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• First trimester: 11–14 weeks

• Second trimester: 20–25 weeks

• Third trimester: 30–35 weeks

Sureau C, Henrion R. Assessment by the national committee for ulstrasound prenatal screening CNTE report. 2005.
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Third trimester scan : the debate
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Third trimester : type of anomalies 
5

Drukker L et al. BJOG. 2021 Jan;128(2):259-269

1 in 300 women : 

• Genitourinary 54.6 %
• Central nervous system 17.6 %
• Cardiac 14.0 %
• Gastrointestinal tract 4.4 %
• Skeletal 2.5 %
• Thorax 1.7 %
• Tumor 1.2 %
• Aneuploidy 0.1 % 



6

Third trimester : type of anomalies 
6

Drukker L et al. BJOG. 2021 Jan;128(2):259-269

1 in 300 women : 

• Genitourinary 54.6 %
• Central nervous system 17.6 %
• Cardiac 14.0 %
• Gastrointestinal tract 4.4 %
• Skeletal 2.5 %
• Thorax 1.7 %
• Tumor 1.2 %
• Aneuploidy 0.1 % 



7

Third trimester : genitourinary
7

Drukker L et al. BJOG. 2021 Jan;128(2):259-269

• Renal pelvic dilatation 57.8 %
• Ovarian cyst 9.4 %
• Unilateral renal agenesis 4.2 %
• Duplex kidneys 6.2 %
• Multicystic kidneys 1.9 %
• Ureteral dilatation 1.9 %
• Lower urinary tract obstruction 0.1 %
• Renal cyst 0.1 %
• Hydrometrocolpos 0.1 %
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Congenital anomalies of the kidney and urinary tract 
11

and urinary tract. Most phenotypes comprise permanent
defects (e.g., malformations of the kidney parenchyma);
however, mild antenatally detected hydronephrosis and
low-grade vesicoureteral reflux may completely resolve
during growth and development (21,22). The phenotypic
complexity of CAKUT is often clinically subdivided into
anatomic order (Figure 1): (1) parenchymal defects of the
kidney such as agenesis, hypoplasia, dysplasia, or multi-
cystic dysplastic kidney; (2) ureteral defects such as
uretero-pelvic junction obstruction, ureterovesical junction
obstruction, primary nonobstructive nonrefluxing mega-
ureter, and vesicoureteral reflux; and (3) lower urinary
tract malformations such as bladder exstrophy, bladder
agenesis, and posterior urethral valves or urethral agen-
esis. In addition, spatial disturbances in urinary tract
development are hypothesized to determine the presence
of unilateral or bilateral defects (4), and may also result in
duplex kidney (with or without a ureterocele), ectopic
kidney tissue and/or ureteral orifice, and a horseshoe
kidney. Moreover, co-occurrence of CAKUT is a regular
finding within individual patients and is not intrinsically
limited to anatomic boundaries. For example, approxi-
mately one in three cases with unilateral kidney agenesis
or multicystic dysplastic kidney have vesicoureteral reflux
or ureteropelvic junction obstruction on the contralateral
side (23,24).
Although unique phenotypes often occur in affected

individuals, the anatomic subdivision of CAKUT derived
from imaging studies helps clinicians to determine follow-
up strategies on diagnostics, prognostics, and management.
Standardized guidelines to uniformize clinical decision
making for individuals with different CAKUT phenotypes
have not been developed due to the absence of systemat-
ically performed longitudinal studies. In part, the unavail-
ability of such studies prevents clinicians from
discriminating between patients with an impaired survival
of kidney function progressing to kidney failure from those
patients who have a more benign course. Furthermore,
parents or family members of a child with CAKUT often
inquire on recurrence risks and, in addition, the evolution of
medical care implicates that the majority of patients with
CAKUT now reach fertile age; both situations exemplify the
need for individualized genetic counseling of patients with
CAKUT and their family members. Thus, improved un-
derstanding of the molecular etiology of CAKUT seems the
obvious starting point in the development of standardized
clinical guidelines to improve the prognosis for patients.

