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What Are the Top Benefits of a Prenatal Diagnosis of Fetal
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Abstract

Background: The aim of the study was to investigate how prenatal
diagnosis of fetal esophageal or intestinal atresia impacts obstetric
and neonatal outcomes.

Methods: This was a retrospective cohort study of mothers and their
neonates affected by fetal esophageal or intestinal atresia and fol-
lowed in our center. The study population comprised 29 mothers and
their fetuses (57%) identified prenatally, and 22 mothers and their
neonates (43%) diagnosed postnatally.

Results: There was no significant difference between the two groups
in induction of labor or mode of delivery. In the prenatal group, there
was significantly higher prevalence of preterm birth before 37 and 34
weeks (59% vs. 31% and 24% vs. 0%, respectively) with no signifi-
cant differences in rates of hospitalizations in a high-risk maternity
unit and severe polyhydramnios (24% vs. 9% and 14% vs. 0%, re-
spectively). Univariate regression analysis demonstrated that the only
significant contribution to the prediction of delivery before 37 weeks
was provided by prenatal diagnosis (R? = 0.08, P = 0.046). Further-
more, we found no differences in age at surgery, neonatal complica-
tions and neonatal death. We observed significant differences in the
duration of a neonatal intensive care unit stay (12 days (interquartile
range: 41) vs. 6 (interquartile range: 4)).

Conclusions: We were not able to demonstrate any benefits of a prenatal
diagnosis of fetal esophageal or intestinal atresia. This should reassure
maternity care providers anytime such an unexpected delivery occurs.
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Introduction

Newborn infants with fetal esophageal, duodenal or intestinal
atresia exhibit respiratory and nutritional problems in the ear-
ly neonatal period [1-3]. In these cases, surgery is performed
shortly after birth. Moreover, they need a clinical evaluation
for any associated anomaly. Fetal esophageal, duodenal or in-
testinal atresia may be detected on a prenatal ultrasound scan.
However, their diagnosis remains difficult and 50% are dis-
covered postnatally because the related polyhydramnios is a
third-trimester finding [4-6].

According to the CRACMO (The French Reference Center
for Congenital Esophageal abnormalities), the prenatal diagno-
sis of fetal esophageal atresia requires delivery at a level 3 ma-
ternal care unit due to the need for immediate neonatal care [7].

The level 3 maternal unit provides obstetric and neona-
tal specialized care. It allows the performance of a pediatric
surgery, including the management of esophageal, duodenal
or intestinal atresia. Therefore, if the patient resides far from
the referral unit, a decision of a scheduled delivery by induc-
tion the labor or by cesarean delivery should be made in ad-
vance [8]. Additionally, the upper gastrointestinal atresia is
frequently complicated by polyhydramnios [9]. According
to the Society for Maternal Fetal Medicine (SMFM) [10], in
case of polyhydramnios, the choice of delivery mode is based
on the standard obstetrics indications. However, compared to
term pregnancies with normal amniotic fluid, pregnancies with
polyhydramnios are found to be a risk factor for cesarean de-
livery and a non-reassuring fetal status [11, 12].

To the best of our knowledge, there have been only a few
studies in the literature evaluating the impact of the antenatal
diagnosis on the obstetric and neonatal outcomes specifically
in cases of fetal esophageal or intestinal atresia, with or with-
out hydramnios.

Most of the recent studies on the antenatal management
of patients affected by fetal esophageal, duodenal or intestinal
atresia focused predominantly on the neonatal outcomes [9].
Interestingly, less attention has been dedicated to the obstetric
outcomes, although this is crucial for selecting the most ap-
propriate management and detecting associated conditions that
may have a substantial influence on neonatal outcomes. The
aim of this study was to evaluate both obstetric and neonatal
benefits and risks of a scheduled delivery at a level 3 of ma-
ternal care unit in the case of prenatally suspected esophageal,
duodenal or intestinal atresia.

