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Abstract

Introduction: Holoprosencephaly (HPE) is the most frequent malformation
of the prosencephalon. It represents the absence or incomplete division of the
prosencephalon during the 4™ and 8" week of gestation. Its incidence is esti-
mated to be 1 in 16,000 live births and 1 in 250 spontaneous abortions. Ac-
cording to the degree of cerebral involvements, it is classified into 3 types:
alobar, semilobar, and lobar. Alobar is the most severe type. Duodenal atresia
occurs in approximately 1:10,000 live births. It can be fatal unless diagnosed
and surgically treated promptly. It is a less common cause of polyhydram-
nion. The diagnosis of duodenal obstruction may be suspected prior to the
child’s birth by prenatal ultrasonography. The outcome of congenital duo-
denal obstructions, in terms of mortality rate, has improved over the last
decades, mainly attributable to the improvement in the quality of prenatal
diagnosis and neonatal intensive care. Embryological basis for etiology of
duodenal atresia is thought to be due to errors of recanalization. Duodenal
atresia is associated with other congenital anomalies in spite with holopro-
sencephaly. This is the only case (HPE with duodenal atresia) which is re-
ported in Hasan Sadikin Hospital in the last five years. Materials and Me-
thods: A patient G,P,A, who had vaginal birth 6 years ago, without complica-
tion on mother and fetus was referred to Hasan Sadikin Hospital with abdo-
minal discomfort as main complaint on her 33 - 34 weeks of pregnancy. Pre-
natal care was during the first and second trimester by midwife and sonogra-
phy in satellite hospital. She had polyhydramnion and head abnormality and
referred to Hasan Sadikin Hospital. Sonography examination showed alobar
holoprosencephaly, abnormal facial (cleft lip and palate, absent nasal bone,
hypotelorism), duodenal atresia and polyhydramnios (Amniotic Fluid Index
50 cm); other examinations were normal. Amnioreduction and karyotyping
examination were done. After 3 weeks the amniotic fluid increased (Amniotic

DOI: 10.4236/0jog.2019.98115 Aug. 21, 2019

1189 Open Journal of Obstetrics and Gynecology


http://www.scirp.org/journal/ojog
https://doi.org/10.4236/ojog.2019.98115
http://www.scirp.org
https://doi.org/10.4236/ojog.2019.98115
http://creativecommons.org/licenses/by/4.0/

W. Permadi et al.

Fluid Index 45 cm) and the patient complaint recurrent abdominal discom-
fort, so second amnioreduction was done. Estimated fetal weight was 2500
gram, using Doppler examination umbilical arteries were in normal limits
(pulsatility index = 1.08). Cesarean section on 38 weeks of pregnancy was
done considering the abnormal head circumference and diameter as re-
quested by the mother and the family. Results: The patient had poor prenatal
care, late diagnosed congenital anomalies ie. holoprosencephaly, facial ano-
maly and duodenal atresia. Fetal malformation might be clearly visible earlier
if sonography examination on the first and second trimester was done ap-
propriately, and mother and family were informed to choose the right action.
Postnatal examination (MRI and USG) were not done. BNO examination re-
vealed double bubble on the upper abdomen up to the left and right part. The
baby was referred to the pediatric surgery with duodenal atresia and
duodenostomy was planned. Genetic testing using conventional karyotype
analysis ruled out aneuploidy of chromosomes 13, 18, 21, X and Y. No other
risk factors such as smoking, alcohol, diabetes, infectious disease and drugs
were before and during pregnancy. But she had bad environmental condition
near a river with colored and bad smelled water from factory waste. Conclu-
sions: Alobar holoprosencephaly is a disorder of brain development with a
very poor prognosis. Combination of alobar holoprosencephaly and duodenal
atresia disorders is rare. It might be diagnosed early through appropriate
prenatal care and ultrasound examination. The etiology of holoprosencephaly
is variable, due to environmental, infection, teratogenic, and genetic factors.
The parents should be informed since early about poor prognosis of holopro-
sencephaly and the best treatment or procedure to be chosen.
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1. Introduction

Holoprosencephaly (HPE) is the most frequent malformation of the prosen-
cephalon. It represents the absence or incomplete division of the prosencephalon
during the 4™ and 8™ weeks of gestation. The incidence is estimated to be 1 in
16,000 live births and 1 in 250 spontaneous abortions. It is classified in 3 types,
according to the degree of cerebral involvement: alobar, semilobar, and lobar [1]
[2] [3]. A series of facial anomalies are frequently associated, due to the common
origin of embryonic forebrain and midface from prechordal mesoderm. Envi-
ronment, mechanical and genetic factors were mentioned as possible causes,
such factors including chromosome aneuploidy, structural abnormality, auto-
some recessive and dominant syndromes and maternal diabetes [4] [5]. The role
of maternal and paternal ages, parental consanguinity, maternal smoking and
drinking habits are controversial.