Current Understanding of the Etiology of Congenital
Anomalies of the Kidney and Urinary Tract
Implementation of next-generation sequencing–based

genetic testing has significantly enhanced our knowledge
of the etiologic basis of many diseases and has added to
personalized patient care by contributing to patient treat-
ment and genetic counseling, including recurrence-risk
estimation and family planning. Thus, to improve the
accuracy of precision-medicine strategies for CAKUT,
better understanding of the molecular underpinnings of
kidney and urinary tract maldevelopment is a top priority.
Here, we highlight the essential aspects of the complex
etiologic landscape of CAKUT.

Monogenic Congenital Anomalies of the Kidney and Urinary
Tract
The assumption that CAKUT is a monogenic disorder in

10%–15% of the cases is based on several clinical observa-
tions (2,3,11): First, it is well described that CAKUT
segregates within families (approximately 10%–25%) (25),
frequently in an autosomal dominant mode of inheritance
with incomplete penetrance and variable expressivity. Second,
sporadic CAKUT can be part of a specific genetic syndrome
affecting multiple organ systems of an individual. These
syndromes are predominantly explained by heterozygous
loss-of-function mutations or structural variants (see below)
that occur de novo (e.g., loss-of-functionmutations inHNF1B or
large heterozygous deletions that disrupt multiple genes
(26,27)), but also homozygous (e.g., in consanguineous families
or by a founder effect in isolated populations) or compound
heterozygous mutations leading to autosomal recessive dis-
ease have been reported (27–30). Finally, the observation that
single-gene knockout mice show developmental kidney and

Figure 1. | Overview of CAKUT phenotypes, discerning parenchy-
mal defects of the kidney, ureteral abnormalities, and posterior
urethral valves as a lower urinary tract abnormality.
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Westland R, et al. Clin J Am Soc Nephrol. 2020 Dec 31;16(1):128-137.

Infants with Normal or Nonsignificant Findings

Among the 213 children, 130 (61%; 95% CI, 54%–68%)
had normal or nonsignificant findings (Table I). none of
these infants had abnormal clinical outcome after 2 years of
follow-up:

(1) Normal imaging work-up was found in 81 infants of 130
(62%). They had strictly normal appearing urinary tract on
ultrasound examinations since birth and remained normal
for up to 2 years. VCUG was normal in all of them.

(2) Nonsignificant renal anomalies were observed in 49 of 130
(37%) infants. Among them, 33 had transitory dilatations
(23 that disappeared during the first year of follow-up and
10 that disappeared during the second year of follow-up),
and six had mild idiopathic dilatations (that persisted after
24 months of age). When present, renal pelvis dilatation
had been#10 mm since the neonatal period. None of the
children had deterioration of renal ultrasound assessment
during follow-up. VCUG was normal in all of them. Ten
infants had noncomplicated renal duplication (associated
with neither hydronephrosis nor VUR).

Infants with Significant Nephrouropathies

The group included 83 (39%; 95% CI, 32%–46%)
infants with clinically significant renal abnormalities diag-
nosed on ultrasound examinations, with other imaging
techniques (VCUG, 99mTc-mercaptoacetyltriglycine reno-
gram, MRI), or both (Table I).

Pelviureteric junction obstruction was the most common
cause of significant nephrouropathies, accounting for 27 of 83
(33%) of cases. Among them, only two of 27 (7%) infants showed
functional deterioration on two successive 99mTc-
mercaptoacetyltriglycine renograms and needed pyeloplasty. In
the remaining infants, dilatation remained stable in nine of 27
(33%) anddiminished after 2 years of follow-up in 16 of 27 (59%).

Primary VUR was the second cause of significant
nephrouropathies and was diagnosed in 23 of 83 (28%) of
infants. A second VCUG was performed after 1 year of age
in all these children. Reflux had resolved spontaneously in 16
of 23 cases (70%). None of them needed surgery during the
2-year period of the study.