Articles © The authors | Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™ | www.jcgo.org
This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits 1
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited


https://crossmark.crossref.org/dialog/?doi=10.14740/jcgo833&domain=pdf&date_stamp=2023-03-10

Diagnosis of Fetal Esophageal or Intestinal Atresia

J Clin Gynecol Obstet. 2023;12(1):1-7

Materials and Methods

We conducted a retrospective cohort study at our prenatal di-
agnosis and pediatric surgery units between January 2009 and
December 2019. We identified all pregnancies affected by fetal
esophageal, duodenal or intestinal atresia referred to our pre-
natal diagnosis unit and all newborns managed for such atresia
in our unit of pediatric surgery. We excluded cases with termi-
nation of pregnancy, stillbirth and false positive cases. Fifty-
one out of a total of 77 consecutive mother-baby pairs met the
exclusion criteria. The study population comprised 51 preg-
nancies, including 29 mothers (57%) and their 30 fetuses af-
fected by prenatally diagnosed fetal atresia (there was one twin
pregnancy with both twins affected), and 22 mothers (43%)
and their 22 babies with postnatally diagnosed fetal atresia.

The study was approved by the CNIL (Commission Na-
tionale de I’Informatique et des Libertes), approval number
2211250v0. The study was also registered with the Clinical Tri-
als.gov registry (NCT05362604). The study complied with the
World Medical Association Declaration of Helsinki regarding
ethical conduct of re-search involving human subjects.

Neonatal units in French hospitals are classified in three lev-
els [13]. So that infants requiring high level care can receive it in
a tertiary neonatal unit within the same network when appropri-
ate, i.e., including a pediatric surgery team. The prenatal care of
mothers with fetal esophageal or intestinal atresia includes obstet-
ric consultation and level 3 ultrasound scheduled every 4 weeks
at our unit until the end of the pregnancy, antenatal consultations
with a specialized multidisciplinary team, and an antenatal visit
to the birth center to reduce parental anxiety. We also provide a
systematic antenatal psychological support for both parents as an
integral component of the obstetrics follow-up.

We defined two groups of infants based on the prenatal
diagnosis. The prenatal group comprised patients affected by
confirmed fetal esophageal, duodenal or intestinal atresia and
followed in our high-risk pregnancy unit, and scheduled for de-
livery between 38 and 39 weeks in our tertiary center, regard-
less of the patient’s place of residence. The postnatal group
comprised patients with unsuspected fetal atresia who deliv-
ered in their local hospitals: their newborns were transferred to
our tertiary hospital within 24 h and the mother had the option
to be also transferred in order to accompany her baby.

Data were extracted from patient records, ultrasound re-
ports, obstetric clinic visits, labor ward reports, and neonatal
intensive care unit reports. We compared differences between
prenatally and postnatally diagnosed atresia. Variables include
gestational age at delivery, preterm delivery, induction of la-
bor, mode of delivery, birth weight, age at surgery, length of
hospital stay, neonatal complications, and neonatal death.

The definitions of polyhydramnios were maximal vertical
pocket greater than or equal to 8 cm or amniotic fluid index
greater than or equal to 24 cm. Severe polyhydramnios symp-
toms were managed by drainage of excess amniotic fluid. A
cervix less than 25 mm was considered at high risk of preterm
labor [14]. Small for gestational age at birth was defined as
a newborn with a birth weight under the 10th percentile, ad-
justed for gestational age at delivery and by gender [15].

Distributions were tested for normality by the Kolmog-
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orov-Smirnov test. Statistical comparisons were performed
using the unpaired #-test for continuous variables, the Mann-
Whitney U-test for not normally distributed data, and the
Fisher exact and Chi-square tests for categorical variables. All
analyses were two-tailed, and P < 0.05 was used to define sta-
tistical significance.

Logistic regression analysis was used to identify risk fac-
tors for preterm birth: the type of atresia, the presence of as-
sociated malformations or polyhydramnios and the total travel
length. Kaplan-Meier survival curve was used to compare the
gestational age at delivery, the duration of hospital stay and
the duration of neonatal intensive care unit stay data in the two
groups. The statistical software package SPSS 24.0 was used
for data analysis.

Results

Analysis of the study population characteristics showed no sig-
nificant difference in body mass index, parity, smoking status,
and obstetric history (Table 1). We observed a higher maternal
age in the prenatal group (difference in means = 2 years). The
median gestational age of referral for level 3 ultrasound was
24 weeks (interquartile range (IQR): 22 - 32). In the prenatal
group, the median travel length for obstetrics monitoring was
significantly greater than that of the control group (661 km
(IQR: 815) vs. 164 km (IQR: 180); P=0.01).

