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ABSTRACT
Background: To report the implementation across Fetal Medicine units and the agreement between first and second trimester 
referral scans in the identification of fetal anomalies in cases referred for the expert assessment of the fetal anatomy in the first 
trimester following the publication of the national guidelines in Italy.
Methods: This multicenter, retrospective study aimed to evaluate the implementation and diagnostic performance of first-
trimester referral ultrasound (US) in identifying fetal anomalies, following the introduction of national guidelines in Italy. The 
analysis included singleton pregnancies referred to nine specialized Fetal Medicine centers between 11+0 and 13+6 weeks' gesta-
tion due to increased risk for structural anomalies. Risk was defined as either a nuchal translucency (NT) measurement ≥ 3.5 mm 
or suspicion of a structural anomaly at initial screening. Only cases undergoing referral US within the specified gestational win-
dow were included. Diagnostic accuracy was assessed by comparing findings from first-trimester referral US with those from 
follow-up referral US performed either at 14–16 weeks or at 19–21 weeks.
Results: Out of 344 referred cases, 322 (93.6%) underwent first-trimester referral US within the appropriate timeframe. After 
excluding miscarriages and terminations, 136 cases were evaluated again at 19–21 weeks and 207 at 14–16 weeks. The agreement 
between the 11+0–13+6 week and 19–21 week scans was 85.3%, with a sensitivity of 82.0%, specificity of 88.0%, positive predictive 
value (PPV) of 84.7%, and negative predictive value (NPV) of 85.7%. Agreement between the early and 14–16 week scans was 
91.3%, with sensitivity, specificity, PPV, and NPV of 90.7%, 92.1%, 93.9%, and 88.2%, respectively.
Conclusion: The study demonstrates successful implementation of national first-trimester referral US guidelines in Italy. When 
performed by experienced operators using a standardized protocol, first-trimester anatomy assessment is feasible and provides 
high diagnostic accuracy, enabling early detection of structural fetal anomalies.
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1   |   Introduction

First trimester ultrasound has been widely recommended by 
national and international guidelines to assess pregnancy vi-
ability and dating, determine the number of gestational sacs 
and fetuses, and screen for aneuploidies and preeclampsia 
(Nicolaides 2003; Nicolaides et al. 1992; Rolnik, Wright, Poon, 
O'Gorman, et al. 2017; Kagan et al. 2008; Bilardo et al. 2023; 
Italian Society For Ultrasound in Obstetrics and Gynecology 
(SIEOG)  2022; Journal of Ultrasound in Medicine  2021), the 
latter being performed between 11+0 and 13+6 weeks (Volpe 
et  al.  2022). Even though the screening of fetal anoma-
lies (Rolnik, Wright, Poon, Syngelaki, et  al.  2017; Salomon 
et  al.  2022) as well as the expert assessment of fetal anat-
omy are recommended in the second trimester (Carvalho 
et al. 2023; De Robertis et al. 2022), an early anatomy assess-
ment during first trimester ultrasound at 11+0–13+6 weeks is 
also increasingly performed to evaluate the fetal anatomy, 
aiming to anticipate the detection of congenital anomalies and 
improve counseling and management.

Several studies have focused on the performance of first trimes-
ter anatomy screening in identifying fetal abnormalities, with 
different detection rates varying depending upon the setting 
(i.e., high- vs. low-risk), the anatomical region evaluated or the 
type of anomaly (De Robertis and Italian Society of Ultrasound 
in Obstetrics and Gynecology (SIEOG) Working Group on the 
Obstetric Referral Scan  2023; Syngelaki et  al.  2011). In this 
scenario, a meta-analysis demonstrated an overall detection 
rate for fetal anomalies at 11+0–13+6 weeks of 32% in an unse-
lected population and 61% in the context of a high-risk setting. 
Of note, such detection rate has been shown to increase when 
standardized protocols for the assessment of the fetal anatomy 
are implemented (Karim et  al. 2017). This is consistent with 
the latest version of the guidelines of the International Society 
of Ultrasound in Obstetrics and Gynecology (ISUOG) on the 
performance of 11+0–13+6 weeks scan, which include a list of 
anatomical regions and structures to be visualized for the as-
sessment of fetal anatomy in a screening and in an expert set-
ting as well as the structures that can be visualized in a detailed 
anatomical survey performed in the first trimester (Bilardo 
et al. 2023).

In 2021, the Italian Society of Ultrasound in Obstetrics 
and Gynecology (SIEOG) issued the updated version of the na-
tional guidelines regulating the obstetrical and gynecological 
ultrasound practice in the Italian territory (Italian Society For 
Ultrasound in Obstetrics and Gynecology (SIEOG) 2022). With 
respect to first trimester ultrasound, these guidelines recom-
mend the referral to a Fetal Medicine unit for the expert assess-
ment of fetal anatomy and provide a dedicated, standardized 
protocol, for early anatomy scan of all cases identified at risk 
for structural anomaly following first trimester screening ul-
trasound. The aim of this study was to report the implementa-
tion across Fetal Medicine units and the agreement between 
first and second trimester referral scans in the identification 
of fetal anomalies in cases referred for the expert assessment 
of the fetal anatomy in the first trimester following the publi-
cation of the SIEOG Guidelines.

2   |   Methods

2.1   |   Study Design and Participants

This was a multicenter, retrospective study of prospectively 
collected data conducted in nine Fetal Medicine units across 
Northern (University of Parma, University of Milan, University 
Hospital of Verona), Central (Sapienza University of Rome and 
San Salvatore Hospital, L'Aquila) and Southern (Federico II 
University of Naples, Magna Graecia University of Catanzaro, 
Di Venere and Sarcone Hospitals, Bari and Paolo Giaccone 
University Hospital, Palermo) Italy which included a consecu-
tive series of singleton pregnancies identified at risk for struc-
tural anomaly following first trimester screening ultrasound 
referred between 1 December 2021 and 31 January 2023. As per 
SIEOG Guidelines, the definition of “high-risk for anomaly” was 
based on either nuchal translucency ≥ 3.5 mm or one or more 
fetal structural anomalies suspected at first trimester screening 
ultrasound (Italian Society For Ultrasound in Obstetrics and 
Gynecology (SIEOG) 2022).

Only cases undergoing referral ultrasound at one of the participat-
ing Fetal Medicine Units between 11+0 and 13+6 weeks of gestation 
were included in the study. In such cases, the expert ultrasound 
assessment was performed according to the standardized proto-
col for fetuses at high risk for structural anomaly recommended 
by SIEOG (Società Italiana di Ecografia Ostetrica e Ginecologia e 
Metodologie Biofisiche 2024), which consists in a list of anatomical 
regions and structures to be visualized in the context of the expert 
assessment of fetal anatomy at 11+0–13+6 weeks (Table 1). In cases 
identified at high risk for anomaly in the first trimester, the SIEOG 
Guidelines also recommend referral second trimester fetal anom-
aly ultrasound assessment to be performed at Fetal Medicine unit 
if the pregnancy continues. Such a recommendation has been in-
corporated in the local protocol of the participating units in terms 
of early referral anomaly scan to be systematically performed at 
14–16 weeks' gestation and followed by referral anomaly scan at 
19–21 weeks' gestation. For the purposes of the study, only cases 
undergoing at least one referral ultrasound assessment beyond 
13+6 weeks were eligible for enrolment.