Megaureter was the third cause of significant nephro-
uropathies and was diagnosed in 15 of 83 (18%) of infants. Six
of 15 (40%) had a refluxing megaureter. All these infants had
at least two 99mTc-mercaptoacetyltriglycine renograms dur-
ing follow-up. Renal function was normal and symmetric in
all of them. None needed surgery during follow-up.

The fourth cause of significant nephrouropathies was
a complicated renal duplex kidney, diagnosed in 10 of 83
(12%) of infants. Two of them had an associated ureterocele
and needed early surgery. The treatment of the eight re-
maining children was conservative. In five babies, a reflux into
the lower pole was diagnosed. In two children, a nonfunction-
ing upper pole was diagnosed on 99mTc-mercaptoacetyl-
triglycine renogram.

Other renal anomalies were diagnosed in eight of 83
(10%) infants with significant nephrouropathies. They in-

cluded three cases of multicystic dysplastic kidneys, two cases
of posterior urethral valves (PUVs), two cases of hydro-
nephrotic horseshoe kidneys, and one case of hereditary renal
adysplasia.

Among all the infants with significant nephro-
uropathies, urinary tract infection was diagnosed in eight of
83 (10%). In three of them, the cause of this infection was of
iatrogenic origin (two cases of acute pyelonephritis shortly
after the performance of VCUG, even though on chemopro-
phylaxis; and one case of acute pyelonephritis after a hypospa-
dias operation). In three others, noncompliance with
antibiotic prophylaxis was proven.

Surgery was necessary in six of 83 (7%) children with
significant nephrouropathies. The surgical procedures in-
cluded pyeloplasty in two cases, fulguration of PUV in two
cases, and a ureterocele operation in two cases. Among the six
children involved, only one with PUV had normal findings on
neonatal ultrasound examinations.

Validation of Neonatal Ultrasound as a Screening
Tool to Detect Clinically Significant Disease

The relationship between the neonatal ultrasonographic
findings and clinical outcome is presented in Table II. The
validity of neonatal ultrasound as a screening method to
predict significant nephrouropathies is better when taking
into account two successive neonatal ultrasound examinations
performed at day 5 and 1 month. If either one or both
neonatal ultrasound scans were abnormal, the sensitivity,
specificity, positive predictive value, and negative predictive
value were 96%, 76%, 72%, and 97%, respectively (Table II,
column 4).

Table I. Renal anomalies diagnosed in 213 infants
with antenatally diagnosed mild to moderate renal
pelvis dilatation

Anomalies
No. patients

(%)

Nonsignificant findings
(n = 130)

None 81 (62)

Transitory dilatation 33 (25)
Noncomplicated renal
duplication

10 (8)

Mild idiopathic dilatation 6 (5)

Total 130 (100)
Significant findings
(n = 83)

Pelviureteric junction
obstruction

27 (33)

Primary vesicoureteral
reflux

23 (28)

Megaureter 15 (18)
Complicated renal
duplication

10 (12)

Other pathologies 8 (10)

Total 83 (100)

Long-Term Clinical Outcome of Infants with Mild and Moderate Fetal Pyelectasis:
Validation of Neonatal Ultrasound as a Screening Tool to Detect Significant
Nephrouropathies 761

Ismaili K, et al. J Pediatr. 2004 Jun;144(6):759-65. 
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Congenital anomalies of the kidney and urinary tract 
12

• Delivery location to be discussed with urologist

• Difficult to appreciate in utero the postnatal diagnosis

• Approx. 50 % normal postnatal ultrasound

• Prophylactic antibiotics to prevent infection at birth

• Postnatal ultrasound 48 hours to 7 days

• +/- voiding cystogram, nuclear scintigraphy
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Ovarian cyst
13

• Third trimester diagnosis 

•Most common intra-abdominal mass
• Incidence 1 in 2600

• Pathophysiology uncertain
• Categorized in two groups :
• Simple

• Complex

Bascietto F, et al. Ultrasound Obstet Gynecol. 2017 Jul;50(1):20-31



Ovarian cyst : prenatal 



Ovarian cyst : postnatal
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Ovarian cyst
16