Duodenal atresia is a disorder in which the duodenum is obstructed by a seg-
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ment that has complete obliteration of the lumen. Duodenal atresia may occur as
an isolated anomaly or in association with other anomalies. Approximately
one-third of fetuses with duodenal atresia have trisomy 21 (30%), and with
anatomic malformation in about 50% cases including cardiac defects, cleft lip
and palate and other digestive system anomalies, defect of the urinary and mus-
culoskeletal systems. Duodenal atresia is the most common, but not the only
cause of duodenal obstruction [6] [7].

This case is a rare example of the pregnancy output that has conditions as
combination of alobar holoprosencephaly, abnormal facial, duodenal atresia and
polyhydramnion. It is the only case (HPE with duodenal atresia) which is re-

ported in Hasan Sadikin Hospital in the last five years.

2. CASE

A 27-year-old G,P,Ao female was referred at 33™-34™ weeks gestation with ab-
dominal discomfort as main complaint. Prenatal care on the first and second
trimester was by a midwife. She was referred to a district hospital due to suspi-
cious of abdominal overdistention. Sonography examination revealed
polyhydramnion and abnormality of the fetus head. She was referred to Hasan
Sadikin Hospital.

General physical examination was unremarkable. The Uterus was Gravid with
symphysis-fundal height of 37 cm. A singleton fetus was in cephalic presenta-
tion. The fetal heart sound was 140 beats per minute. The mother had no history
of Diabetes Mellitus, hypertension or other chronic diseases. Her first pregnancy
was born preterm female baby in Low birth weight (1800 gram) from spontane-
ous delivery with normal growth and development until present 6* years old.

Fetomaternal sonographic examination revealed a single live fetus with some
suggestive symptoms or signs of congenital malformation consists of alobar ho-
loprosencephaly, duodenal atresia, labiopalatoschizis, and polyhydramnion.
Axial sonograms of the fetal head (Figure 1 and Figure 2) showed dilated single
cerebral ventricle, with no evidence of anterior midline echo (falx, inter
hemispheric cistern and septum pellucidum). The thalami appeared relatively
small and fused; with a thin midline, linear echoic septum separating them. It
protrudes into the single ventricular cavity. The third ventricle was not visua-
lized. The Spine and cranium appeared to be well formed. Biparietal diameter
and head circumference were estimated gestational age of 39 - 40 weeks. Abdo-
minal circumference and femur length were all consistent with the clinically es-
timated gestational age of 33 - 34 weeks. The interorbital distance was 1.3 cm;
with evidence of facial anomalies was noted sonographically. The amniotic fluid
index was 50 cm.

The first amnioreduction was +1500 cc, and karyotyping examination was
done. Three weeks afterwards the patient complained abdominal discomfort
(AFI 45 cm) and second amnioreduction was +1200 cc. Cesarean section on 38
weeks pregnancy was done considering the abnormal head circumference and

diameter as requested by the mother and the family. BNO examination revealed
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Figure 1. Alobar holoprosencephaly. A coronal image of head demonstrating a large
monoventricle (*) above fused thalami (arrows), with no evidences of falx cerebri.
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Figure 2. Duodenal atresia, with “double bubble”. Transverse view of the fetal upper ab-

domen demonstrates two fluid filled structure (double bubble), representing the dilated
stomach (1) and duodenum (2). Amniotic fluid volume is high.

double bubble on the upper abdomen up to the left and right part. The baby was
referred to the pediatric surgery with duodenal atresia and duodenoduode-
nostomy was planned. Karyotyping laboratory resulted 47 XY and no signs of
chromosomal abnormalities.

A male neonate was delivered with birth weight 2650 g, L 47 cm and Apgar
scores of 7 and 9 at 1 and 5 minutes, respectively. The physical examination re-
vealed facial anomalies (labiopalatognatoschizis, single choana, hypotelorism,

absent nasal bone) and abdominal distention (Figure 3 and Figure 4). An

DOI: 10.4236/0jog.2019.98115

1192 Open Journal of Obstetrics and Gynecology


https://doi.org/10.4236/ojog.2019.98115

W. Permadi et al.

Figure 3. Facial abnormalities (Labiopalatognatoschizis, single
choana, absent nasal bone, hypotelorism).

Figure 4. Abdominal distention.

orogastric tube was easily inserted into the stomach, and dark brownies gastric
contents were obtained. The radiograph showed double bubble sign. The baby
lived up to 3 days, he was given rehydration, fasting and total parenteral nutri-
tion. Mother’s condition was good after surgery, without complication. She was

hospitalized up to 5 days.

3. Discussions

HPE is a developmental anomaly of the brain in which the prosencephalon (fo-
rebrain) fails to cleave normally into two cerebral hemispheres. This result in-
complete or partial fusion of the cerebral hemispheres and communication of
the lateral ventricles across the midline. The falx is underdeveloped or absent.
The corpus callosum is usually absent, the thalami may be partially or complete-
ly fused [6].