Anomalies were counted by assuming that a positive result con-
sisted in either the diagnosis or the suspicion of an anomaly or the 
finding of an anatomical anomaly of undetermined significance 
affecting at least one anatomical region or structure. This allowed 
to account for the fact that a diagnosis, a suspicion, or a finding of 
undetermined significance may be modified later in pregnancy as 
the anomaly initially identified or suspected in the first trimester 
may evolve or be reclassified (De Robertis and Italian Society of 
Ultrasound in Obstetrics and Gynecology (SIEOG) Working Group 
on the Obstetric Referral Scan 2023). Therefore, a “true” positive 
result was assigned if the anomaly diagnosed in the second tri-
mester affected the same anatomical region or structure as that 
diagnosed or suspected at 11+0–13+6 weeks. Manual counting of 
anomalies affecting each anatomical region was undertaken and 
recorded separately between the expert ultrasound assessments 
performed at 11+0–13+6 weeks and at later gestation timeframes, 
that is, at 14–16 and 19–21 weeks. Consistently, false positive cases 
were defined if the diagnosis or suspicion of an anomaly or the 
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finding of an anatomical anomaly of undetermined significance 
affecting one anatomical region at 11+0–13+6 weeks was not con-
firmed at expert ultrasound assessment performed later in gesta-
tion. False negatives were defined in the event of fetal anomaly 
not suspected or diagnosed in the first trimester but diagnosed at 
second trimester referral scan. “True” false negatives featuring 
anomalies always or potentially detectable in the first trimester 
were distinguished from “timely” false negatives—that is, cases 
showing evolving anomalies never detectable in the first trimes-
ter. Consistently, cases of fetal anomaly suspected or diagnosed in 
the first trimester but not confirmed at second trimester referral 
scan were classified as false positives. Among them, “true” false 
positives were defined in the event of a non-evolving anomaly sus-
pected or diagnosed in the first trimester that was not confirmed 
at later gestation, and were distinguished from “timely” false pos-
itives, which consisted in cases featuring evolving anomalies that 
can be diagnosed in the first trimester and resolve at later gestation 
(Syngelaki et al. 2011).

All ultrasound examinations were performed by Fetal Medicine 
specialists with dedicated expertise in prenatal diagnosis and early 
ultrasound assessment of the fetal anatomy using high-end equip-
ment, and in all the included cases fetal echocardiography was 
also carried out in accordance with SIEOG Guidelines (Società 
Italiana di Ecografia Ostetrica e Ginecologia e Metodologie 
Biofisiche 2024; Italian Society For Ultrasound in Obstetrics and 
Gynecology (SIEOG) 2022; De Robertis et  al.  2022). Across the 
participating units, the time allocated for the expert ultrasound 
examinations in the first and second trimester was 40 min.

Miscarriage and termination of pregnancy within 13+6 weeks 
of gestation, as well as the absence of at least one ultrasound 
assessment performed in the second trimester, represented ex-
clusion criteria for the study.

2.2   |   Outcomes

The primary aims of the study were to evaluate the implementa-
tion of first trimester referral ultrasound assessment across the 
participating Fetal Medicine units and its accuracy in discrim-
inating between anomalous and non-anomalous fetuses and, if 
anomalous, in identifying the affected anatomical regions or 
structures compared with mid-trimester (i.e., 19–21 weeks') re-
ferral ultrasound. The secondary outcome was to compare such 
accuracy between first trimester and early second trimester (i.e., 
14–16 weeks') referral ultrasound.

2.3   |   Statistical Analysis

Data on pregnancy outcome were collected from computerized 
records, while the prenatal information was recorded in fetal 
databases. Data were recorded and stored in a Microsoft Excel 
(Microsoft, Redmond, WA) secured pseudonymized database, 
which was accessible only by the members of the research team.

Statistical analysis was performed using IBM SPSS Statistic 
Version 28. Data were shown as mean ± standard deviation, me-
dian (range) or as number (percentage) as appropriate. The study 
was approved by the local ethics committee of the participating 

units and performed following the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) guidelines 
(Von Elm et al. 2014).

3   |   Results

3.1   |   Characteristics of the Included Cases

Overall, 344 cases were referred between 11+0 and 13+6 weeks 
at the participating centers over the study period. Of these, 322 
(93.6%) had referral sonographic assessment within 13+6 weeks 
of gestation, thus representing the study group. All the included 
patients were offered the option of invasive testing, which was 
accepted in 280 cases. Miscarriage/intrauterine death and ter-
mination of pregnancy (TOP) were recorded in 10 and 189 cases, 
respectively, as fetal loss was recorded in 115 cases prior to 14+0 
weeks, in 71 prior to 19+0 weeks, and in 13 after mid-trimester 
referral anomaly scan. Overall, 136 and 207 cases were available 
for the evaluation of the primary and the secondary outcomes, 
respectively (Figure  1). The baseline characteristics of the in-
cluded cases are shown in Table 2.

3.2   |   Comparison of the Sonographic Findings 
in Pregnancies Continuing Until Mid-Trimester 
Referral Anomaly Scan

The comparison of the sonographic findings across the different 
anatomical regions in the 136 cases having referral ultrasound 
at 11+0–13+6 weeks and 19–21 weeks is shown in Tables 3a and 
3b. Of these, 77 had a non-anomalous 11+0–13+6 weeks refer-
ral ultrasound. Normal sonographic findings at mid-trimester 
were reported in 66 cases classified as non-anomalous follow-
ing referral sonographic assessment within 13+6 weeks' gesta-
tion. Among the cases classified as non-anomalous there were 
11 false negatives (Table 4). These included four cases of minor 
cardiac anomaly (i.e., three cases of ventricular septal defects 
and one case of persistent left superior vena cava) and one major 
cardiac anomaly (i.e., one case of atrioventricular septal defect); 
the other anomalies overlooked at 11+0–13+6 weeks included one 
case of ductus venous agenesis and one case of fibular hemime-
lia and clubfoot in association with ventricular septal defect. In 
the remaining four false negative diagnoses of first trimester 
referral ultrasound two cases of hydronephrosis, one case of 
agenesis of the corpus callosum and one case of fetal hydrops 
were recorded. There were also 5/11 (45.5%) cases diagnosed 
with multiple anomalies at 19–21 weeks following a diagnosis 
of single anomaly at 11+0–13+6 weeks. Four cases were classi-
fied as “timely false negatives,” namely one case of agenesis of 
the corpus callosum, one case of fetal hydrops and two cases of 
hydronephrosis.

False positives of 11+0–13+6 weeks' scan were recorded in nine 
cases (Table 5). These included one case of tetralogy of Fallot, 
three cases of Blake's pouch cyst (two of which were diagnosed 
with a cardiac anomaly at 19–21 weeks) and one case of cleft lip. 
In the remaining four false positive diagnoses of first trimester 
referral ultrasound, one case of first trimester megacystis, one 
case of cervical lymphangioma, and two cases of abdominal cyst 
were recorded.
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FIGURE 1    |    Flow chart (according to STROBE guidelines) for inclusion of cases. IUD, intrauterine death; TOP, termination of pregnancy; US, 
ultrasound.

