
INTRODUCTION

Approximately 3% of human newborns present with con-
genital malformations (Nadler, 1986). Without surgical in-
tervention, one-third of these infants would die since their
malformations are not compatible with sustained life out-
side the uterus. In figures, this means that in Latvia nearly
200 children are born each year with a life-threatening mal-
formation. Survival and quality of life of these patients de-
pend on proper diagnostics, well-timed and qualified treat-
ment, prematurity and presence of associated anomalies.

The most common pathologies which present imediately after
birth and can be diagnosed prenatally are esophageal atresia
(EA), duodenal atresia (DA) and congenital abdominal wall
defects (AWD): gastroschisis (G) and omphalocele (O).

The incidence of EA in Latvia is approximately 1 in 5000
live births. DA is seen in 1 of 5,000–10,000 live births.
Gastroschisis and omphalocele are among the most fre-
quently encountered congenital anomalies in pediatric sur-
gery. The combined incidence of these anomalies is 1 in
2,000 live births.

Due to the development of prenatal diagnostics, improve-
ment of surgical techniques and pre- and postoperative in-
tensive care, most newborns with these otherwise fatal con-
genital pathologies can be rescued by an operation in the
neonatal period. For better treatment outcome proper prena-
tal and postnatal diagnostics is essential. In our country all
neonatal surgical procedures are performed in the Chil-
dren`s Clinical University Hospital in Rîga.

Esophageal and duodenal atresia, as well as congenital ab-
dominal wall defects can and should be diagnosed prena-
tally. These malformations are best managed by appropriate
medical and surgical therapy after maternal transport to
Rîga and planned delivery at term.

Ultrasound testing has become a routine part of the prenatal
evaluation of almost all pregnancies. Most defects can be
reliably diagnosed in the late first or early second trimester.
A mother who is carrying a foetus with esophageal atresia
(EA) may have polyhydramnios, which occurs in approxi-
mately 33% of mothers with foetuses with esophageal
atresia and distal tracheoesophageal fistula (TEF) and in
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The most common surgical congenital malformations of newborns in Latvia are esophageal
atresia (EA) with or without tracheoesophageal fistula (TEF), duodenal atresia (DA) and abdomi-
nal wall defects — gastroschisis (G) and omphalocele (O). Survival and quality of life of these pa-
tients depend on precise pre- and postnatal diagnosis, timely and qualified treatment, and
presence of associated anomalies and prematurity. The aim of our study was to define prenatal
and postnatal diagnostic problems of the most common surgical congenital malformations of new-
borns in Latvia. Data concerning pre- and postnatal diagnostics from case-records of patients
treated in Children`s Clinical University Hospital from 1998 till 2008 with esophageal atresia (58
patients), duodenal atresia (20 patients) and congenital abdominal wall defects — gastroschisis
(17 patients) and omphalocele (28 patients) were analysed. Results showed that in case of EA
prenatal USG was performed in 62% of expectant mothers and in neither case suspicion about
EA was expressed. In all patients after birth diagnostic placement of nasogastric tube was per-
formed. In approximately one-third catheter of bad opaqueness was used. Preoperative broncho-
scopy and esophagoscopy in order to exclude upper tracheoesophageal fistula were performed in
two patients from the analysed group. In 40% of cases DA was diagnosed in prenatal ultra-
sonography. G was diagnosed prenatally in 29.4%, O — only in 3.7%.
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virtually 100% of mothers with foetuses with esophageal
atresia without fistula (Saxena and Geoffrey, 2008). De-
crease or absence of stomach bubble is also a classical ultra-
sonographic feature in the foetus with EA.

Duodenal atresia is prenatally detected in 32–57% of pa-
tients (Grosfeld and Rescorla, 1993; Phelps et al., 1997).
Sonographic features of duodenal obstruction — double-
bubble sign — become apparent in the third trimester. Poly-
hydramnios develops in 32–59% of cases. In the presence
of polyhydramnios, normal findings on ultrasonography of
the foetus do not exclude duodenal atresia (Al-Salem et al.,
1989; Grosfeld and Rescorla, 1993). Approximately 80% of
cases are prenatally diagnosed with confirmation following
delivery (Phelps et al., 1997).

The unique anatomic characteristics of gastroschisis and
omphalocele allow them to be identified and differentiated
using prenatal ultrasound. Using a combination of maternal
serum screening and ultrasound, the sensitivity and specific-
ity for prenatal diagnosis of abdominal wall defects should
approach 100% (Lennon and Gray, 1999). Associated
anomalies which are present in approximately 10 to 35%
(Puri, 2003) of newborns with EA, DA and AWD can be di-
agnosed by ultrasound as well. It is important to remember
that sonography is operator-dependent. The scope and reli-
ability of the information obtained is directly proportional
to the skill and experience of the sonographer.

