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Fetal abdomen
• Fetal Biometry

– Accuracy of the measurement

• Fetal anatomy
– GI tract
– Abdominal wall

Fetal abdomen

The abdominal circumference is a standard biometry measurement
Transverse section of the upper fetal abdomen
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Abdominal circumference (AC)
 Transverse section of the fetal abdomen (as circular as 

possible)
 Umbilical vein at the level of the portal sinus, and the “J” 

should not extend all of the way to the skin anteriorly 
 Cord insertion should not be visible
 Stomach bubble visualized; 
 Kidneys should not be visible (adrenal glands can 

sometimes be seen)
 Occasionally the gall bladder is visible as a tear shaped 

hypoechoic structure (right anterior of the UV)
 There should be no cystic dilatation of the bowel or 

abdominal cyst visible
Measured around the outside of the skin line

Fetal Abdomen at anatomy scan

 Abdominal organ situs should be determined.

 The fetal stomach should be identified in its normal position on 
the left side. 

 Bowel should be contained within the abdomen and the 
umbilical cord should insert into an intact abdominal wall. 

 Abnormal fluid collections of the bowel (e.g. enteric cysts, 
obvious bowel dilatation) should be documented. 

 Fetal Gallbladder may be seen in the right upper quadrant next 
to the liver, although this latter finding is not a minimum 
requirement of the basic scan. 

 Any other cystic structures seen in the abdomen should prompt 
referral for a more detailed scan. 

 The fetal umbilical cord insertion site should be examined for 
evidence of a ventral wall defect such as omphalocele or 
gastroschisis. 

 Cord vessels may also be counted using gray-scale imaging as an 
optional component of the routine anatomical survey. 

In the fetal abdomen, the anatomical survey 
should include: 
 position, presence and situs of the stomach
 visualization of 

 bowel, 
 bladder, 
 kidneys, 
 cord insertion, 
 number of cord vessels. 

GI tract
• Normal anatomy
• Abnormal findings:

Missing organs Increased size

Presence of solid or cystic lesions
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Challenging in assessing fetal GI tract

• US appearance varies significantly 
– During same US examination (swallowing, stomach emptying, and intestinal 

peristalsis)
– During gestation

The density of the intestinal content at the level of 
the colon increases and becomes hypoechoic in 
comparison with the intestinal walls.

Challenging in assessing fetal GI tract

• Variety of systems and organs that could be involved, including the GI 
tract, genitourinary system, adrenal glands, spleen, liver, pancreas, and 
lungs.

• Evidence of lesions only in the third trimester
• Some abnormalities may not give any sonographic sign during the 

whole pregnancy

Complete assessment of GI: cranial views 
(mouth, pharynx, and esophagus) 

Lips oblique view

Tongue and pharynx axial view

Neck (pharynx and esophagus): sagittal view

Thorax 
(esophagus): 
parasagittal view

Thorax (esophagus): 
axial view (four-
chamber view)

Complete assessment of GI: 
abdominal axial views

Upper abdomen Lower abdomen

CI

Ileum and jejunum

Ileum and jejunum

Complete assessment of GI: 
abdominal longitudinal views

rectal pouchsmall bowel

cord insertion

Midsagittal view Right parasagittal view

Spleen and liver
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GI anomalies recognized on AC view
 Esophageal atresia No gastric bubble
 Duodenal atresia/stenosis Double bubble
 Choledochal cyst Cyst below the liver
 Hepatomegaly Increased liver volume
 Splenomegaly Increased splenic volume

ESOPHAGEAL ATRESIA

Non visualization of gastric bubble

Normal AFV

Oligo-
anhydramnios

Associated anomalies

PPROM
Severe IUGR
Bilateral renal agenesis

Esofageal atresiaNo

Yes

Stomach in thorax Left sided CDH

Contractures FADS

Cleftings Cleft lip/palate

Persistent after 60-80 min

Microgastria

Esophageal atresia

Acta Obstet Gynecol Scand. 2019 

2.3-2.4/10000

Absence or small gastric bubble
Late polyhydramnios

Pouch sign (dilated upper esophagus pouch)

Acta Obstet Gynecol Scand 2019

Prenatal US accuracy in detecting EA 
20 studies (73246 fetuses, 1760 affected by EA)

Overall US Se 31.7%
Prenatal ultrasound correctly identifies 77.9% of 
cases with EA and 21.9% EA with an associated 
trachea-esophageal fistula

Polyhydramnios was present in 56.3% of cases 
affected by EA, while a small or absent stomach was 
identified in 50.0% cases.