TABLE 2    |    Features of the 136 cases having referral ultrasound scan at 19–21 weeks and of the 207 cases having referral ultrasound scan at 
14–16 weeks.

Variable
Cases having referral ultrasound 

scan at 19–21 weeks; N 136
Cases having referral ultrasound 

scan at 14–16 weeks; N 207

Ethnicity, N (%) Caucasian 128 (94.1%)
African 5 (3.7%)
Other 3 (2.2%)

Caucasian 191 (92.2%)
African 8 (3.9%)
Other 8 (3.9%)

Maternal age, years
Mean ± SD

32.3 ± 6.2 33.4 ± 6.1

Nulliparity, N (%) 71 (52.2%) 104 (50.2%)

Booking BMI, kg/m2

Mean ± SD
25.7 ± 6.1 24.6 ± 4.5

Gestational age, weeks+days

Mean ± SD
12+4 ± 0+5 12+4 ± 0+5

Crown-Rump Length at screening 
ultrasound scan, mm
Mean ± SD

64.4 ± 8.9 63.2 ± 9.4

Nuchal translucency at screening 
ultrasound scan, mm
Mean ± SD

2.8 ± 1.5 3.6 ± 2.2

Indication for referral first trimester scan, 
N (%)

NT ≥ 3.5 mm 58 (42.6%) NT ≥ 3.5 mm 75 (36.2%)

Suspected fetal anomaly 78 (57.4%) Suspected fetal anomaly 132 (63.8%)

Invasive prenatal test, N (%) 107 (78.7%) 170 (82.1%)

Pathological results of invasive prenatal 
test, N (%)

12 (8.8%) 49 (23.7%)

Gestational age of first trimester referral 
ultrasound scan, weeks+days

Mean ± SD

13+0 ± 0+4 12+6 ± 0+3
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Overall, the agreement per anatomical regions between 11+0–
13+6 weeks' and 19–21 weeks' referral sonographic assess-
ment was 85.3% (116/136) and the sensitivity, specificity, PPV, 
and NPV were 82.0% (95% CI 70.0–90.6), 88.0% (95% CI 78.4–
94.4), 84.7% (95% CI 73.0–92.8), and 85.7% (95% CI 75.9–92.7), 
respectively.

Six cases were classified as “timely false positives”, namely one 
case of megacystis, one case of cervical lymphangioma, two 
cases of abdominal cyst and two cases of Blake's pouch cyst. 
After excluding timely false negatives and timely false positives, 
the agreement per anatomical regions between 11+0–13+6 weeks' 
and 19–21 weeks' referral sonographic assessment was 92.1% 

(116/126) and the sensitivity, specificity, PPV and NPV were 
87.8% (95% CI 76.3–94.9), 95.7% (95% CI 87.8–99.1), 94.3% (95% 
CI 84.3–98.8), and 90.4% (95% CI 81.2–96.1), respectively.

3.3   |   Comparison of the Sonographic Findings 
in Pregnancies Continuing Until Early Referral 
Anomaly Scan

The comparison of the sonographic findings across the different 
anatomical regions in the 207 cases having referral ultrasound 
at 11+0–13+6 weeks and at 14–16 weeks is shown in Tables  3a 
and 3b. Of these, 93 had a non-anomalous 11+0–13+6 weeks re-
ferral ultrasound. Normal sonographic findings at 14–16 weeks 
were reported in 82 cases classified as non-anomalous following 
referral sonographic assessment within 13+6 weeks' gestation. 
False negatives of 11+0–13+6 compared with 14–16 weeks' refer-
ral scan were recorded in 11 cases (Table 4). Among these, minor 
cardiac anomalies were recorded in two cases (ventricular sep-
tal defects) and major cardiac anomalies in four (i.e., one case 
of atrioventricular septal defect, one case of interrupted aortic 
arch, one case of hypoplastic left heart syndrome and one case 
of double outlet right ventricle); the other anomalies overlooked 
at 11+0–13+6 weeks included one case of ductus venous agenesis, 
two cases of multiple anomalies (one case of fibular hemimelia 
and talipes, later found to be associated with ventricular septal 
defect; one case of micrognathia associated with renal dyspla-
sia) and one case of fetal tail. In the remaining false negative 
case of first trimester referral ultrasound, hydronephrosis was 
recorded.

False positives of 11+0–13+6 weeks' referral scan were recorded 
in seven cases (Table  5). These included one case of tetralogy 
of Fallot, two cases of Blake's pouch cyst, and one case of cleft 
lip. In the remaining three false positive diagnoses of first tri-
mester referral ultrasound, one case of megacystis and two 
cases of abdominal cyst were recorded. There was no case of 
non-confirmed anomaly detected at 11+0–13+6 weeks showing a 
structural anomaly affecting a different anatomical structure or 
region at expert early anomaly scan.

Overall, an agreement between referral US scan at 11+0–13+6 
weeks and referral anomaly scan at 14–16 weeks was recorded in 
189/207 (91.3%) cases and sensitivity, specificity, PPV and NPV 
were 90.7% (95% CI 83.9–95.3), 92.1% (95% CI 84.5–96.8), 93.9% 
(95% CI 87.8–97.5), and 88.2% (95% CI 79.8–94.0), respectively.

4   |   Discussion

4.1   |   Key Findings

This is the first study reporting data on a case series of first-
trimester expert ultrasound across referral Fetal Medicine units 
following the publication of guidelines regulating the obstetric 
ultrasound practice on a national scale. Our findings show ex-
cellent implementation of the guidelines for first trimester refer-
ral ultrasound across the referral units participating in the study 
in the 14 months following their publication. Furthermore, in 
our population at high-risk for structural anomaly following 
first trimester screening ultrasound, the comparison between 

TABLE 3a    |    Normal vs. abnormal sonographic findings across 
different anatomical regions in the 136 cases having referral ultrasound 
scan at 11+0–13+6 weeks and at 19–21 weeks.

Anatomical region
11+0–13+6 

weeks' scan
19–21 weeks' 

scan

Head and brain 7 5

Neck 1 —

Face 2 1

Spine 1 —

Thorax — —

Heart 21 24

Abdomen 17 15

Abdominal wall 3 3

Extremities 4 3

Multiple anomalies 3 11

Normal 77 74

TABLE 3b    |    Normal vs. abnormal sonographic findings across 
different anatomical regions in the 207 cases having referral ultrasound 
scan at 11+0–13+6 weeks and at 14–16 weeks.

Anatomical region
11+0–13+6 

weeks' scan
14–16 weeks' 

scan

Head and brain 15 13

Neck 1 1

Face 3 2

Spine 2 4

Thorax 2 2

Heart 36 39

Abdomen 23 19

Abdominal wall 8 5

Extremities 7 8

Multiple anomalies 16 25

Normal 94 89
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referral first and second trimester ultrasound in continuing 
pregnancies yielded very good agreement in terms of presence 
or absence of fetal structural anomaly and a low rate of false 
positive and false negative diagnoses, the latter being most 
commonly represented either by minor structural anomalies 
with little or no impact in terms of pre- and perinatal manage-
ment and counseling or by evolving anomalies that cannot be 
diagnosed in the first trimester. Consistently, most of the false 
positive diagnoses in the first trimester are consistent with the 
natural history of the identified structural defects, even though 
over-diagnosis may be accounted as a potential limitation of first 
trimester referral ultrasound.