Given its long record of safety, utility, and cost-effectiv-
eness, ultrasound will remain the modality of first choice
when screening the foetus. However, foetal magnetic reso-
nance imaging (MRI) is beginning to fill a niche in situa-
tions where ultrasound does not provide enough informa-
tion about the possible congenital malformation. Foetal
motion once limited MRI’s utility for imaging in the uterus,
but today’s ultrafast MRI techniques have all but eliminated
that problem. New MRI technology enables images to be
acquired in less than one second and provide multiplanar
views that help physicians to more accurately make diagno-
ses. Such technology has led to increased usage of foetal
MRI, for earlier diagnosis of conditions affecting the baby
and has proven useful in planning foetal surgery and design-
ing postnatal treatments (Harvey, 2005). Typical scenarios
for foetal MRI are after a suspected anomaly was spotted
with ultrasound and if the mother is at risk for a condition
that cannot be visualised well with sonography.

In case of esophageal atresia and duodenal atresia proper
postnatal diagnostics is important. Passing nasogastric tube
if EA is suspected and plain chest and abdominal X-ray ex-
amination in vertical position is essential to make correct di-
agnosis of this malformation. Characteristically, the neonate
born with esophageal atresia drools and has substantial mu-
cus, with excessive oral secretions. If suckling at the breast
or bottle is allowed, the baby appears to choke and may
have difficulty maintaining an airway. Significant respira-
tory distress may result.

Symptoms of duodenal atresia commence within the first 24
hours after birth. However, patients may present hours or
days after delivery. Sustained vomiting (bilious or nonbil-

ious) is the most common symptom, occurring in
approximately 85% of cases (Bailey et al., 1993). Nonbil-
ious vomiting occurs when atresia is present above the pa-
pilla of Vater. Vomiting is associated with variable dehy-
dration, changes in serum electrolytes, and weight loss.

In infants with gastroschisis the bowel should be inspected
to ensure its blood supply is not compromised by twisting
of the mesentery or constriction at the abdominal wall de-
fect. If so, the defect should be treated immediately. The
bowel should be wrapped in warm saline-soaked gauze
(Suita et al., 2000). Newborns with gastroschisis and om-
phalocele should be placed in a temperature-controlled en-
vironment, as they lose a great deal of heat through the ex-
posed bowel.

The perinatal management of these patients involves many
different medical disciplines, such as obstetricians, sonogra-
phers, neonatologists, geneticists, pediatric surgeons and
general practicioners. It is essential that the affected family
can be managed using a team approach. Thus, the aim of
our study was to determine prenatal and postnatal diagnos-
tic problems of the most common surgical congenital
anomalies of newborns in our country.

MATERIALS AND METHODS

In order to carry out descriptive clinical investigation, data
concerning pre- and postnatal diagnostics from case-records
of patients treated in the Children`s Clinical University Hos-
pital from 1998 till 2008 with esophageal atresia (58 pa-
tients), duodenal atresia (20 patients) and congenital abdomi-
nal wall defects, gastroschisis (17 pts) and omphalocele (28
pts), were analysed. Statistical processing was performed by
determination of the 95% confidence limit (95% CI) using
the programme CIA. For performing all investigations per-
mission from the ethical committee of Pauls Stradiòð Clinical
Hospital Support Foundation was received.

RESULTS

Esophageal atresia. Suspicion of EA not raised in a prena-
tal case. Prenatal USG was performed in 62% of cases; in
45% polihydramnion was diagnosed (Table 1). In all pa-
tients after birth diagnostic placement of nasogastric tube
was performed. Nasogastric tubes of different materials
were used. In 28 patients X-ray examination with a
nasogastric tube placed in the oral segment of atretic esoph-
agus was performed. In approximately one-third of cases an
opaque catheter was used, which is one of the reasons why
diagnostics were not very effective (the relationship be-
tween oral segment of esophagus and vertebrae was not
possible to detect). In four patients X-ray examination with-
out placement of a nasogastric tube in oral segment of
esophagus was performed (11.8%). Water-soluble contrast
media was used in two EA patients (5.9%). Preoperative
bronchoscopy and esophagoscopy in order to exclude upper
tracheoesophageal fistula were performed in two patients
from the analysed group.
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Duodenal atresia. From 1998 till 2008, twenty patients
with DA were treated. Eight patients were premature. In
40% of cases duodenal atresia was diagnosed in prenatal
ultrasonography (Table 1). On the first day of life, 15 pa-
tients (75%) presented with bilious vomiting, the other pa-
tients (25%) had nonbilious vomiting. In more than one half
of patients (55%) DA was diagnosed using plain abdominal
X-ray examination in vertical position. In other cases (45%)
incomplete DA was diagnosed using upper GI contrast
study. In six cases (30%) Down syndrome and congenital
heart disease were diagnosed.

