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Zygote

Sperm cells
swarming
over ovum

Fertilization
The fusion of an ovum and a sperm cell with subsequent
production of a zygote.

1. GAMETE: the male or female reproductive cell, i.e. the
ovum or spermatozoa

2. A mature ovum is released from a follicle
3. Ruptured follicle becomes a corpus luteum which

produces progesterone
4. Progesterone and estrogens stimulate endometrial cellular

proliferation in preparation for implantation
5. Fertilization usually occurs within the ampullary portion of

the fallopian tube within 24 - 36 hours after ovulation
6. Sperm penetrates outer layer (zona pellucida) of ovum
7. Genetic material from sperm fuses with nucleus of ovum

to produce a single cell (zygote)
8. Cell division begins and results in several early embryonic

stages:

MORULA: a ball of cells surrounded by the zona pellucida
which is transported through the fallopian tube toward the

BLASTOCYST: an organized collection of cells with an
organized cystic cavity surrounded by trophoblastic cells
which enters uterus

TROPHOBLAST: differentiates into an inner cell layer
(cytotrophoblast) and an outer multi-cellular layer
(syncytiotrophoblast). The trophoblast produces
hCG, which extends the life of the corpus luteum. The
corpus luteum, in turn, continues to secrete
progesterone which helps assure retention of the
endometrial lining

Biology of Reproduction

Chapter 3 First Trimester
Pregnancy
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PRIMITIVE GERM LAYERS:
Endoderm - inner layer
Mesoderm - middle layer
Ectoderm - outer layer

HCG Levels
Human chorionic gonadotropin (hCG) is a glycoprotein produced by trophoblastic
tissue and forms the basis of current pregnancy tests. It is believed to support
the corpus luteum thereby assuring a continuous supply of progesterone in the
first trimester.

First detected 3 weeks after the LMP (7-10 days after ovulation)
Doubles every 2 - 3 days
Plateaus at 8 - 9 weeks then declines

SERUM Beta hCG TESTS
QUALITATIVE results are positive or negative
QUANTITATIVE results provide specific levels of the protein present in
the blood. Two common radioimmunoassay methods are used:

Second International Standard (2IS) .................. ......... 2IS = IRP2
First International Reference Preparation (IRP) ........ IRP = 2 x 2IS

ABNORMAL LEVELS
GREATER than expected levels are associated with:
Incorrect dates
Gestational trophoblastic disease
Multiple gestations

LESS than expected levels are associated with:
Ectopic pregnancy
Embryonic demise

Implantation
The embedding of the blastocyst into the endometrium.

Trophoblastic cells begin to penetrate the
endometrium 7 days after fertilization
Blastocyst burrows beneath the endometrium and is
covered by a small hematoma
Three distinct layers of decidualized endometrium
result Small blood clot helps

secure the blastocyst
after burrowing into

endometrium
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DECIDUAL LAYERS
Decidua capsularis closes over and surrounds blastocyst
Decidua basalis develops where the blastocyst attaches and it
contributes to the maternal portion of the placenta
Decidua vera (parietalis) is the decidua lining the remainder of the uterus

Chorio - amniotic Separation
The amnion and the chorion begin to fuse by the middle of the 1st trimester.
Fusion is usually complete by 12 - 16 weeks. Sonographic identification of the
separation of the two membranes is a normal finding and is not associated with
poor outcome of the pregnancy.

Hemodynamic Changes
Trophoblastic tissue provides the developing conceptus with nutrients and
oxygen. Since embryonic tissue is highly active metabolically, a continuous
supply of new blood is necessary. Through the process of angiogenesis and
neovascularization, a rich network of small blood vessels develops to provide
necessary perfusion. The result is high volume, high velocity flow throughout the
cardiac cycle. This is represented by doppler spectral waveforms as high
velocity, low resistance flow.

Sagittal sonogram through uterus
showing three layers of decidua

Typical lowly resistive Doppler spectral waveform
obtained from trophoblastic tissue in an early
gestation. Note little change in velocity (vertical
axis) during various stages of the cardiac cycle.
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Gestational Sac
The identification of a gestational sac (GS) within the endometrial cavity is the
first sonographic evidence that a normal, intrauterine pregnancy is present. A
GS is ALWAYS seen in a normal IUP when the following discriminatory levels
are achieved:

Serum ßHcG 800 - 1,000 mIU/ml (Endovaginal) (using 2IS)
Serum ßHcG 1800 mIU/ml (Transabdominal) (using 2IS)
Certain LMP 5 weeks 

NORMAL SONOGRAPHIC CRITERIA:
Double sac sign
Round, oval, well defined
Echogenic, intact borders
Positioned in the fundus or mid-uterus
Grows 1 mm/day
Yolk sac present when MSD 13mm

MEAN GESTATIONAL SAC DIAMETER (MSD)
Mean sac size can be used to date an early first trimester pregnancy. Because
several extrinsic factors can alter sac dimensions, GSS is best used prior to the
identification of a crown rump length.

A mean diameter is calculated from three planar sections
MSD = (AP + long + trans) 3
EV measurements are more accurate
MSD - CRL 5mm is associated with a high risk of SAB

Gestational sac: 4.5 Gestational sac: 6.0

Viable Implantations

Gestational sac: 7.5 wks
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CROWN RUMP LENGTH
Most accurate of all measurements throughout pregnancy
Accurate within 3-5 days if measured properly
Measured from top of head to bottom of rump excluding legs
Embryonic pole should be visible if MSD measures 25mmor more (TA)

MEASURE OF
VIABILITY

AGE (weeks) GSS (mm)

GS may be
identified

4.5 2

GS always
identified

5.0 5

Yolk sac identified 5.0 10

Cardiac activity
identified

6.0 18

Embryonic pole
identified

6.0 18

Rule of thumb:
Size in cm + 6 = GA in weeks

Example:
If CRL = 4.0 mm (0.4 cm)

0.4 + 6 = 6.4 weeks

Rule of thumb:
Size in mm + 42 = GA in days

Example:
CRL = 4mm; add 4 + 42 = 46 days.

46 days = 6.6weeks