4.2   |   Comparison With and Discussion of Similar 
Research

Over the last decade great interest has arisen towards the po-
tential of first trimester ultrasound in diagnosing fetal anom-
alies (Von Elm et  al.  2014; Kagan et  al.  2018; Chaoui and 
Nicolaides 2010). In 2011, Syngelaki et al. showed that at this 
gestational window fetal anomalies can be “always,” “never,” 
or “potentially” detectable depending upon the natural history 
of the disease, the expertise of the operator and ultrasound 
equipment (De Robertis and Italian Society of Ultrasound in 
Obstetrics and Gynecology (SIEOG) Working Group on the 
Obstetric Referral Scan 2023), however more recent data have 
suggested an increased frequency of early diagnosis of “po-
tentially detectable” anomalies including open spina bifida, 
congenital heart defects and cleft lip and palate (Syngelaki 
et al. 2011). In such context, while several referral centers have 
reported variable detection rates for fetal anomalies (De Robertis 
and Italian Society of Ultrasound in Obstetrics and Gynecology 
(SIEOG) Working Group on the Obstetric Referral Scan  2023; 
Chaoui and Nicolaides 2010; Bardi et al. 2019; Liao et al. 2021), 
a meta-analysis by Karim et  al. demonstrated an almost two-
fold higher (61% vs. 32%) detection rate for all fetal structural 
anomalies in first-trimester ultrasound in the context of a pop-
ulation at risk for fetal anomaly, compared with a low risk/un-
selected population (Karim et al. 2017). This may be dependent 
upon increased awareness of the ultrasound practitioners and 
greater technical expertise with focused study of the early fetal 
anatomy, machine setting and overcoming of acoustic-window 
impairment (Kenkhuis et al. 2018; Bottelli et al. 2023).

The importance of the adoption of a formal anatomical screen-
ing protocol has been further confirmed by a recent meta-
analysis showing a higher overall detection rate for fetal 
anomalies, with the diagnoses of spina bifida, facial clefts and 
limb reduction being the most impacted by the introduction of 
a protocolized screening approach (Karim et al. 2024). Recently 
published data from a national program on fetal anomaly scan 
in the first trimester in a screening setting reported an over-
all sensitivity around 80% for “first trimester major congenital 
anomalies” (i.e., fetal anomalies can be “always” detectable in 
the first trimester) and 30% for all types of anomalies (Lust et al. 
2024). Such figures may be explained by the (screening) clinical 
setting and by the criteria adopted to classify potentially evolv-
ing anomalies. In our study, the use of a standardized protocol 
for the assessment of the fetal anatomy has been associated 
with high sensitivity and specificity for fetal anomalies of first 

trimester referral ultrasound, and its agreement with referral ul-
trasound in the second trimester in non-anomalous as well as in 
anomalous cases is higher if compared with the data reported in 
previous studies (Syngelaki et al. 2019; Liao et al. 2021).

In this research the reference to evaluate the performance of 
first trimester ultrasound was represented by second trimester 
referral ultrasound, which currently represents the gold stan-
dard for the expert assessment of the fetal anatomy (Rolnik, 
Wright, Poon, Syngelaki, et al. 2017; Carvalho et al. 2023; Lust 
et  al.  2024). Such design of the study may have led to the ex-
clusion of a significant number of anomalous cases with major 
structural defects or lethal anomalies undergoing termination of 
pregnancy, hence the inclusion of a selected cohort of cases with 
minor anomalies carrying less severe prognosis. Previous data 
support the increased detection rate of major structural anom-
alies compared with minor defects particularly if considering 
cardiac anomalies (Salomon et  al.  2022; Kenkhuis et  al.  2018; 
Sussman et  al.  2021). In such context, most of the false nega-
tive diagnoses of first trimester referral ultrasound consist of 
minor cardiac defects including ventricular septal defect and 
persistent left superior vena cava. Of note, in such cases the fact 
that the diagnosis is most often made at later gestation is associ-
ated with little or no change in terms of prenatal counseling and 
management.

With respect to falsely positive diagnoses of first trimester refer-
ral ultrasound, most concern anomalies carrying the potential 
of spontaneous resolution with advancing gestation, which is 
the case of megacystis (van Nisselrooij et al. 2020), abdominal 
cyst (Fontanella et al. 2017), lymphangioma (Khalil et al. 2014; 
Graesslin et  al.  2007), and Blake's Pouch cyst (Graesslin 
et al. 2007). However, in five cases a false positive diagnosis of 
major structural defects was made. This suggests a potential 
limitation of first trimester referral ultrasound as false positive 
diagnosis may be associated with anxiety and emotional conse-
quences in the prospective parents (Chen et al. 2017).

4.3   |   Clinical and Research Perspectives

Early confirmation or exclusion of fetal anomalies in cases 
identified as at risk in a screening setting has been shown to 
improve clinical management, as delayed diagnosis may nega-
tively impact maternal psychological well-being and preclude 
less invasive options if termination of pregnancy is considered 
(Syngelaki et  al.  2019; Chaoui and Nicolaides  2010; Gandolfi 
Colleoni et al. 2012). Early diagnosis allows sequential genetic 
investigations including exome sequencing (Lou et al. 2016) and 
multidisciplinary counseling for supporting informed decisions 
regarding pregnancy continuation versus termination. From 
this perspective, the findings from this study support the role of 
first trimester referral ultrasound for counseling and manage-
ment of cases identified as at risk for anomaly following first 
trimester screening ultrasound: based on our data, a high degree 
of reassurance can be delivered to the patient in the event of a 
negative referral ultrasound scan, little changes in terms of pre-
natal counseling and management are expected in the event of 
“true” positive referral ultrasound scan, and also false negatives 
are to be accounted as minor defects carrying little impact in 
terms of counseling and management.
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In this scenario, we believe that first trimester anatomy scan 
performed by experts according to a standardized protocol is 
feasible and has the potential to shift the timing of diagnosis of 
fetal anomaly in most cases. Therefore, it could be considered 
also in different healthcare settings on a cost-effectiveness basis 
(Esteves et al. 2023; Mellis et al. 2022).

Conversely, looking at the potential drawbacks of first trimester 
referral scan, we reported three cases—that is, ~2% of the study 
population—of structural defects diagnosed in the first trimes-
ter, but not confirmed later in gestation. Regarding the false pos-
itive case of Blake's pouch cyst, little data from selected research 
groups exist on the evolving morphotype of the structures of 
the posterior fossa in the first and early second trimester (Pinto 
et al. 2014; Bak et al. 2020). Therefore, we believe that caution is 
warranted prior to reporting complex malformations of the pos-
terior fossa in the first trimester (Volpe et al. 2021). Consistently, 
with respect to the case falsely diagnosed with tetralogy of Fallot, 
the reported detection rate of expert first trimester ultrasound 
for congenital heart defects has been shown to range between 
56% in a low-risk (Birnbaum et al. 2022) and 92% in a high-risk 
setting at a single center (Debost-Legrand et al. 2018), further-
more, the misdiagnosis of conotruncal anomalies has proven to 
be challenging also at later gestation (Karim et al. 2022; Haak 
et al. 2002; Tegnander et al. 2006). Finally, despite the improved 
detection rate of orofacial clefts over the last decades (Sander 
et al. 2024), the false negative diagnosis of cleft lip suggests that 
caution is warranted when diagnosing subtle anomalies as is a 
defect of the skin of the upper lip.