Congenital abdominal wall defects. In approximately 76%
of cases with gastroschisis and in 91% with omphalocele
women during pregnancy underwent prenatal ultrasound
screening. Gastroschisis was diagnosed only in five cases
(29.4%), omphalocele in only one case (3.7%) (Table 1).
Polyhydramnios and associated anomalies were diagnosed
in three cases (11%) — renal dysplasia, coarctation of aorta,
multiple defects of atrium.

DISCUSSION

The diagnostic potentialities of congenital malformations in
Latvia has improved rapidly over the last few years. Avail-
ability of prenatal ultrasonography, development of mag-
netic resonance imaging (MRI) by evolving ultrafast scan-
ning techniques and possibility of education in leading
institutions of Europe and world for obstetricians, sono-
graphers, neonatologists, and pediatric surgeons make feasi-
ble well-timed and exact diagnosis of congenital surgical
malformations.

Timely perfomed and correct surgical treatment of congeni-
tal anomalies depend very much on early and precise diag-
nostics of the pathology. It is proven that proper prenatal
and postnatal diagnostic is a key to well-timed surgical and
medical treatment; it makes recovery of the patient faster
and cost-effective (Bittencourt et al., 2004).

In the last decade, in leading clinics of Europe and USA
emphasis is placed on prenatal diagnostics. In Western
countries prenatal sonography is performed in approxi-
mately 90% of expactant mothers; in Latvia, only in 62%.
By performing prenatal sonography, not only „main pathol-
ogies” like esophageal or duodenal atresia or congenital ab-
dominal wall defects, but also associated congenital anoma-
lies of other organ systems can be diagnosed. Prenatal
diagnosis influences the place, timing and mode of delivery
in cases of complicated congenital anomalies. Unfortu-

nately, EA is not diagnosed prenatally in Latvia (in Western
countries isolated EA prenatally is found in 95% of cases,
and EA with TEF in approximately 35%). In Latvia DA in
prenatal sonography was diagnosed in 40% and polyhydr-
amnios in 45% of pregnancies. Literature indicated that pre-
natal diagnostics of duodenal atresia using ultrasonography
can be as high as 87% (Gupta and Sumit, 2000; Lawrence et

al., 2004) and polyhydramnios 75% (Bambini, 2000; Gupta
and Sumit, 2000; Sweed, 2003; Lawrence et al., 2004;
Millar et al., 2005). Regarding congenital abdominal wall
defects (both gastroschisis and omphalocele) prenatal diag-
nosis in Latvia is unsatisfactory. Only in 3.7% cases
omphalocele was diagnosed prenatally and gastroschisis in
29.4%. In comparison, positive results of prenatal sono-
graphy in cases of AWD in leading clinics of Europe are in
reach 65 to 79% (Henrich et al., 2008).

Admittedly, a small number of expectant mothers in Latvia
undergo prenatal ultrasound screening. Prenatal diagnostic
in Latvia should be improved. It would allow to plan place,
time and mode of delivery, thus ensuring well-timed and
qualified correction of congenital anomaly.

Comparing postnatal diagnostics of congenital surgical mal-
formations of newborns in Latvia and various clinics
abroad, the situation significantly differs. In Latvia in all
newborns with EA, the nasogastric tube in the stomach is
passed immediately after birth. In our work we established
that in all 58 EA patients a nasogastric tube was passed in
esophagus for diagnostic reasons. X-ray examination of EA
is used in a raher small number of cases (80%). It must be
emphasised that X-ray examination of chest and abdomen
in vertical position is mandatory for all EA patients. In Lat-
via until now preoperative bronchoscopy was performed in
only two cases of EA. We underline that in leading Western
countries operative correction of EA is started only after
bronchoscopy is performed.

Case records of DA patients show that only 80% of patients
arrived to the Children`s Clinical University Hospital in the
first 24 hours of life. On the first day of life 15 patients
(75%) presented with bilious vomiting, which indicates to
atresia below papilla of Vater. Literature from various pedi-
atric surgery centres show that in 80% of DA patients there
was bilious vomitting (Bambini, 2000; Gupta and Sumit,
2000; Sweed, 2003). In 38–55% of patients with duodenal
obstruction association with another significant congenital
anomaly is seen (Gupta and Sumit, 2000; Harvey, 2005).
Our study shows that associated anomalies were present in
30% of DA patients (congenital heart disease, renal
dysplasia, Down syndrome). Also, data in the literature
shows that approximately 30% of cases are associated with
Down syndrome, and 23–34% of cases are associated with
isolated cardiac defects. Almost in 50% of cases duodenal
atresia is associated with prematurity and low birth weight
(Gupta and Sumit, 2000; Millar et al., 2005; Sweed, 2003).