Duodenal atresia is the most common type of fetal small intestinal atresia. The
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pathophysiologic mechanism of duodenal atresia consists of disruption of the
patency of the duodenal lumen and failure of canalization, which lead to stenosis
or atresia. Duodenal atresia can also be caused by extrinsic compression from a
surrounding annular pancreas or peritoneal fibrous band [8].

The frequency of holoprosencephaly is 1 in 10,000 - 20,000 live newborn.
During early embryonic period, the frequency is 1 at 250 but progressively de-
clines because of high fetal mortality rates [1] [4]. Duodenal atresia occurs ap-
proximately in 1 - 3:10,000 live births [5] [6].

HPE is classified into three types [9] [10]:

1) Alobar, which means the complete absence of division of the prosencepha-
lon structures, resulting in completely absent interhemispheric fissure and cor-
pus callosum, fused thalami, fused cerebral hemispheres with only one cerebral
ventricle, and facial dysmorphism which include such as abnormalities cyclopia,
proboscis, ethmocephaly and cebocephaly. It is the most severe form.

2) Semilobar, consisting of incomplete separation of the cerebral hemispheres:
there are two cerebral hemispheres connected in the frontal area, with a singular
ventricular cavity and partially fused thalami.

3) Lobar, in some case interhemispheric fissure is present, septum pellucidum
is absent and frontal horns of lateral ventricles communicate freely, corpus cal-
losum is absent hypoplastic or normal, with midline fusion of cingulate gyrus. It
is the least severe form.

The etiology of HPE includes genetic and environmental factors. Among the
environmental causes there are: maternal diabetes mellitus, maternal alcoholism,
in utero infections with CMV, rubella or toxoplasma, some drugs (retinoic acid,
cholesterol synthesis inhibitors). HPE can be transmitted in an autosomal do-
minant way. Mutation of SHH gene is the most frequent cause of familial HPE.
Many single gen disorders (18% - 25%) can result in syndromes with a variable
incidence of HPE. Examples include Pallister Hall, Smith-Lemli-Opitz,
pseudotrisomy 13, Rubinstein Taybi, Hydrolethalus and microtia-anotia syn-
dromes [2] [3].

The latest case report of alobar holoprosencephaly was reported by Ionescu et
al (2018), that the case of alobar holoprosencephaly associated with rare chro-
mosomal abnormality. In this case, the fetal had microcephalic condition, very
rare chromosomal abnormality (45X/46, XX/47, XX) with mosaicism at chro-
mosome 18, single nostril and ethmocephaly [11]. HPE may be associated with a
range of craniofacial abnormalities including cyclopia, microcephaly, hypotelor-
ism, depressed nasal bridge, single maxillary incisor and midline cleft lip with or
without cleft palate [5]. Moreover, 40% cases HPE is associated with numerical
chromosomal anomalies, such as the most frequent one being trisomy 13 (in
about 40% of cases) and trisomy 18 [2] [3].

Some affected individuals also have pituitary dysfunction and feeding difficul-
ties. The HPE phenotype is variable among simplex cases and among members
of the same family with an inherited form of HPE; consequently, subtle facial

features may be overlooked in mildly affected family members. Associated
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Figure 5. Normal Karyotype 46, XY.

anomalies: nearly half of intestinal atresia cases have an associated abnormality.
Trisomy 21 is present in up to 30% of duodenal atresia cases. The others are
Congenital heart defect (e.g. ASD and VSD), malrotation, meconium ileus and
peritonitis, esophageal atresia, annular pancreas, genitourinary malformations,
anorectal atresia, ventral wall defects and skeletal defects [5]. The risk factor in
this case might be the bad environmental condition with polluted water.

With congenital duodenum obstruction, the stomach and proximal duode-
num are markedly dilated, which account for the double bubble identification on
roentgenogram after birth and which may be identified antenatally by ultra-
sound. Another prenatal marker is polyhydramnion which occurs in approx-
imately half of the cases due to inability of the fetus to absorb the swallowed am-
niotic fluid.

After birth, the preferred imaging study for the diagnosis and classification of
holoprosencephaly is cranial magnetic resonance imaging (MRI). Other imaging
modalities are ultrasonography and cranial computed tomography (CT) scan-
ning. Treatment in severe form of HPE is symptomatic and supportive and re-
quires a multidisciplinary management. Child outcomes depend on the HPE se-
verity and the medical and neurological complications associated.

At present the genetic examination in Hasan Sadikin Hospital is limited up to
karyotyping phase, not the sequential association of gen with HPE. During the
last decade only few combinations of unsure ectoderm and mesoderm anomalies
were reported in Hasan Sadikin Hospital (Figure 5).

4. Conclusion

Alobar holoprosencephaly is a disorder of brain development with a very poor
prognosis. Combination of alobar holoprosencephaly and duodenal atresia dis-
orders is rare. It might be diagnosed early through appropriate prenatal care and
ultrasound examination. The etiology of holoprosencephaly is variable, due to

environmental, infection, teratogenic, and genetic factors. The parents should be
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informed since early about the poor prognosis of holoprosencephaly and the

best treatment or procedure to be chosen.
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