In the prenatal group (Table 2), delivery gestational age
was lower by 2 weeks and there was a higher prevalence of
preterm birth before 37 and 34 weeks (59% vs. 31%; P =
0.05 and 24% vs. 0%; P > 0.01, respectively). According to
the Kaplan-Meier estimates (Fig. 1a), the median duration of
pregnancy was lower in the prenatal group compared with the
postnatal group. The resulting P value for log rank tests was
0.001. Univariate regression analysis (Table 3) demonstrated
that only prenatal diagnosis provided a significant contribu-
tion to the prediction of delivery before 37 weeks (R? = 0.08,
P =0.046). There was no significant difference in induction of
labor and nor in the mode of delivery.

The prenatal group had similar neonatal outcomes to the
postnatal one. Table 4 shows no differences in age at surgery,
neonatal complications and neonatal death. However, we found
clinically significant differences in duration of hospital stay and
neonatal intensive care unit stay in the prenatal group (28 days
(IQR: 45) vs. 18 days (IQR: 12); P=0.08 and 12 days (IQR: 41)
vs. 6 days (IQR: 4); P = 0.02, respectively). According to the
Kaplan-Meier estimates (Fig. 1b and c), the duration of hospital
stay and the neonatal intensive care unit stay were higher in the
prenatal group compared with the postnatal group. The resulting
P values for the log rank tests were 0.01 and 0.01, respectively.
We also found a higher prevalence of jejunoileal atresia in the
prenatal group (46% vs. 14%; P = 0.02) and esophageal atresia
in the postnatal group (31% vs. 68%; P = 0.06).

Discussion

Here, we observed a significantly higher prevalence of preterm
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Table 1. Maternal Clinical and Demographic Characteristics of the Study Population of Pregnant Women by Prenatal and Postnatal

Diagnosis
Maternal characteristics Prenatal (n = 29) Postnatal (n = 22) P
Age (years) 31+5 29+6 0.01*
BMI (kg/m?) 24£5 24+3 0.21
Obese (BMI > 30 kg/m?) 4 (14%) 1 (5%) 0.65
Smoking during pregnancy
Non-smoker 15 (52%) 15 (68%) 0.16
Smoker < 10 cigarettes/day 5 (17%) 2 (9%)
Smoker > 10 cigarettes/day 2 (6%) 1 (5%)
Obstetric history
Nulliparous 13 (45%) 12 (54%) 0.57
Presence of uterine scar 5 (17%) 1 (5%) 0.40
Diabetes
Pre-gestational diabetes mellitus 0 (0%) 1 (5%) 0.29
Gestational diabetes mellitus 3 (10%) 4 (18%)
Abnormal level II ultrasound 29 (100%) 3 (14%) <0.01%*
Gestational age at time of level I1I ultrasound 24 (10) NA -
Distance between the patient’s residence and the tertiary centre (km)? 83 (78) 86 (70) 0.90
Number of visits in a tertiary center 4 (3.5) 1.8 (1) 0.01%*
Overall consultations in a tertiary center 6(5) 0 (0) 0.01*
Total travel length (km) 661 (815) 164 (180) 0.01%*

2Average distance between where the patient lives and the tertiary center used for a prenatal care. *P < 0.05. Data are given as mean + standard
deviation, median (interquartile range) or n (%). Comparisons between groups by Chi-square or Fisher’s exact tests for categorical variables and the
Mann-Whitney U-test and unpaired t-tests for continuous variables. BMI: body mass index; NA: not applicable.

Table 2. Obstetric Outcomes of the Study Population of Fetuses by Prenatal and Postnatal Diagnosis

Obstetric outcomes Prenatal (n = 29) Postnatal (n = 22) P
Polyhydramnios 12 (41%) 5/11 (45%) >0.99
Hospitalization in high-risk maternity unit 7 (24%) 2 (9%) 0.27
Severe polyhydramnios 4 (14%) 0 (0%) 0.12
At high-risk of preterm birth 3 (10%) 1 (5%) 0.65
Premature rupture of membranes 3 (10%) 0 (0%) 0.26
Course of antenatal steroids 9 (31%) NA -
GA at delivery (weeks) 36 £2.5 38+£2.2 0.10
Delivery before 37 weeks 17 (59%) 7 (31%) 0.05*
Delivery before 34 weeks 7 (24%) 0 (0%) 0.01*
Induction of labor 12 (41%) 9 (41%) 0.77
Mode of delivery, indication
Vaginal 14 (48%) 10 (45%) 0.58
Operative vaginal 4 (14%) 5(23%) 0.54
Elective cesarian delivery 7 (24%) 3 (14%) 0.77
Cesarian delivery for fetal indication 4 (14%) 4 (18%)

