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SUMMARY

Objective 
To assess the uptake of 20-week ultrasound screening and the number of referrals for an 
advanced diagnostic ultrasound scan. Furthermore, to investigate the detection rate for 
selected severe structural congenital anomalies and the prevalence and outcome of specific 
sonomarkers.

Methods 
For this prospective descriptive study, data was collected on 20-week ultrasound scans 
performed between 18 and 22 weeks’ gestation in the Northern part of the Netherlands. 
Inclusion criteria were an estimated delivery date between January 1, 2012 and December 
31, 2014. The number of pre-or postnatally diagnosed neural tube defects (open spina bifida 
and anencephaly), congenital heart defects (excluding isolated ventricular septal defects), 
abdominal wall defects (exomphalos and gastroschisis) and facial cleft lip and palate (excluding 
isolated cleft palate cases) was surveyed. Per case, timing of diagnosis and whether or not 
first-or second trimester screening took place was registered. Furthermore, outcome data 
of isolated cases of ventriculomegaly (VM), echogenic bowel (EB) and single umbilical artery 
(SUA) registered during the 20-week scan were collected. 

Results 
During the study period a total of 45.035 20-week scans were performed between 18 and 
22 weeks gestation, with an overall uptake of 93%. During the study period there were 1.947 
(4.3%) referrals for an advanced diagnostic scan within two weeks of the screening scan. The 
prevalence of an isolated SUA was comparable to the rate reported in the literature whilst the 
prevalences of isolated echogenic bowel and ventriculomegaly were lower than expected, 
most likely due to underreporting. Overall, 62% of the structural anomalies investigated by 
this study were first detected at the 20-week scan. Early detection before 18 weeks’ gestation 
was recorded in 19% of cases, whereas diagnosis after 22 weeks’ gestation occurred in 4.6% 
of the screened population 

Conclusion 
Our findings indicate that the yield of the 20-week scan is high. Owing to the much higher 
uptake of second as opposed to first trimester screening, the majority of the congenital 
anomalies investigated in this study were diagnosed at the 20-week scan, although a clear 
trend was observed towards an earlier diagnosis of severe anomalies. This confirms that earlier 
diagnosis of severe anomalies is increasingly more possible, provided the scan is performed 
by trained sonographers and beyond 11 weeks’ gestation. However not all anomalies can be 
detected early and not even at 20 weeks. For certain anomalies, especially heart anomalies, 
there is still room for diagnostic improvement. The current policy of referring for an advanced 
diagnostic ultrasound scan in case of an isolated EB should be reevaluated and the current 
management protocol should include tighter criteria for referrals.
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INTRODUCTION

Since 2007 the 20-week anomaly scan is available to all pregnant women. Prior to this period, 
only high-risk women were offered prenatal ultrasound screening in a center for prenatal 
diagnoses. Low risk women are examined in a primary or secondary care ultrasound center 
while women with a known high risk for congenital anomalies are referred for an advanced 
scan in a tertiary center for prenatal diagnosis. If anomalies are suspected, women are 
referred for an advanced diagnostic ultrasound scan by a fetal medicine specialist. If needed, 
the fetal anatomy is also assessed by an additional specialist like a pediatric cardiologist, 
surgeon or neurologist. After the assessment parents are counseled on the expected health 
of their child and, when this is considered appropriate, genetic testing is offered. 
To examine the efficacy of the 20-week scan, a prospective study was conducted in 
pregnancies with an estimated due date between January 1, 2012 and December 31, 2014. 
Outcomes examined in this study were: the uptake of the 20-week scan, the number of 
referrals to a prenatal diagnosis center for an advanced diagnostic ultrasound scan and the 
detection of structural anomalies and soft markers. Details on gestational age at diagnosis 
and outcome are presented for fetuses with one of four common structural anomalies 
(neural tube defects, congenital heart defects, abdominal wall defects and facial clefts). In 
addition, prevalence and outcome of pregnancies with one of three isolated soft markers was 
examined; echogenic bowel (EB), ventriculomegaly (VM; a dilated lateral ventricle between 
10-15 mm) and single umbilical artery (SUA). 

