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Abstract:

The current study compared between 2D US and 3D US in
evaluation of fetal anomalies. Eighty one women with 84 fetuses
were examined by 2D followed by 3D US, and 105 detected
anomalies. Our results demonstrate an advantage of 3D US over
2DUS in 8.6% of cases, equal findings in 71.4%, and less information
in 20% of anomalies detected.

According to our findings, 3D/4D US has shown advantage over
2DUS in demonstrating some anomalies of the face and
extremities. We concluded that 2D US remains the gold standard
in assessment of fetal anomalies, and 3D US, therefore, is not a
screening technique but an adjunct to 2D US for those fetuses in
whom malformations are already determined or suspected on

the basis of standard sonography.

Key words: Ultrasound, Fetal, Anomalies, three dimensional.
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Introduction

Introduction

One of the most consistently used justifications for the use
of obstetric ultrasound is that accurate diagnosis of fetal
malformations before delivery can provide health care
providers& parents a number of management options (Platt

LD et al, 1998).

Traditional two dimensional ultrasound (2D US) provides
easily visualized& accurate images of both normal fetal
anatomy& pathologic findings. However, it provides only a
linear (length& width) observation of fetal structures.
Although resolution has increased significantly, these 2D
images may be confusing& difficult to construct to some
clinicians because they must be interpreted to form a 3D
impression of the anatomic structures available (Platt LD et
al, 1998).

With the recent development of three dimensional
Ultrasonography (3D US), 3 orthogonal different planes
representing longitudinal, transverse& horizontal sections can
be displayed simultaneously. These 3 planes can be
rotated& computer translated to obtain accurate anatomic
sections needed for diagnosis& geometric measurements

such as distance, area and volume. (Platt LD et al, 1998).
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Three Dimensional Ultrasonography has become the new

Introduction

standard in prenatal diagnosis. This technique enables
detailed examination of the fetal anatomy and higher
quality depiction of congenital anomalies (Kurjak A et al,
2002)

In particular, the face, ears & fingers which are difficult to
discern on 2D ultrasound images, can be seen realistically
with 3D ultrasound. Abnormal severe flexion, distortion of the
anatomic axis such as in clubfoot& abnormal limb curvature
maybe diagnosed more easily & accurately. (Baba et al,

1999)

Four dimensional ultrasound (4D US) enables visualization
of more details regarding the dynamics of small anatomical
structures. Using the advantages of this technology, a
physiologic pattern of embryonic or fetal motor

development was made. (Kurjak et al, 2002)

Aim of Work:
To evaluate the role of 3D/4D ultrasound in assessment and
detection of fetal congenital anomalies, in comparison to 2D

ultrasound.
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Fetal Development

In 2004, Kostovic-Knezevic L et al described Fetal

Development as follows:
First week of development

Human development begins at fertilization. When an
oocyte is contacted by a sperm, it completes the second
meiotic division. As a result, a mature oocyte and a female
pronucleus are formed. After the sperm enters the oocyte, its
head separates from the tail and enlarges to become a
male pronucleus. Fertilization is complete when both
pronuclei unite forming the zygote. As it passes along the
uterine tube towards the uterus, the zygote undergoes
cleavage (a series of mitotic cell divisions) into smaller cells
called blastomeres. About 3 days after fertilization, a ball of
12 or more blastomeres (the morula) enters the uterus.

The morula then develops into a blastocyst consisting of :
-The inner cell mass or embryoblast, which gives rise to the
embryo and some extra embryonic tissues
-A blastocyst cavity, a fluid filled space
-The trophoblast, a thin outer layer of cells

The trophoblast encloses the inner cell mass and blastocyst
cavity and later forms extraembryonic structures and the
embryonic part of the placenta.

Four to five days after fertilization, the zona pellucida is shed
and the trophoblast adjacent to the inner cell mass attaches

to the endometrial epithelium. The trophoblast adjacent to

3



Fetal Development

the embryonic pole differentiates into two layers an outer
syncytiotrophoblast (a multinucleated mass without distinct
cell boundaries) and an inner cytotrophoblast (a mono
nucleated layer of cells). The syncytiotrophoblast invades the
endometrial epithelium and underlying connective tissue.
Concurrently, a cuboidal layer of hypoblast forms on the
deep surface of the inner cell mass. By the end of the first
week, the Dblastocyst is superficially implanted in the

endometrium (fig 1).

[Timing of Eary Human Development |
T O 1 Dy 3 Darys 4 Dens
5o @
S
Iygole Blasocyst Hatching mplaniation

Fig 1. Timing of Early Human Development (O'Day D. 2009)

Second week of development

Rapid proliferation and differentiation of the trophoblast
are important features of the second week. These processes
occur as the blastocyst completes its implantation in the
endometrium (fig 2). The various endometrial changes
resulting from adaptation of these tissues to implantation are
known as the decidual reaction. Concurrently the primary
yolk sac forms and extra embryonic mesoderm arises from
the endoderm of the yolk sac as well as from the primitive
streak. The extra embryonic coelom forms from cavities that

develop in the extra embryonic mesoderm, and later
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Fetal Development

becomes the chorionic cavity. The primary yolk sac

disappears as the secondary one develops. As these

changes occur:

&

inner cell mass

the amniotic cavity appears as a space between the
cytotrophoblast and the inner cell mass or the
embryoblast

-the inner cell mass differentiates into a bilaminar
embryonic disc, consisting of a epiblast, related to
amniotic cavity and a hypoblast adjacent to the
blastocyst cavity

The prechordial plate develops as a localized
thickening of the hypoblast, which indicates the future
cranial region of the embryo, and is an important

organizer of the head region.

rmarula

uterine
cavity

trophoblast . invading
innet cell mass cells

Lendodetrin)

[endoderm) trophoblast

free blastocyst attached blastocyst

Fig 2: Blastocyst development ( Arey LB et al 2009)
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Major changes occur in the embryo as the bilaminar

Fetal Development

Third week of development

embryonic disc is converted into a trilaminar disc during
gastrulation (fig 3). These changes begin with the
appearance of the primitive streak.

Primitive streak:

It begins at the beginning of the third week as a localized
thickening of the epiblast at the caudal end of the
embryonic disc. As soon as the primitive streak begins to
produce mesenchymal cells, the epiblast layer becomes
known as the embryonic ectoderm. Some cells of the
epiblast displace the hypoblast and form the embryonic
endoderm. Mesenchymal cells produced by the primitive
streak soon organize into a third germ layer, the intra
embryonic mesoderm. By the end of the 3d week,
mesoderm exists between the ectoderm and the endoderm
everywhere except at the oropharyngeal membrane, in the
median plane occupied by the notochord and the cloacal
membrane.

Notochord formation:

Early in the third week, mesenchymal cells arising from the
primitive node of the primitive streak form the notochordal
process, which extends cranially from the primitive node as a
rod of cells between the embryonic ecto and endoderm.
The primitive pit extends into the notochordal process and

forms notchordal canal. When fully developed, the