*P < 0.05. Data are given as mean * standard deviation, median (interquartile range) or n (%). Comparisons between groups by Chi-square or
Fisher’s exact tests for categorical variables and the Mann-Whitney U-test and unpaired t-tests for continuous variables. GA: gestational age; NA:

not applicable.
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Figure 1. Kaplan-Meier survival curves demonstrating the gestational age of delivery (a), the duration of hospital stay (b) and the
duration of neonatal intensive care unit stay (c) data in the postnatal group and prenatal group.

birth before 37 and 34 weeks in the prenatal group. It seems
that this higher risk of preterm delivery was associated with
the prenatal diagnosis.

The retrospective nature of the analysis and the use of rou-
tine clinical practice data explain some missing information.
However, our center has uniform obstetrics, antenatal, pediat-
ric and surgery practices. In addition, this is an original study
on a rare pathology. Contrary to the few relevant studies in
the literature which focused on the neonatal outcomes, we also
analyzed the obstetrical outcomes.

These results agree with Garabedian et al and De Jong et
al who found a lower delivery gestational age in the group of
prenatal diagnosis of fetal esophageal atresia (5 and 12 days,
respectively) [9, 16]. The population-based study from the
French National Register for infants with esophageal atresia
type A born from 2008 to 2014 confirmed that the gestational
age at delivery was significantly higher in the postnatal group
compared to the prenatal group (36 weeks (35 - 38) versus
34 weeks (32 - 36); P = 0.048) [17]. A prospective study of
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congenital duodenal obstruction comprising duodenal atresia
or stenosis in the UK found an overall median gestational age
at birth of 36 weeks (26 - 42) [18]. These findings could be
explained by the more severe forms of esophageal atresia in
the prenatal group. In fact, Garabedian et al [19] described a
greater defect size (2 cm vs. 1.4 cm, P <0.001) and De Jong et
al [16] found a greater rate of polyhydramnios (53% vs. 27%;
P =0.04) in the prenatal group. As other authors have noticed,
we observed no differences in the rate of associated anomalies
between the antenatal and postnatal groups of esophageal atre-
sia [20]. The antenatal diagnosis of esophageal atresia is still
challenging even for experts and this could explain the dispar-
ity in the two groups. Though we found a higher prevalence of
jejunoileal atresia in the prenatal group and esophageal atresia
in the postnatal group, the regression analysis showed that the
type of atresia did not provide a significant contribution to the
prediction of preterm delivery. Furthermore, we did not find
differences in the prevalence of high-risk maternity unit hospi-
talizations and severe polyhydramnios in the two groups.
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Table 3. Univariable Regression Analysis in Prediction of Pre-

term Birth Before 37 Weeks

Variable Crude OR (95% CI) P value
Maternal characteristics
Maternal age (years) 1.04 (0.94 - 1.15) 0.49
Maternal BMI (kg/m?) 0.91 (0.80 - 1.05) 0.20
Smoking during pregnancy
Non-smoker (reference)  1.00 0.30
Smoker 0.55 (0.18 - 1.70)
Parous (reference) 1.00 0.66
Nulliparous 1.28 (0.42 - 3.93)
Pregnancy complication
Gestational diabetes 1.55(0.42 - 5.77) 0.51
Polyhydramnios 1.53 (0.42 - 5.61) 0.52
Severe polyhydramnios ~ 4.06 (0.39 - 42.49) 0.24
Type of atresia
Esophageal atresia 1.36 (0.45 - 4.16) 0.56
Duodenal atresia 1.53 (0.31 - 7.69) 0.60
Jejunoileal atresia 0.78 (0.24 - 2.57) 0.68
Colonic atresia 0.33 (0.03 - 3.45) 0.36
Associated anomalies 1.15 (0.38 - 3.53) 0.80
Prenatal diagnosis 3.12(1.02 - 10.72) 0.046%*
Total travel length (km) 1.00 (0.99 - 1.00) 0.58

*P < 0.05. BMI: body mass index; OR: odds ratio; Cl: confidence in-
terval.