METHODS

A prospective cohort study was undertaken in the area covered by the center for prenatal 
screening of the University Medical Center in Groningen (UMCG) in the North-East of the 
Netherlands, covering about 10% of all pregnancies in the Netherlands (1, 2). Data from all 
20-week scans were collected in a database (“screening dataset”). For the subgroup with a 
high a-priory risk the risk factor was included in the dataset. In case of multiple gestations, 
findings for each fetus were registered as a separate examination. Data from advanced 
diagnostic ultrasound scans (collected in a separate database) was matched with the 
screening dataset as well as pre-and postnatal results of genetic assessment. Up to 2011 
genetic analysis involved conventional karyotyping; from 2011 onwards it included array-CGH 
analysis (3). To identify cases with pre-or postnatally diagnosed neural tube defects (open 
spina bifida and anencephaly), congenital heart defects (excluding isolated ventricular septal 
defects), abdominal wall defect (exomphalos and gastroschisis) or facial clefts (lip and or 
palate, excluding isolated cleft palate), findings from first and second trimester screening 
as well as advanced diagnostic scans (regardless of gestation) were searched. The case lists 
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were verified and complemented using case lists from the pediatric surgical departments, 
Eurocat Northern Netherlands (4), a population-based birth defects registry and for the 
cleft lip cases, case lists from specialized cleft-teams of the Dutch Association for Cleft Palate 
and Craniofacial Anomalies (5). Cytogenetic findings were also added. Per case, timing of 
diagnosis and whether or not first-or second trimester screening took place was registered. 
Inclusion criteria were an estimated delivery date between January 1, 2012 and December 
31, 2014 and gestational age between 18-22 weeks at the time of the 20-week scan. 
Furthermore, residency in one of three Northern provinces (Groningen, Friesland or Drenthe) 
was a requirement. The number of live born children, stillbirths after 22 weeks’ gestation 
and miscarriages or termination of pregnancies before 24 weeks’ gestation for the area was 
provided by the bureau of Population Statistics Netherlands and Eurocat (European Registry 
of Congenital Anomalies and Twins) Northern Netherlands. 
Statistical analysis was performed with SPSS version 22 for Windows. To compare differences 
between groups, the chi-square test was used. A p-value of less than 0.05 was considered 
significant. 

RESULTS

Uptake of screening 
During the study period a total of 45.035 scans between 18 and 22 weeks gestation were 
performed: 40.930 scans in the low risk group and 4.105 scans in the group with an a-priory 
risk for a congenital anomaly (table 1). In addition 623 20-week scans took place before the 
recommended minimum gestation of 18 weeks, and it was noted that this was significantly 
more the case in women with a high a-priori risk compared to the low-risk group; 537 (11.3%) 
vs. 86 (0.2%) respectively (p<0.001). 

Table 1. Uptake of second trimester ultrasound screening in the North-East of the Netherlands, N (%)
 Estimated 

pregnancies
Primary 

20-week scans
(low-risk)

Primary 
20-week scans

(high-risk)

Total screening 
scans

Uptake
(%)*

2012 16.582 13.751 1.381 15.132 91.3
2013 15.816 13.403 1.292 14.696 92.9
2014 16.126 13.775 1.432 15.207 94.3
Total 48.524 40.930 (90.9) 4.105 (9.1) 45.035 92.8
* Based on estimated due date 

Overall the uptake of the 20-week scan was 92.8%. Uptake increased from 91.3% in 2012 to 
94.3% in 2014 (P<0.001). During the study period, 9.1% of the pregnancies had a known high 
risk of a congenital anomaly. The most frequent risk factors were obstetrical and/or family 
history (63.2%, table 2).
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Table 2. Indications for a 20-week scan in a tertiary center, N (%) 
2012 2013 2014 Total