4.4   |   Strengths and Limitations

Our study is the first to report data on a systematic policy of re-
ferral first-trimester ultrasound across referral Fetal Medicine 
Units following the publication of guidelines regulating the ob-
stetric ultrasound practice on a national scale (Società Italiana di 
Ecografia Ostetrica e Ginecologia e Metodologie Biofisiche 2024; 
Italian Society For Ultrasound in Obstetrics and Gynecology 
(SIEOG)  2022). The criteria for patient selection and referral, 
the minimal standard in terms of ultrasound equipment and the 
univocal protocol for the systematic assessment of the fetal anat-
omy are among the strengths of the study, which was conducted 
across Fetal Medicine Units with expertise in the early diagnosis 
of fetal anomalies. The high agreement between first and second 
trimester referral ultrasound confirms previous data from single 
centers (Syngelaki et al. 2011), and the multicenter design of this 
study supports the generalizability of our findings.

With respect to the limitations, as per the design of this study 
the gold standard reference for anomalous vs. non-anomalous 
fetal anatomy in the first trimester was represented by referral 
ultrasound scan performed in the second trimester, therefore 
information concerning third trimester ultrasound examina-
tion(s) (Kagan et  al.  2008; Khalil et  al. 2024), and pathology 
examination or magnetic resonance imaging (MRI) were not 
considered (Bilardo et al. 2023; Dolk et al. 2011; Prayer et al. 
2023). As above, this might have led to the exclusion of a sig-
nificant number of anomalous cases with major structural 
defects or lethal anomalies undergoing termination of preg-
nancy, and to the inclusion of a selected cohort of cases with 

minor anomalies carrying less severe prognosis. Previous data 
support the increased detection rate of major structural anom-
alies compared with minor defects particularly if considering 
cardiac anomalies (Salomon et al. 2022; Kenkhuis et al. 2018; 
Sussman et al. 2021). In such context, an undetermined num-
ber of unidentified anomalous cases (i.e., false negatives) sub-
mitted to prenatal ultrasound screening in the first trimester 
represented a population where the performance of first trimes-
ter referral ultrasound scan could not be investigated. However, 
it has to be acknowledged that a 22.5 rate of false negative re-
sults is reported also for midtrimester screening anomaly scan 
(Buijtendijk et al. 2024). Another limitation of the study is re-
lated to the nature of evolving structures as some false negative 
cases showed anomalies such as corpus callosum agenesis that 
cannot be diagnosed in the first trimester. Finally, we acknowl-
edge also the absence of full postnatal examination of the cases 
alive at birth. However, the aim of this study was to compare 
what is new—that is, first trimester referral US—and what is 
meant to represent the gold standard for the assessment of the 
fetal anatomy—that is, second trimester referral ultrasound. In 
such context, it is worth underscoring that the existing guide-
lines (Salomon et al. 2022) endorse the role of prenatal ultra-
sound performed at midtrimester in antenatally suspecting 
(i.e., screening setting) or diagnosing (i.e., referral setting) fetal 
anomalies, which ultimately represents the reference for prena-
tal counseling and management.

5   |   Conclusion

In conclusion, we report excellent implementation of first-
trimester referral ultrasound in different Fetal Medicine units 
of the Italian territory in the 14 months following national 
Guidelines. First trimester referral ultrasound is feasible and 
has the potential to confirm or exclude a fetal anomaly in most 
cases. This allows pregnant women identified as high-risk for 
fetal anomaly following first trimester screening ultrasound to 
promptly undergo necessary follow-up investigations and take 
informed decisions regarding pregnancy management.

Acknowledgments

Valentino Bergamini (Department of Obstetrics and Gynecology, 
Azienda Ospedaliera Universitaria Integrata Verona, Verona, Italy), 
Valentina De Robertis (Fetal Medicine Unit, Di Venere and Sarcone 
Hospitals, ASL BA, Bari, Italy), Antonella Giancotti (Department of 
Maternal and Child Health and Urological Sciences, Umberto I Hospital, 
Sapienza University of Rome, Italy), Tullio Ghi (Catholic University of 
Sacred Heart, Rome, Italy; Department of Women and Child Health, 
Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, 
Italy), Maurizio Guida (Department of Neuroscience, Reproductive 
Sciences and Dentistry, School of Medicine, University of Naples 
Federico II, Naples, Italy), Maurizio Guido (Obstetrics and Gynecology 
Unit, San Salvatore Hospital, L'Aquila, Italy), Giuseppe Maria Maruotti 
(Department of Neuroscience, Reproductive Sciences and Dentistry, 
School of Medicine, University of Naples Federico II, Naples, Italy), 
Nicola Persico (Prenatal Diagnosis and Fetal Surgery Unit, Fondazione 
IRCCS Ca' Granda, Ospedale Maggiore Policlinico, Milan, Italy), 
Renato Venezia (Department of Obstetrics and Gynecology, Azienda 
Ospedaliera Universitaria Policlinico Paolo Giaccone, Palermo, Italy), 
Paolo Volpe (Fetal Medicine Unit, Di Venere and Sarcone Hospitals, 
ASL BA, Bari, Italy), Fulvio Zullo (Department of Obstetrics and 
Gynaecology, Magna Graecia University of Catanzaro, Italy).

 10970096, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jcu.70181 by U

niversity D
i R

om
a L

a Sapienza, W
iley O

nline L
ibrary on [21/06/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



13Journal of Clinical Ultrasound, 2026

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request 
from the corresponding author. The data are not publicly available due 
to privacy or ethical restrictions.

References

2021. “AIUM Practice Parameter for the Performance of Detailed 
Diagnostic Obstetric Ultrasound Examinations Between 12 Weeks 0 Days 
and 13 Weeks 6 Days.” Journal of Ultrasound in Medicine 40: E1–E16.

Bak, G. S., B. L. Shaffer, E. Madriago, et al. 2020. “Impact of Maternal 
Obesity on Fetal Cardiac Screening: Which Follow-Up Strategy Is Cost-
Effective?” Ultrasound in Obstetrics & Gynecology 56, no. 5: 705–716. 
https://​doi.​org/​10.​1002/​uog.​21895​.

Bardi, F., E. Smith, M. Kuilman, R. J. M. Snijders, and C. M. Bilardo. 
2019. “Early Detection of Structural Anomalies in a Primary Care 
Setting in the Netherlands.” Fetal Diagnosis and Therapy 46, no. 1: 12–
19. https://​doi.​org/​10.​1159/​00049​0723.

Bilardo, C. M., R. Chaoui, J. A. Hyett, et  al. 2023. “ISUOG Practice 
Guidelines (Updated): Performance of 11–14-Week Ultrasound Scan.” 
Ultrasound in Obstetrics & Gynecology 61, no. 1: 127–143. https://​doi.​
org/​10.​1002/​uog.​26106​.

