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NWe are particularly 1Int
first 12 weeks of Uterine Development, which are
even more interesting than the last 12 weeks. It
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A FIRST

' o
Yy TRIMESTER

A Dynamic period

A Rapidly changing events

A Can be assessed accurately by
Ultrasound ( TAS & TVS & Colour
doppler & 3D scan

ATVS is now well accepted and has
many advantages



Indications

Confirmation of pregnancy
Estimation of gestational age

To evaluate cases of first trimester
bleeding

To evaluate cases with
disproportionate UT size

Suspected multiple gestation

Suspected ectopic gestation
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Fundamentals of
Sonoembryology

A Embryonic Period : 4-10 weeks

A D1, Of M.C., Morula 0.1mm Diam. enters
UT.Cavity. — Blastocyst

A D,.,o Blasto. attaches to the Endom.,diam.0.2-
0.3 mm

A D, Implant, Complete, near Fundus laterally
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Sonoembryology

A G.S. 4 weeks ]
Y.S. 5 weeks -
Foetal heart 6 weeks -
F.Movements 7 weeks -

A Head & Limbs 8 weeks '

A Cord Insertion 9 weeks 3

Falx Cerebri O weeks -



First visible structure within the uterus is gest.sac.
5th wk measures 2-3 mm.
Grows at the rate of 1-2 mm/day
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Gestational Sac

A G. age estimated within one week by MSD

A MSp = . Lengir- n“%’f*r\/\ﬂﬁiﬂlu

A MSD growth 1.2 mm / day

AG. S fails to double in v
5 - 8 WKs Is suggestive of gestational failure

A Has less diagnostic value as in embryonic
demise it continue to grow
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Gestational Sac Measurements
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Gestational Sac Review

MSD -CRL < 5mm

Bromley et al
NnWhen bdeitfof MSD and

mm, chance of highf By -
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Gestational Sac (G.S.)
Morphology

Normal sac - uniform or oval

Double bleb sign

A Empty G.S. due to:

A normal early IUP,
A blighted ovum, g
A pseudo sac or embryonic demise 2-: x
A Missed abortion sac - distorted, . s
angulated-or irregular
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Adnexal Findings

Living Extra
uterine Embryo

Adnexal Mass

Extra uterine

sac with or

without Y.S

or Embryo

Non specific

Findings




Adnexal Findings

DIRECT FINDING

Gestational sac located inside
adnexa with clear cut yolk sac
or embryonic pole and cardiac
activity

Seen in only 15-28%

Less rare is adnexal gestational s
sac with or without embryonic .\— |
pole without cardiac activity
Seen in 46-71%

Free fluid in pouch of douglas
40-83%




Ectopic Pregnancy




Intrauterine Findings with Ectopic

A Empty uterus with or without endometrial

thickness

A Central hypoechoic area,or a sac like

structure inside the cavity
,pseudogestational sac.

A Concurrent intrauterine pregnancy




Pseudo Gestational Sac

Small regular sac
with single
decidual layer

without yolk sac
or fetal node




d/d

Four adnexal structures which
may resemble ectopic; ,
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Corpus luteum eccentrically
located In the ovary possibly
creating sac like impression

Thick walled ovarian follicle -
Small intestine

Hydrosalpinx




Gestational Sac (G.S.)
Morphology

A Irregular shape due to B.H.
contraction, Fibroids or UL.
anomaly

A Normal shape of G.S. is
suggestive of diagnostic criteria
of embryonic viabllity

A In G.S., yolk sac & cardiac
activity are hall marks of normal

|JUP. detected a week earlier on
TVS




Yolk Sac

* Yolk sac provides nutritive,metabolic,endocrine,
Immunoloegical and hematopoetic functions.

* Seen by end of 5th or Beginning of 6th week of
Gest.

A > 8 mm G.S. should have yolk sac
A 16 % of nonviable preg. shows yolk sac
A Yolk sac grows at rate of 0.1 mm / mm of MSD



Yolk T Sac

A Circular, well defined Echo free
area

A By 7th week from 3 to 5 mm Diam.
A Disappears by end of first trim.

A Yolk sac should always be present
before viable embryo.

A Abnormal yolk sac may predict
abnormal fetal outcome
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4mm gestational / MM sac with faintly
sac with yolk sac observed yolk-sac



§.3RC 15 WO SECES .
e JOE RRNION
> E’;ﬁ'ﬁ: 4
T - .-‘."o " o’

~¥$ S W
> P
. - .

-

\— _— —... "4
- /’.-;

shows yolk sac




Different Variant of
Yolk Sac

A Double

A Failure to appear A Calciiied

Ve

A Too big(>6mm) Fragmented

A Abnormal shape material within
A Very small(<3mm) # Echogenic

A Free floating




Foetal Pole

A Beginning of 6th week i
2-3 mm length

A Early Pregnancy: Close to Yolk Sac

A 20 % Beginning of 6th week —

A 75% Beginning of 7th week,
Rempen-8/

A 100% Beginning of 8th week

A 100% when G.S. 16 mm Diam,
Levi-88
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A C.R.L. more accurate 8-12 weeks



Embryo

ngﬂaj-; A Shown by focal area of echoes
A Eccentrically with G. S.