EA: MRI and AF analysis
MRI AF

Se 94.7%;  Sp 89.3%;  
+LR 8.8;  -LR 0.06;
Diagnostic odds ratio 149.3 

AF analysis with an esophageal atresia index ≥3
Se 89.9%; Sp 99.6% 
AF index= αFP (MoM) x GGTP γ-glutamyl
transpeptidase (MoM)  

Prenatal detection of esophageal 
atresia is poor, particularly in the 
presence of an associated 
tracheo-esophageal fistula. 
The sonographic ‘pouch sign’ and 
‘distended fetal hypopharynx’, as 
well as MRI and amniotic fluid 
analysis following a suspicious 
ultrasound, improve detection 
rate.
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3D EA

Ultrasound Obstet Gynecol. 2019

Esophageal atresia
• Association with other malformations. Major anomalies are • Association with other malformations. Major anomalies are 

associated in 40%–70% of the cases, with prevalence of 
– GI tract (28%), 
– cardiovascular (24%), 
– genitourinary (13%), 
– Osteo-muscular (11%)
– VA(C)TER(L) association (the “TE” of which stands for TE fistula 

accounts for a significant number of these anomalies)
• Risk of chromosomal anomalies. 20%–44% of cases in the 

fetus, with a prevalence of trisomies 21 and 18. 

DUODENAL ATRESIA

Duodenal atresia
At anatomy scan,  
polyhydramnios is 
absent and the double 
bubble has not yet 
completely developed: 
dilated stomach, with a 
mild dilation of the 
duodenum

Incidence. 1/2500–1/10,000 live births

US findings: Double bubble, associated 
with polyhydramnios (T2-T3)

Risk of chromosomal anomalies: 20%–50% 
(mainly trisomy 21)

Major anomalies 40%–50%
GI tract, vertebral (about 33%), and cardiac 
anomalies (30%), related to T21

DD choledochal cysts, enteric duplication 
cysts, and hepatic cysts. 
DA= communication between the right-
sided anechoic structure and the stomach 
(b)

23 w

30 w

INTRABDOMINAL CYSTS

Intrabdominal cysts
• A prenatal cystic lesion  may  represent  a  normal  structural  • A prenatal cystic lesion  may  represent  a  normal  structural  

variant  of abdominal organs or a pathological entity requiring 
surgical postnatal intervention. 

• Although US identification of a cystic lesion is easy, determining its 
origin and nature might be challenging.
– liver, choledochal system, pancreas, mesentery, omentum, kidneys, 

adrenals, spleen, and ovaries
– early embryonic structures not normally developed and embryonic 

abdominal toti-potential cells such as teratomas.
• Location, sonographic appearance, associated anomalies, 

gestational age, fetal sex, Doppler
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Topography of abdominal cysts

Prenatal US has an overall accuracy of 90.4% for diagnosis of fetal abdominal cystic lesion (including 
cases of spontaneous resolution)

Fetal abdominal cysts: antenatal course and postnatal 
outcomes-Sanna et al, J Perinat Med 2019 UK 

80 abdominal cysts (11 years, single center); Mean GA 28+4 weeks (range 11-38 weeks)

Characteristic Evolution Size Origin Postnatal
87% isolated 29% spontaneous 

resolution
40% <20 mm 
increased in size

56% ovarian 75% persistent 
postnatally and 
required OR

52% pelvic 29% reduced in size 20% >40 mm 
increased in size

18% intestinal 

87.5% simple 9% stable 4% choledochal

100% avascular 33% increased in 
size

3% hepatic

3% renal/adrenal

2019

Difference in prenatal presentation and 
postnatal outcomes sex related
Importance of fetal sex in counseling

Post natal Surgery 15 (34.1%)       30 (26.3%)       0.44

Association with anorectal malformation
6/158 even in cases with prenatal 
spontaneous resolution

Netherland

HEPATOSPLENOMEGALY

Hepato-splenomegaly

Hepatomegaly Splenomegaly

Intrauterine fetal infections (CMV)

Myeloproliferative  disease associated with T21

Hepatic tumors (Hemangioma 
or Hepatoblastoma)

Venous congestion
(cardiac and extracardiac
conditions causing heart 
failure)

Beckwith–Wiedemann
Zellweger syndromes

Storage diseases (Gaucher
and Niemann–Pick syndromes)

Classical sign of fetal anemia :
Extramedullary hematopoiesis 
(isoimmune incompatibility)
Thalassemia
Multiple IUTs
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Hepatosplenomegaly
40yo, G5P4 at 33+2 weeks IPS 5:6 NIPT/ Amnio declined 

Hepatosplenomegaly
Associated ascites= 
contrast medium

Dip at the thoracoabdominal
junction (similar to a false 
thoracic hypoplasia)

HYPERECHOGENIC INTRABDOMINAL
MASS

Hyperechogenic intrabdominal mass
The most common causes of intra-abdominal calcifications include meconium peritonitis, hepatic 
calcifications, and enterolithiasis.

