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Introduction
Early stages of human development can be studied in vivo thanks to the modern technologies. High
frequency (6-12 MHz) transvaginal probes allow to obtain a more detailed anatomical assessment of
early fetal anatomy and a dynamic evaluation of embryonic and fetal circulation. Three-dimensional
(3D) sonography is particularly important in this period, due to the fact that the handling of the twodimensional transducer is restricted, not all planes can be obtained and very small structures need a
small sweeping. The potential benefits of 3DUS would be a reduction in the exposure time of the embryo
to the ultrasound system, the possibility of storage of the volumes, and its later processing and analysis.
Through multiplanar mode it is possible to obtain an unlimited number of two-dimensional planes,
derived from the rotation of the image on the three orthogonal axes (x, y and z). Tomographic analysis
(TUI) allows a selection of very thin slices of 0.5 mm. Rendering mode with surface or transparent
reconstruction allows the detailed assessment of fetal surface, particularly face and limbs, while X-ray
reconstruction allows the assessment of fetal skeleton and ossification. The possible benefits are
better visualization of fetal anatomy in multiplanar mode and shorter examination time.

8 week’s gestation

CRL between 16 and 23 mm

The head
A TUI with an intergap-slice of 0.5 mm allows
studying the sonoembryology of fetal brain and the
detection of very small structures of less than 1mm.
We can identify 5 cerebral vesicles.
Cranially, in the midline: the mesencephalic vesicle
(m) derived from midbrain; down and forward, the
prosecephalon is divided in 3 vesicles:
the diencephalon in the middle (d) surrounded by
two telencephalic vesicles (t). Caudally and on the
back: the romboecephalon (r).

The thorax
Axial plane of the thorax.
We can identify the position of the heart, the apex
and the 4 chamber view. On the left, the same plane
in a fetus with bilateral hydrothox.
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At this gestational age, we can identify the stomach,
as a small anechogenic structure of 1mm of
diameter (a). In a sagittal plane we can appreciate
the abdominal profile (b), the fetal insertion of
umbilical cord, the spine and the genital tubercle.
In (c) a STIC of abdominal circulation, show the
umbilical vein and the ductus venosus.
In (d) 2 femoral arteries arising from iliac artery.

The arMs and legs
We can easily recognize three segments in the arms
and in the legs and we can distinguish the fingers.

9 week’s gestation

CRL between 24 and 32 mm
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Between 8 and 9 weeks gestions there are important
changes in the development of brain. The mesencephalic
vesicle (m) is still cranially located but its size is smaller
than 8 wg. The diencephalic vesicle (d) is smaller than
before. However, telencephalic vesicles (t) are bigger.
Plexus choroides occupy a large part of the telencephalic
vesicle and falx cerebri is well represented.
Romboencephalon (r) is posterior and caudally located.
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At this gestational age we can study heart anatomy, in
particular the situs, the 4 chamber view, we can differentiate
the left ventricle (LV) from the right ventricle (RV). The aorta
(Ao) arises from the left ventricle and the pulmonary artery
(PA) arises from the right ventricle. In (c) the criss-crossing of
the greats vessels and in (d) the b-sign confirms the correct
position of the great vessels.
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The 4 chamber view

The abdomen

Arms and legs.
We can recognize fingers and even count them; in the legs
we can see three different parts. Adducted position of feet
is normal at this gestatinal age.

Abdominal circulation
A Spatio-Temporal-Image-Correlation of abdominal
circulation. High Definition Power Doppler provides a good
quality images. We can visualize the 2 umbilical arteries
(UA), the umbilical vein (UV) entering through the physiologic
omphalocele and the hepatic veins (HV).

10 week’s gestation

Between 33 and 44 mm
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1) TUI 1.1 mm of the coronal plan allows studying the ventricular system. We can see the lateral ventricles (1 and 2) well
separed by falx cerebri and occupied by choroides plexus. The
3rd ventricle (3) is surrounded by talamies (T) and 4th ventricle.
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2) TUI 1mm, sagittal plane of the head. We can appreciate the
posterior fossa anatomy, the 4th ventricle, the cisterna magna
and the cerebellum. Fetal profile is regular, nasal bone and
hard palate are visible.
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The thorax

TUI 1mm and a sagittal plane, with an x-ray mode rendering to
visualize the lungs. In the same picture we can delineate the
right and the left lung and we can appreciate the integrity of
the diaphragm.

LV

Axial plane of the thorax at the level of the 4 chambers view (a).
The aorta (Ao) arises from the left ventricle and the pulmonary
artery (PA) arises from the the right ventricle (b). In the three
vessels view, we can appreciate the same flow direction and
the same size between the great vessels.
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The abdomen
Kidneys are very small at this gestational age but already
visible. The longitudinal size is 3mm and the pelvis is 0.4 mm.
On the left, we can visualize the renal arteries arising from
descending aorta.

The arms

1) TUI with an intergap interval of 7.5 mm, X–ray rendering. We
can visualize the arms and the fingers, the legs and the insertion
of the umbilical cord, with the physiologic omphalocele.
2) Multiplanar mode of a 10 wg fetus with trisomy 13. In the
axial and the coronal plane (A, B) we can appreciate an alobar
holoprosencephaly: falx cerebri is absent and lateral ventricles
appears fused. In the sagittal plane (C) we can appreciate the
abnormality of the profile with the presence of proboscis.
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3) Post-axial polydactily, in a 10 WG fetus with trisomy 13.
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4) Multiplanar mode of acrania in a 10 WG fetus. In the sagittal
plane (A) the fetal profile is abnormal, the coronal plane (B) shows
a complete absence of calvarium with an abnormal development
of brain tissue. In the coronal plane (C) we observe the cerebral
vesicles are surrounded by a thin membrane.
5) Multiplanar mode of a 10 wg fetus with dilated ventricular
system. Lateral ventricles appear dilated and choroid plexus
appears asymmetrical and they don’t fill completely the ventricular
cavities. The 3rd and the 4th seem dilated too. Second trimester
scan confirmed the abnormality: an hypolpastic corpus callosum
and a partial vermian agenesis. 3rd trimester MRI identify a
gyration abnormality.
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