Birnbaum, R., R. Barzilay, M. Brusilov, P. Acharya, G. Malinger, 
and K. Krajden Haratz. 2022. “Early Second-Trimester Three-
Dimensional Transvaginal Neurosonography of Fetal Midbrain and 
Hindbrain: Normative Data and Technical Aspects.” Ultrasound in 
Obstetrics & Gynecology 59, no. 3: 317–324. https://​doi.​org/​10.​1002/​
uog.​23691​.

Bottelli, L., V. Franzè, G. Tuo, F. Buffelli, and D. Paladini. 2023. 
“Prenatal Detection of Congenital Heart Disease at 12-13 Gestational 
Weeks: Detailed Analysis of False-Negative Cases.” Ultrasound in 
Obstetrics & Gynecology 61, no. 5: 577–586. https://​doi.​org/​10.​1002/​uog.​
26094​.

Buijtendijk, M. F., B. B. Bet, M. M. Leeflang, et al. 2024. “Diagnostic 
Accuracy of Ultrasound Screening for Fetal Structural Abnormalities 
During the First and Second Trimester of Pregnancy in Low-Risk and 
Unselected Populations.” Cochrane Database of Systematic Reviews 5, 
no. 5: CD014715. https://​doi.​org/​10.​1002/​14651​858.​CD014​715.​pub2.

Carvalho, J. S., R. Axt-Fliedner, R. Chaoui, et  al. 2023. “ISUOG 
Practice Guidelines (Updated): Fetal Cardiac Screening.” Ultrasound 
in Obstetrics & Gynecology 61, no. 6: 788–803. https://​doi.​org/​10.​1002/​
uog.​26224​.

Chaoui, R., and K. H. Nicolaides. 2010. “From Nuchal Translucency 
to Intracranial Translucency: Towards the Early Detection of Spina 
Bifida.” Ultrasound in Obstetrics & Gynecology 35, no. 2: 133–138. 
https://​doi.​org/​10.​1002/​uog.​7552.

Chen, Y. N., C. P. Chen, C. J. Lin, and S. W. Chen. 2017. “Prenatal 
Ultrasound Evaluation and Outcome of Pregnancy With Fetal Cystic 
Hygromas and Lymphangiomas.” Journal of Medical Ultrasound 25, no. 
1: 12–15. https://​doi.​org/​10.​1016/j.​jmu.​2017.​02.​001.

De Robertis, V., G. Calì, P. Corbella, et  al. 2022. “Referral Scan for 
Congenital Anomalies: Time to Agree on Indications.” Ultrasound in 
Obstetrics & Gynecology 60, no. 5: 597–603. https://​doi.​org/​10.​1002/​uog.​
24950​.

De Robertis, V., and Italian Society of Ultrasound in Obstetrics and 
Gynecology (SIEOG) Working Group on the Obstetric Referral Scan. 
2023. “Indications for Fetal Echocardiography: Italian Society of 
Ultrasound in Obstetrics and Gynecology (SIEOG) Guidelines Using 

GRADE Methodology.” Ultrasound in Obstetrics & Gynecology. https://​
doi.​org/​10.​1002/​uog.​26271​.

Debost-Legrand, A., I. Perthus, O. Rivière, D. Gallot, D. Lémery, 
and F. Vendittelli. 2018. “Are There Risk Factors for False-Positive 
Malformation Diagnoses on Obstetric Ultrasound? A Nested Case-
Control Study.” Journal of Gynecology Obstetrics and Human 
Reproduction 47, no. 3: 107–111. https://​doi.​org/​10.​1016/j.​jogoh.​2017.​
12.​001.

Dolk, H., M. Loane, E. Garne, and European Surveillance of Congenital 
Anomalies (EUROCAT) Working Group. 2011. “Congenital Heart 
Defects in Europe: Prevalence and Perinatal Mortality, 2000 to 2005.” 
Circulation 123, no. 8: 841–849. https://​doi.​org/​10.​1161/​CIRCU​LATIO​
NAHA.​110.​958405.

Esteves, K. M., N. Tugarinov, G. Lechmann, et al. 2023. “The Value of 
Detailed First-Trimester Ultrasound in the Era of Noninvasive Prenatal 
Testing.” American Journal of Obstetrics and Gynecology 229, no. 3: 326.
e1–326.e6. https://​doi.​org/​10.​1016/j.​ajog.​2023.​05.​031.

Fontanella, F., L. Duin, P. N. Adama van Scheltema, et al. 2017. “Fetal 
Megacystis: Prediction of Spontaneous Resolution and Outcome.” 
Ultrasound in Obstetrics & Gynecology 50, no. 4: 458–463. https://​doi.​
org/​10.​1002/​uog.​17422​.

Gandolfi Colleoni, G., E. Contro, A. Carletti, et  al. 2012. “Prenatal 
Diagnosis and Outcome of Fetal Posterior Fossa Fluid Collections.” 
Ultrasound in Obstetrics & Gynecology 39, no. 6: 625–631. https://​doi.​
org/​10.​1002/​uog.​11071​.

Graesslin, O., E. Derniaux, E. Alanio, et al. 2007. “Characteristics and 
Outcome of Fetal Cystic Hygroma Diagnosed in the First Trimester.” 
Acta Obstetricia et Gynecologica Scandinavica 86, no. 12: 1442–1446. 
https://​doi.​org/​10.​1080/​00016​34070​1644843.

Haak, M. C., J. W. Twisk, and J. M. Van Vugt. 2002. “How Successful 
is Fetal Echocardiographic Examination in the First Trimester of 
Pregnancy?” Ultrasound in Obstetrics & Gynecology 20, no. 1: 9–13. 
https://​doi.​org/​10.​1046/j.​1469-​0705.​2002.​00735.​x.

Italian Society For Ultrasound in Obstetrics and Gynecology (SIEOG). 
2022. “The Italian Guidelines on Ultrasound in Obstetrics and 
Gynecology: Executive Summary of Recommendations for Practice.” 
European Journal of Obstetrics & Gynecology and Reproductive Biology 
279: 176–182. https://​doi.​org/​10.​1016/j.​ejogrb.​2022.​10.​016.

Kagan, K. O., F. Sroka, J. Sonek, et  al. 2018. “First-Trimester Risk 
Assessment Based on Ultrasound and Cell-Free DNA vs Combined 
Screening: A Randomized Controlled Trial.” Ultrasound in Obstetrics & 
Gynecology 51, no. 4: 437–444. https://​doi.​org/​10.​1002/​uog.​18905​.

Kagan, K. O., D. Wright, A. Baker, D. Sahota, and K. H. Nicolaides. 
2008. “Screening for Trisomy 21 by Maternal Age, Fetal Nuchal 
Translucency Thickness, Free Beta-Human Chorionic Gonadotropin 
and Pregnancy-Associated Plasma Protein-A.” Ultrasound in 
Obstetrics & Gynecology 31, no. 6: 618–624. https://​doi.​org/​10.​1002/​
uog.​5331.