Total 1.381 1.292 1.432 4.105
•	 Obstetric or family history 839 (60.8) 843 (65.2) 911 (63.6) 2.593 (63.2)
•	 Assisted reproduction 169 (12.2) 144 (11.1) 167 (11.7) 480 (11.7)
•	 Teratogen exposure 125 (9.1) 107 (8.3) 126 (8.8) 358 (8.7)
•	 High Body Mass Index 121 (8.8) 63 (4.9) 75 (5.2) 259 (6.3)
•	 Diabetes 70 (5.1) 69 (5.3) 72 (5) 211 (5.1)
•	 Multiple births 57 (4.1) 66 (5.1) 81 (5.7) 204 (5.0)

Referrals for advanced diagnostic ultrasound scans 
Overall 1.947 (4.3%) referrals for an advanced diagnostic ultrasound scan within two weeks 
after a 20-week scan took place. The indications for referral and main findings are summarized 
in table 3. Suspicion of a fetal anomaly (32%) or the presence of one or more softmarkers 
(30%) was the most common reasons. The average time between the 20-week scan and a 
subsequent advanced diagnostic ultrasound scan was 5 days. In little more than 1/3 of the 
cases (35.5%) no abnormal findings could be found. Overall, an anomaly was diagnosed in 
24% of the referred cases. Confirmation of a structural anomaly occurred in 53% of the cases 
(table 3). The presence of isolated markers was confirmed in 63% of the cases. 

Table 3. Indications for an advanced diagnostic ultrasound scan and main findings
Findings advanced diagnostic scan

Indication for referral Total
N(%)

Structural anomaly
N (%)

Marker(s) 
N (%)

No abnormal findings
N (%)

Structural anomaly 631 (32.4) 334 (52.9) 67 (10.6) 172 (27.3)
Soft Marker(s) 589 (30.3) 59 (10) 371 (63) 119 (20.2)
Incomplete 20-week scan 346 (17.8) 42 (12.1) 35 (10.1) 191 (55.2)
Abnormal fetal biometry 283 (14.5) 10 (3.5) 20 (7.1) 169 (59.7)
Pyelectasis 50 (2.6) 17 (34) 2 (4) 13 (26)
Other* 48 (2.5) 7 (14.6) 1 (2.1) 28 (58.3)
Eindtotaal 1.947 469 (24.1) 496 (25.5) 692 (35.5)
* Abnormal placenta, abnormal amniotic fluid, intra-uterine fetal demise

Of the 50 cases referred because of pyelectasis, the suspected diagnosis pyelectasis was 
confirmed at referral in 15 (30%) cases. Examples of additional findings at the referral scans 
were abnormal fetal biometry, abnormalities of the placenta and abnormal amniotic fluid 
volume.
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Structural anomalies 
During the study period there were 43 cases of neural tube defects, 36 abdominal wall defects, 
62 facial clefts and 188 congenital heart defects. In table 4 gestational age at detection is 
summarized for the subgroups with and without a chromosomal defect. 

Table 4. Gestational age a diagnosis for structural anomalies, n (%)
Neural tube defects Abdominal wall defects

Gestational age at diagnosis OSB AN EX GS CL CHD Total

<18w 2 (9.5) 15 (68.2) 17 (77.3) 5 (35.7) 2 (3.2) 22 (11.7) 63 (19.1)
•	 Chromosomes normal 2 3 6 2 2 4 19
•	 No chromosome analysis - 12 2 3 - 1 18
•	 Chromosomes abnormal - - 9 - - 17 26
18-22w 19 (90.5) 7 (31.8) 3 (13.6) 7 (50) 48 (77.4) 121 (64.4) 205 (62.3)
•	 Chromosomes normal 6 4 1 3 45 58 117
•	 No chromosome analysis 12 3 - 4 - 38 57
•	 Chromosomes abnormal 1 - 2 - 3 26 32
≥22w - - - 1 (7.1) 3 (4.8) 11 (5.3) 15 (4.6)
•	 Chromosomes normal - - - 1 3 4 11
•	 No chromosome analysis - - - - - 6 6
•	 Chromosomes abnormal - - - - - 1 1
After birth, missed at 2nd 
trimester screening

