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PRESENTAZIONE ALLA
PRIMA EDIZIONE

This book written by a group of leading experts in fetal medicine hi-
ghlights the importance of the first-trimester scan not only in terms of early
screening for aneuploidies but also for the diagnosis of major fetal abnor-
malities and the early identification of pregnancies at high risk for several
pregnancy complications.

ANEUPLOIDIES

Aneuploidies are major causes of perinatal death and childhood handi-
cap. Consequently, the detection of chromosomal disorders constitutes the
most frequent indication for invasive prenatal diagnosis. However, inva-
sive testing, by amniocentesis or chorionic villus sampling, is associated
with a risk of miscarriage and therefore these tests are carried out only in
pregnancies considered to be at high-risk for aneuploidies. In the 1970s,
the main method of screening for aneuploidies was by maternal age and in
the 1980s by maternal serum biochemistry and detailed ultrasonographic
examination in the second-trimester. In the 1990s the emphasis shifted to
the first-trimester when it was realized that the great majority of fetuses
with major aneuploidies can be identified by a combination of maternal age,
fetal nuchal translucency (NT) thickness and maternal serum free B-hCG
and PAPP-A. Screening by this combined test can identify about 90% of
fetuses with trisomy 21 and other major aneuploidies for a false positive
rate of 5%. Studies in the last 10 years have shown that improvement in the
performance of first-trimester screening can be achieved by firstly, inclusion
in the ultrasound examination assessment of the nasal bone and flow in the
ductus venosus, hepatic artery and across the tricuspid valve, and secondly,
carrying out the biochemical test at 9-10 weeks and the ultrasound scan at
12 weeks.

ABNORMALITIES

The 11-13 weeks scan evolved over the last 20 years from essentially a
scan for measurement of fetal NT and CRL to one which includes a basic
checklist for examination of the fetal anatomy with the intention of dia-
gnosing major abnormalities, which are either lethal or they are associated
with severe handicap, so that the parents can have the option of earlier and
safer pregnancy termination. Major fetal abnormalities fall into essentially
three groups in relation to whether they can be detected at the 11-13 weeks
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scan. Firstly, always detectable abnormalities, including body stalk anomaly,
anencephaly, alobar holoprosencephaly, exomphalos, gastroschisis and me-
gacystis. Secondly, undetectable abnormalities because they are manifested
only during the second or third trimester of pregnancy, including micro-
cephaly, agenesis of the corpus callosum, semilobar holoprosencephaly,
hypoplasia of the cerebellum or vermis, cystic adenomatoid malformation
or pulmonary sequestration and bowel obstruction. A third group inclu-
des abnormalities that are potentially detectable depending on firstly, the
objectives set for such a scan and consequently the time allocated for the
fetal examination, the expertise of the sonographer and the quality of the
equipment used, and secondly, the presence of an easily detectable marker
for an underlying abnormality.

A good example of such a marker in the first trimester is high NT which
is found in some fetuses with lethal skeletal dysplasias, diaphragmatic hernia
and major cardiac defects. Abnormalities of the heart and great arteries are
the most common congenital defects and they account for about 20% of all
stillbirths and 30% of neonatal deaths due to congenital defects. Although
most major cardiac defects are amenable to prenatal diagnosis by specialist
fetal echocardiography, routine ultrasound screening in pregnancy fails to
identify the majority of affected fetuses. Consequently, effective population-
based prenatal diagnosis necessitates improved methods of identifying the
high-risk group for referral to specialists. The traditional method of scree-
ning for cardiac defects, which relies on family history of cardiac defects,
maternal history of diabetes mellitus and maternal exposure to teratogens,
identifies only about 10% of affected fetuses. A major improvement in
screening for cardiac defects came with the realization that about 35% of
affected fetuses have increased NT thickness. Another early sonographic
marker of major cardiac defects is reversed a-wave in the ductus venosus
which is observed in about 30% of affected fetuses.

A recently described marker that may improve the currently low detec-
tion rate of open spina bifida at 11-13 weeks is the abnormal posterior fossa
observed in the same mid-sagittal view of the fetal face as for measurement
of fetal NT and assessment of the nasal bone. Open spina bifida is associated
with caudal displacement of the brain stem and compression of the fourth
ventricle-cisterna magna complex within the confined space between the
sphenoid and occipital bones. It is possible that examination of the posterior
fossa may also lead to the detection of at least some of the cases of cerebel-
lar and vermian hypoplasia that are now missed in the first-trimester scan.