Isolated hepatic calcification Multiple hepatic calcification 
due to varicella infection

Meconium peritonitis
(along the liver capsule)

Hepatic 
calcifications

Parenchymal Vascular Peritoneal

Meconium peritonitisIntrauterine infection (rubella,
CMV, and herpes simplex virus 2; 
parvovirus and varicella-
zoster virus) or a tumor

Thromboembolism
of hepatic and portal veins

In the bowel lumen: Enterolithiasis

IA calcification: Detailed fetal anatomy, Lab workout to r/o infections and CF 

Meconium peritonitis Hepatic calcifications
If isolated with negative workout 
good prognosis
If associated with other anomalies 
possible aneuploidy
Multiple calcifications associated 
with infections

Bad prognostic sign if +
bowel dilation, ascites, or pseudocyst 
in the case of complex peritonitis
CF 15% to 40%  in neonatal meconium 
peritonitis

Enterolithiasis
+ Dilated bowel loops
High risk of anorectal malformation 
(Rectourethral fistula a persistent 
cloaca, an imperforate anus, or 
intestinal atresia) 
Possible aneuploidy
Severe prognosis
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Meconium peritonitis
• Rare condition:  1/35,000 live births (higher in utero)
• Meconium peritonitis is a common endpoint for any 

conditions that result in prenatal bowel perforation.
• Diffuse or localized 
• Calcifications are the results of a fibrotic reaction 
• Sometimes a fibrous wall may form around the 

leaked meconium, creating a pseudocyst.
• Ascites and polyhydramnios associated
• Perforation can heal spontaneously

Meconium peritonitis
• Bowel atresia
• Meconium ileus
• Gastroschisis
• Volvulus
• Intussusceptions
• Internal intestinal hernia
• Intrauterine infections (CMV or Parvo B19)
• Idiopatic

Axial abdominal view of lower 
abdomen

Echogenic bowel
Small-bowel atresia
Meconium ileus

Omphalocele
Gastroschisis

Echogenic bowel
• Non-specific US sign (0.2-1.8% at T2 US)
• Alteration the meconium with increased protein 

content and/or decreased water content, swallowed 
blood following, intra-amniotic hemorrhage, intestinal 
wall edema, and ischemia

• Due to hypoperistalsis (decreased bowel function or 
vascular injury), reduction of microvillar enzymes 
(Trisomies, CF), mesenteric ischemia (FGR), presence of 
fluid inside and outside the intestine (infections). 

Echogenic bowel
Normal echogenicity of bowel changes along pregnancy
T1- early T2 mild hyperechogenicity
Focal or diffuse
Transducer frequency should be 5 MHz or less  and in the absence of 
any enhancements. 
Only bowel that appears as bright as fetal bone

Normal finding vs in association with other anomalies in about 27%–
34% of cases: Fetal aneuploidy (especially trisomy 21), congenital 
infection, Cystic Fibrosis, intrauterine growth restriction, 
gastrointestinal obstruction, thalassemia, intramniotic bleeding, and 
fetal demise

9% aneuploidies
2-3% CF

• 1/2500–1/5000 live births
• Late onset of bowel dilatation and polyhydramnios
• ? Due to vascular insult during midgut rotation
• Difficult differentiation between ileal and jejunal atresia:

– Ileal: single, increased risk of perforation, higher birthweight and GA at birth
– Jejunal: multiple, increased dilatation, low risk of perforation, lower GA and 

neonatal weight at birth  
• Association with calcifications in case of meconium ileum (meconium 

peritonitis and perforation): prognostic sign
• DD with volvulus or Hirschsprung’s disease (aganglionic megacolon) 

– Gradual dilatation in atresia
– Fast dilatation if volvulus (2-3 days)

Small bowel atresia
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Small bowel atresia

Severe dilatation of the intestinal loop proximal to the obstruction often evident after 25 weeks