Karim, J., D. Di Mascio, N. Roberts, and A. T. Papageorghiou. 2024. 
“Detection of Non-Cardiac Fetal Abnormalities by Ultrasound at 
11-14 Weeks: Systematic Review and Meta-Analysis.” Ultrasound in 
Obstetrics & Gynecology 64, no. 1: 15–27. https://​doi.​org/​10.​1002/​uog.​
27649​.

Karim, J. N., E. Bradburn, N. Roberts, A. T. Papageorghiou, and 
ACCEPTS Study. 2022. “First-Trimester Ultrasound Detection of Fetal 
Heart Anomalies: Systematic Review and Meta-Analysis.” Ultrasound 
in Obstetrics & Gynecology 59, no. 1: 11–25. https://​doi.​org/​10.​1002/​uog.​
23740​.

Karim, J. N., N. W. Roberts, L. J. Salomon, and A. T. Papageorghiou. 
2017. “Systematic Review of First-Trimester Ultrasound Screening 
for Detection of Fetal Structural Anomalies and Factors That Affect 
Screening Performance.” Ultrasound in Obstetrics & Gynecology 50, no. 
4: 429–441. https://​doi.​org/​10.​1002/​uog.​17246​.

 10970096, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jcu.70181 by U

niversity D
i R

om
a L

a Sapienza, W
iley O

nline L
ibrary on [21/06/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/uog.21895
https://doi.org/10.1159/000490723
https://doi.org/10.1002/uog.26106
https://doi.org/10.1002/uog.26106
https://doi.org/10.1002/uog.23691
https://doi.org/10.1002/uog.23691
https://doi.org/10.1002/uog.26094
https://doi.org/10.1002/uog.26094
https://doi.org/10.1002/14651858.CD014715.pub2
https://doi.org/10.1002/uog.26224
https://doi.org/10.1002/uog.26224
https://doi.org/10.1002/uog.7552
https://doi.org/10.1016/j.jmu.2017.02.001
https://doi.org/10.1002/uog.24950
https://doi.org/10.1002/uog.24950
https://doi.org/10.1002/uog.26271
https://doi.org/10.1002/uog.26271
https://doi.org/10.1016/j.jogoh.2017.12.001
https://doi.org/10.1016/j.jogoh.2017.12.001
https://doi.org/10.1161/CIRCULATIONAHA.110.958405
https://doi.org/10.1161/CIRCULATIONAHA.110.958405
https://doi.org/10.1016/j.ajog.2023.05.031
https://doi.org/10.1002/uog.17422
https://doi.org/10.1002/uog.17422
https://doi.org/10.1002/uog.11071
https://doi.org/10.1002/uog.11071
https://doi.org/10.1080/00016340701644843
https://doi.org/10.1046/j.1469-0705.2002.00735.x
https://doi.org/10.1016/j.ejogrb.2022.10.016
https://doi.org/10.1002/uog.18905
https://doi.org/10.1002/uog.5331
https://doi.org/10.1002/uog.5331
https://doi.org/10.1002/uog.27649
https://doi.org/10.1002/uog.27649
https://doi.org/10.1002/uog.23740
https://doi.org/10.1002/uog.23740
https://doi.org/10.1002/uog.17246


14 Journal of Clinical Ultrasound, 2026

Kenkhuis, M. J. A., M. Bakker, F. Bardi, et al. 2018. “Effectiveness of 
12-13-Week Scan for Early Diagnosis of Fetal Congenital Anomalies in 
the Cell-Free DNA Era.” Ultrasound in Obstetrics & Gynecology 51, no. 
4: 463–469. https://​doi.​org/​10.​1002/​uog.​17487​.

Khalil, A., P. C. Cooke, E. Mantovani, A. Bhide, A. T. Papageorghiou, and 
B. Thilaganathan. 2014. “Outcome of First-Trimester Fetal Abdominal 
Cysts: Cohort Study and Review of the Literature.” Ultrasound in 
Obstetrics & Gynecology 43, no. 4: 413–419. https://​doi.​org/​10.​1002/​uog.​
12552​.

Khalil, A., A. Sotiriadis, F. D'Antonio, et  al. 2024. “ISUOG Practice 
Guidelines: Performance of Third-Trimester Obstetric Ultrasound 
Scan.” Ultrasound in Obstetrics & Gynecology 63, no. 1: 131–147. https://​
doi.​org/​10.​1002/​uog.​27538​.

Liao, Y., H. Wen, S. Ouyang, et  al. 2021. “Routine First-Trimester 
Ultrasound Screening Using a Standardized Anatomical Protocol.” 
American Journal of Obstetrics and Gynecology 224, no. 4: 396.e1–396.
e15. https://​doi.​org/​10.​1016/j.​ajog.​2020.​10.​037.

Lou, S., C. P. Nielsen, L. Hvidman, O. B. Petersen, and M. B. Risør. 
2016. “Coping With Worry While Waiting for Diagnostic Results: A 
Qualitative Study of the Experiences of Pregnant Couples Following a 
High-Risk Prenatal Screening Result.” BMC Pregnancy and Childbirth 
16, no. 1: 321. https://​doi.​org/​10.​1186/​s1288​4-​016-​1114-​6.

Lust, E. E. R., K. Bronsgeest, L. Henneman, et al. 2024. “Introduction 
of a Nationwide First-Trimester.” American Journal of Obstetrics and 
Gynecology 232, no. 4: 396.

Mellis, R., K. Oprych, E. Scotchman, M. Hill, and L. S. Chitty. 2022. 
“Diagnostic Yield of Exome Sequencing for Prenatal Diagnosis of 
Fetal Structural Anomalies: A Systematic Review and Meta-Analysis.” 
Prenatal Diagnosis 42, no. 6: 662–685. https://​doi.​org/​10.​1002/​pd.​6115.

Nicolaides, K. H. 2003. “Screening for Chromosomal Defects.” 
Ultrasound in Obstetrics & Gynecology 21, no. 4: 313–321. https://​doi.​
org/​10.​1002/​uog.​128.

Nicolaides, K. H., G. Azar, D. Byrne, C. Mansur, and K. Marks. 1992. 
“Fetal Nuchal Translucency: Ultrasound Screening for Chromosomal 
Defects in First Trimester of Pregnancy.” BMJ 304, no. 6831: 867–869. 
https://​doi.​org/​10.​1136/​bmj.​304.​6831.​867.

Pinto, N. M., R. Nelson, M. Puchalski, T. D. Metz, and K. J. Smith. 2014. 
“Cost-Effectiveness of Prenatal Screening Strategies for Congenital 
Heart Disease.” Ultrasound in Obstetrics & Gynecology 44, no. 1: 50–57. 
https://​doi.​org/​10.​1002/​uog.​13287​.

Prayer, D., G. Malinger, L. De Catte, et  al. 2023. “ISUOG Practice 
Guidelines (Updated): Performance of Fetal Magnetic Resonance 
Imaging.” Ultrasound in Obstetrics & Gynecology 61, no. 2: 278–287. 
https://​doi.​org/​10.​1002/​uog.​26129​.

Rolnik, D. L., D. Wright, L. C. Poon, et al. 2017. “Aspirin Versus Placebo 
in Pregnancies at High Risk for Preterm Preeclampsia.” New England 
Journal of Medicine 377, no. 7: 613–622. https://​doi.​org/​10.​1056/​NEJMo​
a1704559.