PREGNANCY COMPLICATIONS

An integrated first hospital visit at 11-13 weeks combining data from
maternal characteristics and history with findings of biophysical and bio-




chemical tests can define the patient-specific risk for a wide spectrum of
pregnancy complications, including preeclampsia, miscarriage and fetal
death, preterm delivery, fetal growth restriction and macrosomia, gestational
diabetes and hypothyroidism.

Preeclampsia, which affects 2% of pregnancies, is a major cause of ma-
ternal and perinatal morbidity and mortality. Algorithms which combine
maternal characteristics and biophysical and biochemical tests at 11-13
weeks could potentially identify about 90%, 80% and 60% of pregnancies
that subsequently develop early (before 34 weeks), intermediate (34-37
weeks) and late (after 37 weeks) preeclampsia, at the FPR of 5%. The
biophysical tests include uterine artery pulsatility index and mean arterial
pressure. The biochemical tests are placental products thought to be in-
volved in placentation or in the cascade of events leading from impaired
placentation to development of the clinical symptoms of preeclampsia and
include PAPP-A, placental growth factor, endoglin, activin-A and inhibin-
A. Effective early identification of the high-risk group could potentially
improve outcome by directing such patients to specialist clinics for close
surveillance and would be the basis for future studies investigating the po-
tential role of pharmacological interventions, such as aspirin, starting from
the first-trimester to improve placentation and reduce the prevalence of the
disease. Similarly, in preterm delivery, it is likely that early identification
of the group at high-risk for subsequent early delivery prior to 34 weeks,
by assessment of the endocervical length at 11-13 weeks, can improve
pregnancy outcome through earlier intervention with such measures as
prophylactic use of progesterone or cervical cerclage.

Early estimation of patient-specific risks for pregnancy complications
would improve pregnancy outcome by shifting antenatal care from a series of
routine visits to a more individualized patient and disease-specific approach
both in terms of the schedule and content of such visits. In this respect, the
first-trimester scan is likely to be the basis for a new approach to antenatal
care that would reduce maternal and perinatal mortality and morbidity.

Kypros Nicolaides

Harris Birthright Research Centre for Fetal Medicine,
King’s College Hospital and Department of Fetal Medicine,
University College Hospital, London, UK
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PRESENTAZIONE ALLA
SECONDA EDIZIONE

L’innovazione tecnologica, avvenuta in campo biomedico negli ultimi
10 anni, ha contribuito in modo determinante a migliorare le conoscenze,
la diagnosi e le cure nel campo della medicina materno fetale.

L’ecografia del primo trimestre, un tempo considerato strumento margi-
nale, ¢ divenuto un esame cardine per la gestione della gravidanza.

L’individuazione di una translucenza nucale aumentata, il riscontro di
un test biochimico alterato, la presenza di un flusso anomalo a livello delle
arterie uterine rappresentano parametri fondamentali per 1’attuazione di
strategie di prevenzione per numerose patologie materno-fetali.

Questo manuale nasce con I’idea di voler supportare il ginecologo nel suo
lavoro ambulatoriale di screening, sia dal punto di vista tecnico-scientifico
che medico-legale.

La continua introduzione di nuovi esami di laboratorio, di strumentazioni
sempre piu sofisticate, benche permetta di eseguire diagnosi sempre piu pre-
coci, richiede un continuo e costante aggiornamento da parte degli operatori.

Non esistono attualmente esami di imaging e/o di laboratorio che garan-
tiscano un buon esito della gravidanza e che il feto sia sicuramente sano.
Il counselling ¢ divenuto un momento fondamentale della prestazione e
richiede conoscenze e modalita di esecuzione adeguate che fanno ormai
parte integrante della prestazione stessa.

Le indicazioni SIEOG rappresentano al momento le raccomandazio-
ni di buon comportamento clinico che forniscono uno standar di qualita
“minimo” a cui attenersi.

Questo manuale, sebbene richiami in ogni suo aspetto le Linee Guida,
offre una piu ampia trattazione didattica e scientifica degli argomenti in
esame, per dare modo all’operatore di andare oltre I’esame standard che
puo essere effettuato nel primo trimestre.

Particolare rilevanza si € voluto dare allo studio dell’anatomia fetale nel
primo trimestre, sebbene non sia attualmente contemplato nelle Linee Guida
SIEOG, data la sempre crescente rilevanza che sta assumendo all’interno
degli esami di screening. In un futuro non lontano diverra necessariamente
parametro oggetto di Linee Guida per cui ci si augura che divenga presto
oggetto di studio e pratica da parte di tutti noi.

Ringraziando tutti gli Autori che hanno contribuito in maniera determi-
nante alla riuscita di questo manuale, vi auguro buona lettura.

Ambra Iuculano
Presidente SIEOG