We demonstrated that scheduled delivery was not associ-
ated with an increased risk for cesarean delivery and induction
of labor. However, the overall cesarean section rate at the study
was higher than the overall rate at our unit (40% vs. 17.9%
all causes combined) [21]. This is in agreement with Zeino et
al [11], who observed a higher cesarean delivery rate (45.4%
versus 8%, P < 0.05), more inductions of labor and non-vertex
presentations (forehead, bregma, face) (57.9% versus 27.8%;
P <0.05 and 7.8% versus 1%; P < 0.05, respectively) in a case
of idiopathic polyhydramnios.

Further, we also found a higher duration of neonatal in-
tensive care unit stay in the prenatal group. This result agrees
with Schlee et al, who also report trends toward lower morbid-
ity and shorter hospitalization periods in the out born group
affected by esophageal atresia [22]. We infer that the longer
hospital stay may be related to the higher prevalence of pre-
term birth in the prenatal group. We think that atresia severity
may facilitate prenatal identification and diagnosis, and may
also explain the higher duration of neonatal intensive care unit
stay. Still, we found no statistically significant difference in
age at surgery, duration of exclusive intravenous nutrition, sur-
gical and neonatal complications, associated malformations,
and neonatal death between the two groups. These findings are
in disagreement with De Jong et al [16] who reported a higher
mortality in the prenatal group. Garabedian et al [9] also found
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that the composite variable of morbidity (anastomotic esopha-
geal leaks, recurrent fistula, stenosis) was higher in the prena-
tal diagnosis group (38.7% vs. 26.1%, P = 0.044). The last re-
sult may be explained by the higher prevalence of esophageal
atresia and related thoracic surgery in this study.

Conclusion

We were not able to demonstrate any benefits of a prenatal
diagnosis of fetal esophageal or intestinal atresia. In addition,
we observe significantly more premature births and a high-
er length of neonatal hospital stay in the prenatal diagnosis
group. Our experience shows no differences in neonatal out-
comes regardless the time of the diagnosis. That should re-
assure maternity care providers anytime such an unexpected
delivery occurs. However, as no pediatrician is permanently
available to provide the first line of support at all level 1 and
2 obstetric units in France, we still recommend a scheduled
delivery at a tertiary center in the case of antenatally suspected
esophageal or intestinal atresia. Furthermore, we strongly en-
courage active participation of local maternal-fetal specialists
and pediatrician in the obstetrics follow-up of these cases.
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Table 4. Neonatal Outcomes of the Study Population of Fetuses by Prenatal and Postnatal Diagnosis

Neonatal outcomes Prenatal (n = 30) Postnatal (n = 22) P
Sex
Male 18 13 >0.99
Female 12 9
Birth weight (g) 2,633 + 684 2,800 + 486 0.35
Birth height (cm) 47.6+2 46.8+ 1.5 0.21
Head circumference at birth (cm) 35£1.5 34+0.8 0.04*
5-min Apgar score < 7 2 (7%) 0 (0%) 0.52
pH <7.20 8 (27%) 2/10 (20%)? >0.71
Mechanical ventilation 15 (52%) 10 (45%) >0.99
Phototherapy 5 (17%) 3 (14%) >0.99
Infection 19 (65%) 8 (36%) 0.09
Associated anomalies 13 (45%) 10 (45%) >0.99
VACTERL 2 (7%) 1 (5%)
CHARGE syndrome 1 (3%) 0 (0%)
Chromosomal anomalies 3 (10%) 0 (0%)
Type of atresia
Esophageal atresia 9 (31%) 15 (68%) 0.06*
Duodenal atresia 5 (17%) 2 (14%) 0.67
Jejunoileal atresia 14 (46%) 3 (14%) 0.02*
Colonic atresia 2 (7%) 2 (9%) >0.99
Age at surgery (days) 2(2) 2(2.5) 0.80
Cutaneous stoma 10 (34%) 4 (18%) 0.34
Second surgery 10 (34%) 5(23%) 0.54
Parenteral nutrition (days) 7(7) 7(7) 0.64
Duration of hospital stay (days) 28 (45) 18 (12) 0.08
Duration of neonatal intensive care unit stay (days) 12 (41) 6(4) 0.02%*
Duration of neonatal reanimation stay (days) 10 (15) 10 (6) 0.86
Neonatal death 2 (7%) 1 (5%) >0.99

aMissing information *P < 0.05. Data are given as mean * standard deviation, median (interquartile range) or n (%). Comparisons between groups by
Chi-square or Fisher’s exact tests for categorical variables and the Mann-Whitney U-test and unpaired t-tests for continuous variables.
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