morbidity [19]. This was 
linked with advances in diagnostic tools and better patient 
care. While mode of delivery had no significant odds between 
survival or non-survival cases.

In our cohort study we observed that EA with TEF Type C was 
present in 80% (20 cases) of the patients which is concurrent 
with the literature [20]. Al-Salem et al. (2006) in his work 
also reported 84% of cases with type C TEF in Saudi Arabia 
[14]. Literature suggests that patients of EA with TEF will also 
report additional congenital anomaly mostly cardiac [17]. This 
contrasts with the findings of our study where we only found 
16% of cases with anomalies and other syndromes. We also 
found out that cases of EA with no syndromes had an 84% 
survival rate which is similar to what Keefe et al. (2022) has 
report in his study [17].

Esophageal atresia generally manifests as an isolated anomaly 
with approximately 50% of times it occurs associated with other 
congenital defects such as cardiovascular, genitourinary and 
anorectal malformations [21,22].

In the current study we also reported 7 patients with similar 
anomalies out of which 4 didn’t survive. Cardiac anomaly was 
the main reported anomaly in most (90% cases) along with 
other anomalies. Pinheiro et al. (2012) reports that EA without 
TEF exhibit anomalies in as many as 65% of cases which does 
not concur with our results, while a much lower frequency is 
observed in patients with TEF without atresia (10%) [23]. The 
presence of multiple anomalies is suggestive of deficiency in 
the regulation of the Shh gene during embryogenesis stage [24]. 
Ninety percent of the case who presented with anomaly also 
presented with an associated syndrome. There was 28 percent 
more odds of mortality reported for patients with syndromes 
in our study. VACTERL and CHARGE syndromes frequently 
affect patients with EA/TEF as reported by Keefe et al. (2022) 
[17].

Regarding the associated syndrome, our study reported 
4(16%) patients had associated syndrome in which two had 
chromosomal, two had VECTERAL and one had CHARGE 
syndrome. This is relatively a low number as Stoll et al. (2017) 
reported 53.7% of cases of EA having associated syndromes 
[25].

The present study found that non-survival was associated with 
lack of oral feeding by the end of the first month. The same 
result was reported by Castilloux et al., where inability to be fed 
orally by the end of the first month also [26].

Esophageal atresia (EA) with or without trachea-esophageal 
fistula (TEF), represents the discontinuity of esophagus and 
abnormal connections may form with trachea [20]. Treatment 
option for EA/TEF is surgical repair which many a times leads to 
postoperative complications [27]. Post operative complications 
of EA/TEF includes stricture, leakage, fistula, sepsis, and 
pneumothorax [28]. The reported incidence of pneumothorax, 
anastomotic leak and anastomotic stricture ranges from 45 
%, 6% to 58% and 10% and 59%, respectively [1,29,30]. 
We observed that the data reported 58% of post operative 
complications in our study. Out of which pneumothorax, 
anastomotic leak and anastomotic stricture ranges from 42%, 

35% and 29%, respectively. All the data was withing range that 
is reported for postoperative complications of EA/TEF. Most 
of these complications were not the cause of mortality in the 
current study. Anastomotic strictures following surgery for EA 
are not uncommon, they are cited as symptomatic in more than 
one third of patients presenting with symptoms to clinic [23]. 
Dilatation is a common procedure following strictures cases 
and usually 1-2 dilatations are required following postoperative 
strictures [31,32]. In our data we observed similar dilation 
procedure following strictures. 

One of the limitations of this cohort study was data collection 
was done from a single hospital. Secondly, the data used in the 
current study was limited by virtue of its retrospective nature 
and inherently, some of the measures we investigated did not 
have full patient record. Some subgroup comparisons (e.g., 
PDA, severe coarctation + PAPVR) included only one event; 
hence, the associated p-values are descriptive and should not be 
considered statistically meaningful.

EA with or without TEF has a good survival rate. Mortality 
with EA patients depend upon multiple factors which include 
having multiple anomalies, syndromes and complications. 
Since, the current literature on EA and TEF in Saudi Arabia 
is limited, our findings contribute to the current trend of this 
topic from local perspective. Hence, parents of children with 
esophageal atresia may be counselled based on this data.
Conclusion.

The mortality rate was found to be strongly correlated with 
certain demographic variables, such as birth weight and gender. 
Furthermore, compared to their counterparts, patients with 
multiple anomalies and related syndromes had a higher death 
rate.
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