
Quiz 123

What is your diagnosis?

A 20-year-old primigravida was referred due to increased risk of trisomy 21 in the triple test result at 21 weeks of gestation, which 
was 1/59. Sonographic examination revealed hypoplastic nasal bone (NB=4.3 mm) and hyperechogenic bowel with mildly dilated 
segments (bowel diameter=4.5 mm) (Figure 1). Past medical histories of both parents were insignificant. There was no consan-
guineous marriage. Amniocentesis was performed. Quantitative fluorescence polymerase chain reaction (PCR), karyotype, and 
cystic fibrosis panel were normal. Due to hyperechogenic bowel and mildly dilated segments of the bowel, close surveillance 
was planned. At 24 weeks and 25 weeks, these segments of the bowel continued to dilate and increased to 9.8 mm and 11.2 mm, 
respectively. At 25 weeks of gestation, anorectal complex was observed intact. Dilatation of the bowel progressed and reached to 
23.8 mm at 29 weeks of gestation, which was also coincided with an increase in the amount of amniotic fluid (Figure 2). Besides 
dilated bowel segments, a cystic structure with hyperechogenic inner fluid than the other dilated bowel segments had become 
noticeable during the examination at 29 weeks. Due to the risk of volvulus, weekly follow-up visits were scheduled. From 29 to 
37 weeks, the size of the cyst and amount of amniotic fluid continued to increase, although the diameter of the dilated bowel 
remained relatively stable (Figure 3). Within last 4 weeks before delivery, in addition to the cyst and bowel dilatation, ascites began 
to accumulate in the fetal abdomen. In this period, Doppler of the middle cerebral artery and umbilical artery remained normal, 
however a-waves in the ductus venosus started to deepen and fetal ascites progressively increased. We, therefore, decided to per-
form paracentesis via ex utero intrapartum treatment (EXIT) procedure in the intrapartum period. At 37 weeks, planned cesarean 
under deep general anesthesia was performed. Male infant weighing 2910 g was delivered. Umbilical cord was not clamped, and 
oxytocin administration was withheld. Newborn was laid between the mothers legs. Under the ultrasound guidance, paracente-
sis was performed and 240 mL of green fluid was aspirated, which effectively ruled out hemorrhagic ascites. The newborn was 
neither intubated nor required mechanical ventilation, and after a brief stay in the neonatal intensive care unit, he was operated. 
After an uneventful postoperative course, he was discharged. At 2 years of age, he was faring well.
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Figure 2. Dilated bowel at 29 weeks of gestation

Figure 1. Hyperechogenic and dilated bowel loops at 21 weeks gestation

Figure 3. Cystic structure at 34 weeks of gestation



Answer

Intra-operative findings and pathological examination of the 
specimen revealed diagnoses of ileal atresia, intestinal perforation, 
intestinal malrotation, Ladd band, and intestinal duplication cyst, 
which overlap with the prenatal ultrasound findings. Incidence of 
intestinal obstruction in the neonatal period is around 1/2000 (1). 
Causes include duodenal atresia/stenosis, malrotation and midgut 
volvulus, intestinal atresia, meconium ileus/peritonitis, and, last 
but not least, enteric duplication cyst. Each of these underlying 
pathologies has varying incidences and frequently accompanied 
with another pathology. Incidence of malrotation has been esti-
mated to be around 15:1,000,000 in children less than 1 year old 
(2). Associated abnormalities can be found in 30–60% of the mal-
rotation cases, which include intestinal atresia and obstruction, 
Meckel diverticulum, intussusception, Hirschsprung’s disease, 
anorectal malformations, mesenteric cysts, anomalies of the 
extrahepatic biliary system, cardiac anomalies, and trisomy 21 (2, 
3) (4). However, intestinal duplication cysts rarely coincide with 
malrotation (5). We systematically searched PubMed from incep-
tion through January 2016 to discover relevant cases of intestinal 
malrotation and intestinal duplication cyst that were prenatally 
diagnosed, followed up, and managed in the immediate postpar-
tum period. In order to achieve this, we had used the first query in 
Table 1. This query yielded seven results among which only one 
was relevant (5). This related article had reported diagnosis and 
management of a 2-year-old boy (5). Accordingly, and to best of 
our knowledge, prenatal diagnosis, follow-up, and management 
of malrotation with intestinal atresia/perforation and accompany-
ing intestinal duplication cyst have not been reported in the English 
literature. 
With the second, third, and fourth queries in Table 1, we system-
atically searched the literature for the antenatal ultrasonographic 
signs of fetal intestinal malrotation and volvulus, meconium 
pseudocyst, and intestinal duplication cyst, which may help in 
differential diagnosis. Differentiation of volvulus from a duplica-
tion cyst and meconium pseudocyst may be of utmost impor-
tance because of the life-threatening complications of the former 
pathology. Imaging findings for malrotation and volvulus included 
midline stomach, small bowel on right side of the midline, classic 
mesenteric whirlpool sign (twisted mesentery around the mes-
enteric vascular stalk), coffee-bean sign, and three parallel fixed 
bowel loops on transverse scan (4, 6-8). Reported imaging find-
ings for intestinal duplication cyst included thin- or thick-walled 
cystic structure, double wall appearance/sign, pseudo-double 
bubble appearance, abdominal cyst with peristalsis, echogenic 
mesenteric tissue consisting of fat close to the cyst, and intra-cystic 
echogenic contents (9-12). Reported characteristics of meconium 
pseudocyst included thick membrane containing multiple cal-
cium deposits and plaques (13). Although it is hard to differentiate 
duplication cyst from a meconium pseudocyst, malrotation and 
volvulus can be differentiated from the former two according to 
the reported ultrasonographic findings. From clinical standpoint, 
the diagnosis of volvulus is imperative, because if not treated 
surgically within 6 hours, it may cause necrosis of the entire small 
bowel and right colon (7). In this context, Doppler examination 
and effort to demonstrate mesenteric whirlpool sign should be 
attempted in every case in doubt. However, there will always be 
cases where we cannot reach a definitive diagnosis, and close 