24 wks 33 wks 36 wks

Meconium ileus
• Ileal mechanic obstruction due to thick 

meconium
• High risk of ileal perforation and meconium 

peritonitis
• 90% associated with CF
• DD with atresia often impossible

Meconium ileus

US appearance:
Dilated ileal loops
Empty colon
Hyperechoic content
Thick walls
+ calcifications or 
meconium pseudocyst

ABDOMINAL WALL DEFECTS

Omphalocele
Defect in the closure of the abdominal wall including the cord insertion
Failure of loops of bowel to return to the abdominal cavity after physiological herniation into the 
umbilical cord from the sixth to tenth week of development
The herniated organs are wrapped in a two-layered sac, with the two layers being the peritoneum 
and the amnion

Omphalocele
On sagittal and axial views of the 
abdomen: midline abdominal 
wall defect, with herniation of 
abdominal content. 
Round, solid mass that deforms 
the anterior abdominal wall, 
usually containing some bowel 
loops and/or right hepatic lobe.
The cord insertion is on the 

mass.
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Omphalocele early diagnosis

Reliable diagnosis at 11 weeks if the liver present

If at 11 weeks only bowel is present to confirm the diagnosis
and rule out physiologic herniation of intestine in the cord,
it is necessary to wait until the 12th completed week of

gestation.

Omphalocele
• Risk of chromosome abnormalities: high

– 15% to 40% (mainly trisomies), higher risk if associated with other major structural 
abnormalities or increased NT 

• Risk of association with other malformations
– CHDs (high risk with increased NT) and urogenital and GI tract

• Risk of non chromosomal syndromes: high
– Beckwith-Widemann (macroglossia, polycystic kidney, somatic hemi 

hypertrophy)
– Pentralogy of Cantrell (midline anterior wall defect+CDH+cleft distal 

sternum+defect apical pericardium communicating with peritoneum)
– Cloacal exstrophy (extrophy of the urinary bladder+anorectal

malformation+spinal defect)

Pentalogy of Cantrell
Omphalocele
Ectopia cordis
Diaphragmatic defect 
Pericardial defect
Cardiovascular malformation 

Omphalocele Management
Detailed US to rule out other anomalies

Genetic consultation/NIPT-Amnio/Fetal Echo

Isolated omphalocele

Multidisciplinary approach
(Neonatology and Paediatric Surgery )

SVD or CS if giant omphalocele

Postnatal surgery (one or two step surgery)

Good prognosis if liver not completely
in the sac

Complex omphalocele

Early neonatal mortality 80 to 100%
Depending on severity of associated chrm or 
structural abnormalities

TOP

Gastroschisis
Gastroschisis is characterized by a para-umbilical defect of the abdominal wall through which bowel loops 
herniate to float freely in the amniotic fluid (no membranes wrapping heniated viscera)

Gastroschisis
• Rare association with associated malformation, 

chromosome anomalies or syndromes.
• Possible complications:  intestinal dilatation, 

perforation and peritonitis
• 7-fold higher rate of fetal demise or stillbirth 
• DD Limb body wall complex

– Lethal abdominal wall defect associated with craniofacial, 
CNS, limb reduction abN

– Fetus “attached” to placenta / uterine wall
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Retrospective review- 5 institutions of 
University of California Fetal Consortium 
(UCfC)- 2007-2012

Inclusion: Infants delivered at ≧ 28 weeks 
with US within 21 days before delivery 

Hadlock 1 and 2 provided the 
best estimation of BW 
despite inclusion of AC
Good performance in diagnosis 
of IUGR

Prenatal Diagnosis, 2015

155 cases of gastroschisis

5.9% perinatal loss
Fetal heart rate abnormalities 55.1%
CS rate 40.8% (63.5% emergency CS) 

Extra-abdominal bowel dilatation is a risk factor for intrapartum fetal compromise and emergent delivery

2017

Elective preterm delivery beneficial to prevent fetal demise and ameliorate intestinal injury

1990-2016- G1 elective preterm delivery (G1) vs spontaneous early delivery (G2): 18 studies 1430 cases

Elective preterm delivery:  less sepsis (p<0.001),  fewer days of 
enteral feeding (p<0.03) Shorter parenteral nutrition (p<0.07)

Take home message
• US appearance of GI varies during pregnancy
• Variety of systems and organs could be involved
• Wide spectrum of lesions with different evolution 

(spontaneous resolution vs post natal interventions) 
• Evidence of lesions in the third trimester only
• Possible association with aneuploidies, anomalies and 

syndromes