Only approximately one-third (33%) of patients with AWD
were born in Rîga. Others were transported to the
Children`s Clinical University Hospital during the first 24

T a b l e 1

PRENATAL DIAGNOSIS OF THE MOST COMMON SURGICAL
CONGENITAL MALFORMATIONS

Esophageal
atresia

Duodenal
atresia

Gastro-
schisis

Ompha-
locele

Prenatal ultrasonoscopy 62% 80% 76% 91%

Suspected pathology 0% 40% 29,4% 37%

Polyhydramnios 45% 45% 47% 11%
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hours of life. In Latvia omphalocele is an isolated anomaly
was seen in 18.5% of cases, but in 81.5% associated anoma-
lies were diagnosed. Data from other clinics shows that as-
sociated anomalies are present in cases of omphalocele in
approximately 72% (Collins et al., 2007). 22% of omphalo-
celes diagnosed were of associated with congenital anoma-
lies. Our data showed that 11% of patients with AWD had
chromosomal anomalies, which is almost one half of the
proportion mentioned in literature (Mann et al., 2008).

For more precise and well-timed pre- and postnatal diagnos-
tics of congenital malformations MRI can be used. Until re-
cently, the long acquisition times required for this investiga-
tion were not conductive to foetal imaging because foetal
movements resulted in poor quality images. Obtaining ade-
quate images with the traditional spin-echo technniques re-
quired foetal sedation or paralysis (Daffos et al., 1988).
Within the development of ultrafast scanning techniques,
the artifacts caused by foetal motion have almost been elim-
inated (Hubbard et al., 1999). MRIF now is an important
part of prenatal diagnosis of congenital amomalies and can
be of great value in doubtful and suspicious cases. Recently
foetal MRI has become available also in Rîga, thereby also
in our country in so called „borderline cases” ultrasono-
scopy should be followed by foetal MRI, especially in 2nd
and 3rd trimester of pregnancy.

Although none of the technologies alone can provide 100%
infallibe diagnosis. The management of patients with these
congenital malformations is complex and multidisciplinary.
It should be underlined that the affected family should be
managed using a team approach, and that information and
experience should be exchanged freely.
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PRENATÂLÂS UN POSTNATÂLÂS DIAGNOSTIKAS PROBLÇMAS BIEÞÂKO ÍIRURÌISKO IEDZIMTO PATOLOÌIJU
DIAGNOSTIKÂ LATVIJÂ

Bieþâkâs íirurìiskâs iedzimtâs patoloìijas jaundzimuðajiem ir barîbas vada atrçzija (BVA) ar vai bez traheoezofageâlu fistulu, duodenâla
atrçzija (DA) un iedzimti vçdera priekðçjâs sienas defekti – gastroðîze (G) un omfalocçle (O). Ðo pacientu izdzîvoðana, izveseïoðanâs un
dzîves kvalitâte ir atkarîga no precîzas prenatâlâs un postnatâlâs diagnostikas, savlaicîgas un kvalificçtas ârstçðanas, asociçto anomâliju
klâtbûtnes un jaundzimuðâ neiznçsâtîbas. Darba mçríis bija noskaidrot minçto patoloìiju prenatâlâs un postnatâlâs diagnostikas problçmas
Latvijâ. Tika apkopoti dati no Bçrnu klîniskajâ universitâtes slimnîcâ (BKUS) laika posmâ no 1998. lîdz 2008. gadam ârstçto pacientu
medicîniskajâm kartçm. Jâsecina, ka prenatâlâ bieþâko íirurìisko malformâciju diagnostika Latvijâ ir neapmierinoða — nevienâ gadîjumâ
prenatâli nav diagnosticçta BVA, O – 3,7%, G un DA attiecîgi 29,4% un 40% gadîjumu. Attîstîto valstu klînikâs ðie râdîtâji atkarîbâ no
patoloìijas ir 65–95%. Asociçto anomâliju bieþums mûsu valstî korelç ar datiem literatûrâ. Arî minçto patoloìiju postnatâlâ diagnostika ir
jâpilnveido, piemçram, BVA gadîjumâ kâ „zelta standarts” ievieðama pirmsoperâcijas bronhoskopija.
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