- - 2 (9.1) 1 (7.1) 9 (14.5) 34 (18.1) 46 (14.0)

•	 Chromosomes normal - - 1 - 9 1 4
•	 No chromosome analysis - - 1 1 - 29 31
•	 Chromosomes abnormal - - - - - 5 5
Total 21 22 22 14 62 188 329
OSB = open spina bifida, AN = anencephaly, EX = exomphalos, GS = gastroschisis, CL = cleft lip (isolated cleft palate 
not included). CHD = congenital heart defect (isolated ventricular septal defects not included)

Overall, 62% of the structural anomalies examined in this study were detected at the 20-
week scan. In 19% of cases the anomaly had been diagnosed before 18 weeks, and in 
4.6% of the cases the diagnosis occurred after 22 weeks. In the group that had remained 
undiagnosed during the first trimester, the detection rate between 18-22 weeks’ gestation 
was 77% (205 out of 266 cases). Anencephaly and exomphalos were often diagnosed before 
18 weeks’ gestation (68% and 77% respectively). In contrast, only two (9,5%) cases of open 
spina bifida, five (35, 7%) gastroschisis, two (3.2%) cleft lips and 22 (11.6%) congenital heart 
defects were diagnosed before the 20 week anomaly scan. Diagnosis between 18 – 22 weeks’ 
gestation occurred in all remaining anencephaly and open spina bifida cases and in 3 of 5 
(60%) exomphalos, 7 of 9 (77.8%) gastroschisis cases, 48 of the of the 60 (80%) cleft lip cases, 
and in 121 of 166 (72.3%) of the congenital heart defects. One gastroschisis, two cleft lips and 
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one congenital heart defect were diagnosed after birth in the group where parents had not 
opted for a second trimester scan.

Soft markers 
The frequency of isolated soft markers registered at the time of the 20-week scan is 
summarized in table 5. 

Table 5. Outcome of isolated soft markers diagnosed at the 20-week scan 
Echogenic bowel Ventriculomegaly Single Umbilical Artery

Total cases registered 86 60 290
Prevalence 0.19% 0.13% 0.64%
Referral advanced scan 81(94%) 48 (80%)* 246 (85%)
Outcome
•	 Healthy at birth 79 (92%) 40 (67%) 242 (83%)
•	 IUVD 1 (1%) - 4 (1%)
•	 Structural anomaly 3 (3.5%) 7 (12%) 15 (5%)
•	 Chromosomal anomaly - 4 (7%) -
•	 No follow-up 3 (3.5%) 9# (15%) 29 (10%)
*All of the 12 cases that were not referred for an advanced diagnostic scan had a ventricle < 11 mm. All cases with 
a measurement of ≥11 mm were referred # Including 8 cases with a ventricle < 11 mm

Echogenic bowel was an isolated finding in 86 (65.2%) out of 132 registered cases. Almost 
94% of the isolated cases were referred for an advanced diagnostic ultrasound scan. In 
three cases (3.5%) an associated anomaly was diagnosed at the time of the advanced scan 
(congenital heart defect, n =1) or at birth (hypospadias, n=1, and small bowel obstruction, 
n=1). Ventriculomegaly was reported as an isolated finding in 60 (63.2%) out of 95 registered 
cases. Of the isolated cases, 80% was referred for a diagnostic scan, including all (n=13) cases 
that measured 11 mm or more. In the group with isolated ventriculomegaly, three fetuses 
developed hydrocephaly, three had multiple congenital anomalies, and one fetus had an 
encephalocele. In all but one of these cases the structural anomalies were diagnosed during 
the advanced diagnostic ultrasound scan. In one case polyhydramnios and growth retardation 
was diagnosed prenatally, without visible structural anomalies. 
After birth multiple congenital anomalies, including a cleft palate, brain migration disorder, 
and several dysmorphic features were diagnosed. In four (7%) fetuses with isolated 
ventriculomegaly a chromosomal anomaly was diagnosed (trisomy 18, n=2, trisomy 21, n=1, 
other, n=1). A single umbilical artery was registered 340 times, including 290 (85.3%) isolated 
cases. In the group with an apparent isolated single umbilical artery, structural anomalies 
were diagnosed at the time of the advanced diagnostic ultrasound scan in four (1.3%) cases 
(hemi vertebrae n=1, hydrocephaly n=1, esophageal atresia n=2). In a further 11 (3.8%) cases 
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structural anomalies were diagnosed at birth (ventricular septal defect n=5, esophageal 
atresia n=1, coarctation of the aorta n=1, colon atresia n=1, congenital glaucoma n=1, kidney 
cysts n=1, VACTERL association n=1).