follow-up of these cases with serial ultrasound scans and fetal 
well-being evaluation are clearly required. Fetal demise in case of 
volvulus occurs secondary to bowel infarction, hemorrhagic asci-
tes, and fetal anemia (14, 15). Accordingly, to predict fetal demise 
secondary to hemorrhagic ascites, middle cerebral artery Doppler 
and non-stress testing becomes critical (14, 15). Increased peak 
systolic velocity in middle cerebral artery Doppler examination 
shows anemic condition of the fetus secondary to bowel infarc-
tion and hemorrhage. In cases with abnormal fetal heart rate pat-
tern and ascites for which the diagnosis cannot be established, in 
utero paracentesis may provide both diagnostic information and 
treatment benefit in terms of correcting abnormal fetal heart rate 
pattern (16). In utero paracentesis may also facilitate vaginal deliv-
ery by preventing dystocia via decreasing fetal abdominal disten-
tion (16). Moreover, in utero paracentesis may reduce respiratory 
compromise after birth (16). For the identification of hemorrhagic 
change in the bowel wall, combined use of ultrasonography and 
ultrafast magnetic resonance imaging was also reported (17). On 
T2-weighted single-shot fast-spin echo magnetic resonance imag-
es, enlarged loops that exhibit a lower signal intensity than the sur-
rounding bowel loops suggests bowel infarction and intraluminal 
hemorrhage (17). When the middle cerebral artery Doppler indi-
cates anemic fetus or in utero paracentesis shows hemorrhagic 
ascites emergency in utero transfusion may be required (15). In 
the overlooked cases, when fetus escapes the sudden insult and 
the condition becomes relatively chronic, hemorrhagic volvulus 
may result in fetal hydrops (15, 18).
For the previously mentioned benefits and indications of in utero 
intervention, paracentesis may also be performed safely in the 
immediate intrapartum period as an EXIT procedure as in the 
current case. The first EXIT procedure was utilized for a fetus with 
cervical teratoma to secure the airway with bronchoscopy for 10 
min (19). In the subsequent attempts of the EXIT procedure, it was 
noticed that when the fetus was completely delivered, the volume 
of the uterus decreased significantly; as a result, placental circula-
tion can only continue for a short duration of time (20, 21). With 
further attempts, durations of 20–60 min were obtained when the 
fetus was partially delivered (22). Due to the short duration of time 
required by the paracentesis procedure, intervention can be easily 
performed after complete delivery of the fetal body. Tense ascites, 
enlarging abdominal organs or structures, and secondary abdomi-
nal distention impact the fetal thoracic structures, which can 
adversely affect the neonatal respiratory functions. As in our case, 
intrapartum paracentesis via the EXIT procedure under ultraso-
nographic guidance can be easily and safely performed to relieve 
pressure on diaphragm and to ensure stable neonatal respiratory 
functions which may be important in a newborn awaiting sur-
gery. Avoiding mechanical ventilation during this critical period 
is imperative for these fragile newborns which can deteriorate 
quickly. In addition, aspiration of green bile colored fluid during 
paracentesis can rapidly rule out hemorrhagic ascites secondary 
to bowel infarction and establish diagnosis of bowel perforation in 
this critical transition period.

Conclusion

In cases of fetal bowel obstruction with increased abdominal pres-
sure secondary to meconium peritonitis, ascites and/or enlarging 
duplication cyst paracentesis can be utilized either in utero or ex 
utero. When utilized in the immediate intrapartum period para-
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centesis can be safely performed via the EXIT procedure to prevent 
deleterious effects of the abdominal distention on the respiratory 
functions of the newborn and provide fast and reliable diagnostic 
information. Based on the available relevant literature a manage-
ment algorithm is proposed for this very specific patient group 
(Figure 4). When ultrasound indicate hyperechogenic bowel and 
dilated bowel segments, we should keep mind that 53% of those 
will have an abnormality after birth (23). Consequently, antenatal 
follow-up and postpartum close surveillance of these fetuses 
should continue.
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Figure 4. Antenatal management of fetal bowel obstruction
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