•Majority regress during pregnancy or postnatally 

• Fear of torsion and loss of ovary
• Higher risk of torsion if > 40 mm or complex

• In utero aspiration controversial
• Serial ultrasound follow-up 

• Postnatal imaging

Bascietto F, et al. Ultrasound Obstet Gynecol. 2017 Jul;50(1):20-31
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Hydrocolpos

Septated vagina Didelphus uterus Hydronephrosis



Hydrocolpos
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Hydrocolpos
21

Puri P. Pediatric surgery, 2nd Edition.
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Hydrocolpos
22

• Not uterine but vaginal dilatation
• Imperforated hymen : 

hymenotomy
• Cloacal/urogenital sinus 

malformations : multiple staged 
surgery
• Vaginal atresia : vaginal pull 

through operation
• Genetic association

Bischoff A, et al. J Pediatr Surg. 2010 Jun;45(6):1241-5.
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Third trimester : gastrointestinal tract
23

Drukker L et al. BJOG. 2021 Jan;128(2):259-269

• Small bowel obstruction / atresia 32.1 %
• Duplication cyst 39.2 %
• Esophageal atresia 10.7 %
• Meconium peritonitis 3.5 %



Third trimester GI tract



Duodenal atresia



Duodenal atresia



Duodenal atresia

Titia Cohen: Duodenal obstruction, Visual Encyclopedia of Ultrasound in Obstetrics and Gynecology, www.isuog.org, June 2020.

22 weeks 31 weeks



Duodenal atresia

Bianchi D. Fetology. 2nd Edition.  
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Chapter 72 Duodenal Atresia and Stenosis

Figure 72-3 Cross-section of fetal ab-
domen demonstrating the double bubble
characteristic of duodenal atresia. This
infant proved to have a large duodenal
duplication (see Fig. 72-5).

anomalies associated with duodenal atresia include malrota-
tion, annular pancreas, esophageal atresia, tracheoesophageal
fistula, and genitourinary and anorectal malformations. Nu-
merous pancreatic and biliary anomalies have been reported
in association with duodenal atresia and stenosis. These in-
clude biliary atresia, choledochal cyst, pancreatic lipomatosis,
pancreas divisum, and persistent dual biliary duct drainage to
duodenum proximal and distal to the atresia. Unusual biliary
duct anomalies that occur in association with duodenal atre-
sia are seen in infants with type III defects. The association of
congenital anomalies with maternal and gestational and pre-
existing diabetes (Schaefer-Graf et al., 2000) is also thought
to increase the frequency of duodenal atresia (Ozturk et al.,

Table 72-1

Fetal Conditions Associated with Duodenal
Atresia

Associated Anomaly % of Cases

Trisomy 21 31

Congenital heart disease 30

Bowel rotation 20

Annular pancreas 20

Esophageal atresia 10

Anorectal atresia 6

Genitourinary 5

2007). Adeyemi (1988) has identified an association between
duodenal atresia, partial situs inversus, and right-sided di-
aphragmatic hernia through the foramen of Bochdalek. This
is an extremely rare condition known as multiple organ mal-
rotation syndrome (MOMS) (Adeyemi, 1988).

As to whether or not prenatal diagnosis of duodenal
atresia improves postnatal outcome, Bittencourt et al. found
that prenatal diagnosis reduced morbidity and shortened hos-
pitalization (Bittencourt et al., 2004). Their series was from
São Paulo, Brazil, with a system of regional referral for surgi-
cal services. These findings are consistent with those reported
by others (Romero et al., 1988; Murshed et al., 1999).