DISCUSSION

Uptake 
The results of this study show that more than 90% of the women in the North-East of the 
Netherlands opt for the 20-week scan, which is in line with previously reported national 
figures (6). First trimester screening has a much lower uptake, around 30% (6-10). There are 
several possible explanations for this difference. Firstly, when counseled about the combined 
test, women in the Netherlands are informed that the primary goal of the test is detection of 
Down syndrome which for many parents is not necessarily a reason to opt for screening (10). 
Secondly, at the time of the study the costs of the 20-week scan were covered in the basic 
health Insurance, whilst only women with an increased risk of a chromosome defect and 
women aged 36 or older were reimbursed for the combined test. 

High risk group 
In 9% of our study population women were referred for a 20 week scan at a tertiary center 
because of an increased risk of a congenital anomaly. In approximately 6% of the cases the 
indication for referral was a high BMI. Whilst increased BMI is not yet a recognized indication 
for referral in the Netherlands, it is known from the international literature that a BMI above 
30 is associated with a higher risk of anomalies (18), Moreover, a high BMI is often associated 
with a poorer image quality, sub-optimal views of the fetal anatomy and a lower detection 
rate of congenital anomalies (18-21). Therefore referral of women with a high BMI for a 
(transvaginal) ultrasound at earlier gestational age in an expert center may be a good strategy 
to overcome poor performance of the 20 weeks scan.

Referral for an advanced diagnostic ultrasound scan 
The 20-week scan is a screening tool and, in case of abnormal findings, referral for an 
additional diagnostic ultrasound scan is the next step. During our study approximately 4% 
of the women were referred, of which 35% could be reassured at this subsequent advanced 
diagnostic ultrasound scan. As the interval between the finding at the 20 weeks scan and 
referral was relatively short, parents did not have to cope with anxiety for a long time. 