Rolnik, D. L., D. Wright, L. C. Y. Poon, et  al. 2017. “ASPRE Trial: 
Performance of Screening for Preterm Pre-Eclampsia.” Ultrasound in 
Obstetrics & Gynecology 50, no. 4: 492–495. https://​doi.​org/​10.​1002/​uog.​
18816​.

Salomon, L. J., Z. Alfirevic, V. Berghella, et al. 2022. “ISUOG Practice 
Guidelines (Updated): Performance of the Routine Mid-Trimester Fetal 
Ultrasound Scan.” Ultrasound in Obstetrics & Gynecology 59, no. 6: 840–
856. https://​doi.​org/​10.​1002/​uog.​24888​.

Sander, F. H., D. S. Jørgensen, L. P. Jakobsen, et  al. 2024. “Prenatal 
Detection of Orofacial Clefts in Denmark From 2009 to 2018.” 
Ultrasound in Obstetrics & Gynecology 63, no. 4: 507–513. https://​doi.​
org/​10.​1002/​uog.​27488​.

Società Italiana di Ecografia Ostetrica e Ginecologia e Metodologie 
Biofisiche. 2024. Manuale Metodologico Per Ecografia Ostetrica E 

Ginecologica. Editeam. https://​www.​sieog.​it/​wp-​conte​nt/​uploa​ds/​
2021/​12/​Manua​le-​metod​ologi​e-​SIEOG​-​2024_​compr​essed.​pdf.

Sussman, B. L., P. Chopra, L. Poder, et al. 2021. “ACR Appropriateness 
Criteria Second and Third Trimester Screening for Fetal Anomaly.” 
Journal of the American College of Radiology 18, no. 5S: S189–S198. 
https://​doi.​org/​10.​1016/j.​jacr.​2021.​02.​017.

Syngelaki, A., T. Chelemen, T. Dagklis, L. Allan, and K. H. Nicolaides. 
2011. “Challenges in the Diagnosis of Fetal Non-Chromosomal 
Abnormalities at 11-13 Weeks.” Prenatal Diagnosis 31, no. 1: 90–102. 
https://​doi.​org/​10.​1002/​pd.​2642.

Syngelaki, A., A. Hammami, S. Bower, V. Zidere, R. Akolekar, and K. H. 
Nicolaides. 2019. “Diagnosis of Fetal Non-Chromosomal Abnormalities 
on Routine Ultrasound Examination at 11-13 Weeks' Gestation.” 
Ultrasound in Obstetrics & Gynecology 54, no. 4: 468–476. https://​doi.​
org/​10.​1002/​uog.​20844​.

Tegnander, E., W. Williams, O. J. Johansen, H. G. Blaas, and S. H. Eik-Nes. 
2006. “Prenatal Detection of Heart Defects in a Non-Selected Population of 
30,149 Fetuses—Detection Rates and Outcome.” Ultrasound in Obstetrics 
& Gynecology 27, no. 3: 252–265. https://​doi.​org/​10.​1002/​uog.​2710.

van Nisselrooij, A. E. L., A. K. K. Teunissen, S. A. Clur, et al. 2020. “Why 
Are Congenital Heart Defects Being Missed?” Ultrasound in Obstetrics 
& Gynecology 55, no. 6: 747–757. https://​doi.​org/​10.​1002/​uog.​20358​.

Volpe, N., C. Sen, S. Turan, et al. 2022. “First Trimester Examination 
of Fetal Anatomy: Clinical Practice Guideline by the World Association 
of Perinatal Medicine (WAPM) and the Perinatal Medicine Foundation 
(PMF).” Journal of Perinatal Medicine 50, no. 7: 863–877. https://​doi.​
org/​10.​1515/​jpm-​2022-​0125.

Volpe, P., V. De Robertis, G. Volpe, et al. 2021. “Position of the Choroid 
Plexus of the Fourth Ventricle in First- and Second-Trimester Fetuses: 
A Novel Approach to Early Diagnosis of Cystic Posterior Fossa 
Anomalies.” Ultrasound in Obstetrics & Gynecology 58, no. 4: 568–575. 
https://​doi.​org/​10.​1002/​uog.​23651​.

Von Elm, E., D. G. Altman, M. Egger, S. J. Pocock, P. C. Gotzsche, and J. 
P. Vandenbroucke. 2014. “Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting 
Observational Studies.” International Journal of Surgery 12: 1495–1499. 
https://​doi.​org/​10.​1016/j.​ijsu.​2014.​07.​013.

 10970096, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jcu.70181 by U

niversity D
i R

om
a L

a Sapienza, W
iley O

nline L
ibrary on [21/06/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/uog.17487
https://doi.org/10.1002/uog.12552
https://doi.org/10.1002/uog.12552
https://doi.org/10.1002/uog.27538
https://doi.org/10.1002/uog.27538
https://doi.org/10.1016/j.ajog.2020.10.037
https://doi.org/10.1186/s12884-016-1114-6
https://doi.org/10.1002/pd.6115
https://doi.org/10.1002/uog.128
https://doi.org/10.1002/uog.128
https://doi.org/10.1136/bmj.304.6831.867
https://doi.org/10.1002/uog.13287
https://doi.org/10.1002/uog.26129
https://doi.org/10.1056/NEJMoa1704559
https://doi.org/10.1056/NEJMoa1704559
https://doi.org/10.1002/uog.18816
https://doi.org/10.1002/uog.18816
https://doi.org/10.1002/uog.24888
https://doi.org/10.1002/uog.27488
https://doi.org/10.1002/uog.27488
https://www.sieog.it/wp-content/uploads/2021/12/Manuale-metodologie-SIEOG-2024_compressed.pdf
https://www.sieog.it/wp-content/uploads/2021/12/Manuale-metodologie-SIEOG-2024_compressed.pdf
https://doi.org/10.1016/j.jacr.2021.02.017
https://doi.org/10.1002/pd.2642
https://doi.org/10.1002/uog.20844
https://doi.org/10.1002/uog.20844
https://doi.org/10.1002/uog.2710
https://doi.org/10.1002/uog.20358
https://doi.org/10.1515/jpm-2022-0125
https://doi.org/10.1515/jpm-2022-0125
https://doi.org/10.1002/uog.23651
https://doi.org/10.1016/j.ijsu.2014.07.013

	Implementation and Performance of First-Trimester Referral Ultrasound Scan Following the Introduction of National Guidelines
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design and Participants
	2.2   |   Outcomes
	2.3   |   Statistical Analysis

	3   |   Results
	3.1   |   Characteristics of the Included Cases
	3.2   |   Comparison of the Sonographic Findings in Pregnancies Continuing Until Mid-Trimester Referral Anomaly Scan
	3.3   |   Comparison of the Sonographic Findings in Pregnancies Continuing Until Early Referral Anomaly Scan

	4   |   Discussion
	4.1   |   Key Findings
	4.2   |   Comparison With and Discussion of Similar Research
	4.3   |   Clinical and Research Perspectives
	4.4   |   Strengths and Limitations

	5   |   Conclusion
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References