MANAGEMENT OF PREGNANCY

If duodenal atresia is suspected, the fetus should undergo ge-
netic amniocentesis because of the high incidence of associ-
ated chromosomal anomalies. Fetal echocardiography should
also be performed to evaluate possible associated congenital
heart anomalies, even in the presence of a normal karyotype.
Early detection of associated anomalies may influence de-
cisions regarding continuation of the pregnancy. Although
of uncertain clinical value, amniotic fluid bile acid concen-
tration has been found to be markedly elevated in intestinal
obstruction (Deleze et al., 1977). Abnormal bile acid con-
centration has been described in two pregnant women with
polyhydramnios, one whose fetus had duodenal atresia and
the other ileal atresia. While the amniotic fluid bilirubin and
amylase concentrations were normal, the bile acid concentra-
tions were 30.3 and 83.1 µmol/L (normal, 1.2–2.4 µmol/L),
respectively (Deleze et al., 1977). Studies of experimentally
created intestinal obstruction showed no differences in amni-
otic fluid values of bilirubin, amylase, or lipase from controls
(Touloukian, 1977).

Associated anomalies in 
60 % of cases



Jejunal / ileal atresia



Jejunal / ileal atresia



Complex meconium peritonitis



Complex meconium peritonitis

CalcificationsMeconium pseudocystDilated bowel loops



Duplication cyst



Duplication cyst

Kim, SK., et al.: Intestinal Duplication Cyst, Visual Encyclopedia of Ultrasound in Obstetrics and Gynecology, www.isuog.org, January 2019.



Duplication cyst



Duplication cyst
• Anywhere in GI tract

• Associated anomalies in 1/3

• Traditionally elongated or spheric 

• Complications : 
• Obstruction if colonic

• Polyhydramnios 

• Ascites 

• Intracystic hemorrhage

Palacios A et al. J Clin Ultrasound. 2013 Nov-Dec;41 Suppl 1:1-5Khanna C et al. Prenat Diagn. 2004 Apr;24(4):312-4Nebot S, et al. Insights Imaging. 2018 Dec;9(6):1097-1106.
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Third trimester : skeletal 
37

Drukker L et al. BJOG. 2021 Jan;128(2):259-269

• Skeletal dysplasia 56.2 %
• Talipes 37.5 %
• Limb reduction 6.2 %



Skeletal dysplasia

Femur length
19 weeks

Profile
19 weeks
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Skeletal dysplasia
44

• Third trimester : non-lethal forms

• Short femur +/- other signs

• Achondroplasia 
o 3rd trimester diagnosis

o Pattern of long bone growth chart

• Type II collagenopathies (COL2A1)

Prenatal diagnosis of achondroplasia 285
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(i)

Figure 1 Fetal size charts for femur length (a), head circumference (b) and abdominal circumference (c) against gestational age in fetuses
with achondroplasia. Note the curvature in the femur-length chart as growth declines in the third trimester. Comparison with normal fetuses
is demonstrated by overlaying measurements from affected fetuses on charts of fetuses of normal size (d–f, respectively) (derived from Chitty
et al.15–17) and by plots of Z-scores showing the deviation from the normal range (g–i, respectively).

two cases, both of which were delivered prematurely
because of intrauterine growth restriction (IUGR).

DISCUSSION

We have confirmed that obvious limb shortening in
achondroplasia is only apparent in most cases in the early
third trimester (Figure 1d), when the differential diagnosis
includes other skeletal dysplasias, Down syndrome,
fetal growth restriction and constitutional short stature
(Table 2). We have shown that relative macrocephaly is a
feature across gestation (Figure 1e). A new observation is
that the AC also tends to be increased, although to a lesser

degree than the HC, across gestation (Figure 1f). Further
modeling of the data to construct likelihood ratios for FL,
AC and HC18 may aid earlier diagnosis as the trends in
relative increase in HC and AC begin earlier in pregnancy
(Figure 1e,f).

The postnatal features of achondroplasia include short
long bones, frontal bossing, short fingers or trident hand
and bowing of the femora. All can be detected antenatally
as demonstrated in this series and can further raise the
suspicion of this condition. A small chest has occasionally
been reported prenatally in fetuses with achondroplasia11,
although it was seen in 6 out of 17 of our cases (35%)
where a detailed description of ultrasound findings was

Copyright  2011 ISUOG. Published by John Wiley & Sons, Ltd. Ultrasound Obstet Gynecol 2011; 37: 283–289.

Chitty LS et al. Ultrasound Obstet Gynecol. 2011 Mar;37(3):283-9
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