Soft markers 
Based on the international literature the expected prevalence for isolated echogenic 
bowel, ventriculomegaly and single umbilical artery are 0.6-2.4%, 0.15-2.2% and 0.3-1.2% 
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respectively (11, 12). In our population the prevalence of isolated SUA was comparable to 
the rate reported in the literature whilst the prevalences of isolated EB and VM were lower 
than expected. The most likely explanation for the low rates of the latter two makers is 
underreporting. It was also noted that not all cases were referred for an advanced diagnostic 
scan. The current protocol for management in case of an isolated soft marker is ambiguous. 
In one paragraph it is stated that visualization of a single marker e.g. isolated VM, EB or SUA 
should trigger immediate referral for an advanced diagnostic ultrasound scan. In the next 
paragraph it is stated that “if more than one marker is seen, an advanced scan should be 
discussed with a fetal medicine unit.” 
Our findings indicate that in case of isolated VM (measuring at least 11 mm) or SUA 
referral for an advanced ultrasound scan and karyotyping (only in the case of isolated VM) 
is warranted whilst the chance of an adverse outcome in isolated EB is much lower. In a 
systematic review no evidence was found that fetuses with an isolated SUA have an increased 
risk of aneuploidy, impaired fetal growth or perinatal mortality (13). This corresponds with 
the findings of present study where no cases of aneuploidy were registered. However, 5% 
of the fetuses with a seemingly isolated SUA had a structural anomaly, the majority of these 
being a heart defect. This indicates that an advanced diagnostic scan is warranted. 
The outcome of the isolated EB cases in our study support findings in the literature. We 
suggest that the policy of referring for an advanced diagnostic ultrasound scan in case of 
isolated EB should be reevaluated and tighter criteria for referrals should be defined. If EB is 
found as an isolated finding without additional markers or structural anomalies in the second 
trimester, the prognosis is generally good and most fetuses have no underlying diseases (14, 
15). However, isolated EB grade II (bowel echogenic as bone) and III (bowel echogenic more 
than bone) is associated with an increased risk for aneuploidy, intra uterine growth restriction 
and, less often, with cystic fibrosis, congenital infections and bowel obstruction (12, 16-18). 
We propose that in isolated EB grade II or III cases referral should always be considered. 
In isolated EB cases with lesser echogenicity with low risk of aneuploidy at first trimester 
screening or evidence of intra-amniotic bleeding, a repeat scan at around 28 weeks’ gestation 
for monitoring growth may suffice. Irrespective of echogenicity, in all isolated EB cases where 
biometry of the fetus is small or the mother is at increased risk of infections (for example, 
when she already has young children), women should be referred for a diagnostic scan and 
additional investigations (Doppler of uterine artery, genetic testing for aneuploidies, cystic 
fibrosis screening). By making this distinction between low and high risk isolated EB cases, 
parents’ anxiety may be reduced as well as the number of (unnecessary) referrals. 

Timing of detection of anomalies 
In line with findings reported in chapters 2 and 3 anencephaly and exomphalos were most 
often diagnosed before the 20-week scan in this prospective study. This finding confirms that 
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both defects are easily identified in the mid-sagittal plane that is required for measurement 
of the crown-rump length. Therefore, even when a dating scan is performed, anencephaly 
or exomphalos may be noticed as long as the sonographer is aware of their aspect in early 
pregnancy. An important consequence of the increased early detection and high termination 
rate in case of exomphalos or anencephaly is that both defects have a relative low prevalence 
in the group that presents for a 20-week anomaly scan (both less than 1 per 10.000). First 
trimester diagnosis of spina bifida, gastroschisis, facial cleft and heart defects requires 
specific training and a more structured anatomical examination. It is therefore not surprising 
that these defects are currently rarely visualized at a first trimester scans, as the majority 
of early scans are dating scans. Unless sonographers are specifically trained and the dating 
scans are performed beyond 11 weeks, the majority of these defects will be diagnosed at the 
20- weeks scan. In our study all the anencephaly and open spina bifida cases present in the 
screened population were in fact diagnosed at the 20-week scan. 

Conclusion 
In summary, the yield of the 20-week scan in visualizing congenital anomalies is high. Because 
of a high uptake of second trimester screening compared to first trimester screening, the 
majority of the congenital anomalies examined in our study are diagnosed at the time of the 
20-week scan. Although a gestation between 18 and 22 weeks’ gestation is considered to 
be the optimum timing for a full structural assessment of the fetal anomaly (13), our study 
indicated that, at least for some anomalies, detection in the first trimester is feasible. Although 
it is not standard policy, we already observe a shift towards earlier examination in the group 
with a high a-priory risk. Several international studies have demonstrated that in recent 
years with improved equipment and experience an increasing number of fetal anomalies 
can be visualized at 12-13 weeks of gestation (19-22). If sonographers who perform dating 
scans are trained in a systematic assessment of the fetal anatomy, the majority of severe 
congenital anomalies can be diagnosed prior to the 20-week scan. This provides more time 
for repeat scan to observe trends, additional diagnostic investigations and, in case of poor 
prognosis, more time to consider whether or not to continue the pregnancy. However, it 
remains important to stress that some anomalies are not amenable for early diagnosis since 
they develop only later in pregnancy (23). The current policy of referring for an advanced 
diagnostic ultrasound scan in case of an isolated EB should be reevaluated and the current 
management protocol should include tighter criteria for referrals.
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