Crown rump length

= A On margin of yolk sac
e = /2™ 4 A CRL measured in mid saggital
, - section from top of the head to
_ end of the rump



Practice Measuring Crown Rump Length

Crown Rump Length /=

To be measured along long axis of
Fetus preferably in A-P Plane

» Greatest length of embryo

« Exclude yolk sac

AHead / Body ratio Is 2:3 at 7 - 8 weeks

A Important to exclude Yolk sac from
measurement

A At 6 - 7 weeks marginal difference
In length - width

A Measured in fetus having normal curvature

A If Acute flexion as in full bladder or uterine
contraction take CRL In two section



Crown Rump Length

A Accuracy : +5-7 days

A The Margin of error in measurement of C.R.L. is
+ 1.2 mm (2 SD)

A Gestational age (weeks) = C.R.L. (CMS)+6.5
A G. Age (days) =8.052 \ + 23.73

A Not used after 12 weeks because of appearance
of Fetal Curvature. s




Embryonic Events

Musculoskeletal System

A 5.5-6 WKS Formation Of Limb Buds
A 7.5-8 WKS Distinct Upper Limbs
A 8 WKS OS%SI centre of Clavicle

A 9 WKS OSSI. centre of Mandible
Palate / Spine

A 10-11WKS Frontal Bones Ossify



Limb- Buds and
Foetal Movements

A Upper limbs: paddle shaped ~gmsmms . e v mememes
buds beginning of 7th week I
A Lower limbs: by mid 7th - R =
week A

!

AWhen C.RLL. 7mmby 7th  §\ .
week limb buds visualized.

A Limb anomalies can be
nicked up. ——— e —

A F.M.: By 8 week onwards




Trunk Diameter

A Popp & Lemster : 1986

A Av diam of trunk 2mm-
beginning of 7th week of
gestation.

A Linear increase with gestation
age

A 11 mm at 10th week

A Physiological omphalocele in
20% cases by 12th week
green, Hobbins-88
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B.P.D.

A Rempen-1987:by 7th week 5.4 mm

ABPD 8weeks -8.1 mm,

A 9weeks- 12.2mm,

A 10 weeks15.4mm

A 100% detection by 9th week

A Not a sensitive index for determining gest. age

A Detection of gross foetal anomalies as early as
8 weeks

A 9th week : falx cerebri, choroid plexus, cavum
septum pellucidum



Cardio Vascular System

A 6 WKS Blood Flow Unidirectional
A 8 WKS Heart attains definitive form
A 10 WKS Peripheral Vascular System
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Fetal Cardiac Activity

A Seen as soon as the embryo is T SIECH G,
cv o o, WLLNIE R
seen s ®
A At 6 Weeks 85-100 / Min vy
MF 1.5
A At 9 Weeks 160 / Min i i
A Abnormal heart rate patterns are )
found in several chromosomal »
abnormalities sl
Embryonic heart activity has a ]

prognostic significance with a law
likelihood of spontaneous abortion
2-4%
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.’ G| SYSTEM

A 6 WKS Primitive Gut
A 8-iZ\WKS Mid Gut herniates into umbilical cord

)
A 8W Rectum separates

A 10 WKS  Anal membrane perforates




Physiological Herniation of Gut

At 7-12 wks

Thick cord




Obstetric anomalies
G | Tract




Brain

-

3 Primary Ventricles
A First ventricle Rhombencephalon
A Later divides into

AT -

A Mesencephalon Myelencephalon

A Mesencephalon lies between Rhombencephalon &
Prosencephalon forms aqueduct

A Prosencephalon forms lateral Vent. And third vescicle



A 7.5 wks embryonic cranium can
be distinguished from abdomen.

A 9-10 wks head is half of embryo

A\
* 12 wks lateral ventricles reach the thinner
table of the skull

* Choroid plexus fills the Lateral Ventricles




Normal *
rhombencephalon
mimic like

poste\g\cyf




Amniotic Cavity and

A Amnion seen at mid 6th week
A 100% detection by 8th week
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Amnion
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A Point or streak like echo Flanking the Embryo

A A.C.
AC.C.
A A.C.

Devoid of echoes

_ow level echoes : High- Gain

Diam. 7 weeks-13mm,8 weeks-20 mm,
9 weeks 33 mm, 10 weeks -40 mm

A A.C. and CRL rise Closely Parallel



Amniotic
Membrane

A Amnion appears at 5 .3 weeks
A Surrounds the embryo
A Amnion grows rapidly

A Linear relation between Amniotic Cavity
and CRL

A Amniotic membrane fuses with
chorionic membrane by 12-14weeks



