AIN SHAMS UNIVERSITY
FACULTY OF MEDICINE
DEPARTMENT OF OBSTETRICS & GYNAECOLOGY

A THESIS
Submitted For Partial Fulfiliment o

of 7o
M. S. Degree in Obstetrics and Gynaecology .- -4 =~ ’

BY /\’ ;’-’:’;

MAHMOUD ABD ALLA AHMED <

I} . e ;a";

f ; ; BL . M.B.B. Ch. { Ain Shams ) k—‘-f‘
.r’f 7 Supervised by !

Prof. Or. I1BRAHIM EL MITWALLY SAMAHA
Professor of Obstetrics and Gynaecology
Ain Shams UniversitY, Cairo

Dr. FARID ABD EL AZIZEL TEHEWY
Assistant Professor of Obstelrics and Gynsecology
Ain Shams UniversitY, Cairo

{ 1985)

Central Library - Ain Shams University



=

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKRBOWLED GEMEUNT

I wish to express my sSincere and deep gratitude to
Profeszor Dr. Ibrahim E1 Metwmlly Samahs, Profesasor of
Cbet. and Gyn., Ain Shams University, for his kind

sugervision, his unfailing support and his wise zuldance.

I would like to express my gincere zgratitude to
bsgistant Professor Dr. Farid Abd E1 Aziz E1 Tehewy,
Agaigtant Professor of (gbst. and Gyn., Ain Shama Univers-
ity, for his most wvalusble advige, suidence, kind superv-
isicn and continuous encouragement throughout the whole

WOTK o

Central Library - Ain Shams University



CONTENTS

THPRODUCTION ...... faaeaaaaa cerrae e crrans veeesenn 1
The embryology and histology of fetal membranes ...... 3
The orizsin of ampiotic fluid .......... Cr e e svsss B

Circuletion {turz-over) of amniotic fluid ............ 13

The volume of amniotic fluid ... .cveveivauen., N 15
Composition of smniotic fluid ........... Cernsarraans . 25
Proteins in amnictic fluid ....... cesrarsrrransnaasnas 2T
fnniotic fluid blilirubin .....0.0.ens teeaeaaan ceesees 35

Alpha fetoprotein in amniotic fluld (AFP) ...v.evesess 39
Lipids in amniotic fluid ...... seaaaaan Cesenaeaaas eess 51
The bicenemistry of asmniotic fluid .....cviveveruaees 54
Hormones in fhe amaietic fluld ... ieaaas teerasasaas T5
Prostaglanding in amnietic fluid ......cc.iueans vanese B5
Enzymes in the amnictlic fluid .ivveiverireanscensieeas 8T

Amniotic fluid cell types and 1ts origin ......c.. 0000 92

Amniocentesis (... 0.0 Tt s rienaas B [ ¢4,
AMNiosCOPY sessvrsernnnns veea s ceana P
Fetoscopy «vc... Nt e s crraanas esaravrssasneesar 114
Amniotic fluid emboliam ....oviivuiennnranan aeaas sneser 121
HEFERBNCES seciasinieenns Certarasaaa e saea e sesee 124
SUil kY ... .. et P e intermene s sens 190

AHABTZ SDULLLARY

Central Library - Ain Shams University



INTRCOCDUCT ION

Hippocrates, was the first to sugzest the oldest and
gimplegt explanstion that the emnioctic fluid was a product

of the fetal kidney (Plentl, 1966).

In modern e¢linical practice the study of amniotic
fluid by amniocentesis antenately considered it as a mirror
reflecting the intrauterine condition of the fetus and
helps the cbstetrician in managing some difficult obhstetrio
problems asg %hesus igsoimmunigation, zenetic diseases and

eatimation of fetal maturity.

Amniotic fluid could arige es a secretion or an uliraf-
iltrate either from the mother ecross the membranes, from
the placenta and cord or from the fetus through the gkin,
gastrolintestinal tract, tracheobronchisl tree or kidneys.
The fluid component alsce seema to vary in its site of

orizin at different periods of geststion.

Plentl {19635) likened the concept of the circulation
of the amniotic fluid to & systemr of pumpa constantly
trangferring the fluid from one compartment to ancother
and back again, and adjusting to minor changes by balanc-

ing the output in one directicon or anocther.

There are two seperate concepts which could be conside-
red ag the circulstion of amniotic fluid. The first is
the very rapid water turn-over and the other is the
gecretion and sbscrption through the activity of the

fetal organs in utero,
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Tane amniotic fluid servey gseveral importont functions.
It provides a medium In which the fetus car rezdily move,
gcushionsg him ezaingst possible injury, helps him maintein
an even temperature, If the presenting part of the fetus
is rot cleosely applied to the lower uaterine gserment during
labour, the hysrostatic action of the amniotic fluid may

be important In dilating the cervical canal.
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THE EMBRYQOLOGY AND HISTOLOGY OF FETAL MEMBRANES

A S T L - i O ot A TR M A ol A S e Sy YO D s e S - Y N S ] Wl

The amnien or the ilnnermost of the two human membranes is
derived frem the e¢ytotrephoblast, On the seventh or the eighth
day after ovulation the trophoblastic cells In this area differe
entiate to form amniogenic cells from which the amnictic
cavity develops {Hertig et al., 1956).

This fluid-filled space, initlally known as the smnicembry-
onic veslcle, is visible microacopically in all ova which have
embedded 1n the decidua (Rhodes, 1969),.

The growth rate of the amniotic smsc soon exceeds that of the
yolk gsac while the sllantois involutes to become the arachus.
Ag the embryonic disc enlarges, it folds te a tubular form in
crogs—gection and the attachment ef the amnion is carried
reund to ita ventral surface. After the third or fourth week,
the yolk éac begine to elongate and the rapidly enlarged amni-
otiec pae surrounds the developlng fetus forming & sheath for
the umbilical cord.

The eariier chorionic ecaviiy is completely ohlitereted by
the growth of the amnictic sac and the amnion 1Is in direct
contact with the surrounding choriocnic layer {Moore, 1973).

This relationship is malnteained until the end of gestation,

THE AMNION

In early pregnsncy the emnion consists of epithelium and
eXxtraembryonic somatopleure only. A8 pregnancy proceeds, there
is differentiation into 5 distinet leyers {(Bourzne, 1962).

According to whitfield {(1978), during early pregnancy the
Central Library - Ain Shams University
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epithelial cells which are columnar have gecretory fesmtures,
but, as progressive differentiatlion into five seperate leyers
occurg, these gecretory cells digappear and the amnion become
avascular when the turnover of amnietic fluid is maximal,

Tne flve layers of the amnion consist, from within ocutwerds,
of + -

1) The Epithelium :

e ey L B e e b A8

The epithelium iz compcosed of a single layer of gimple,

non~ciliated cuboldal cells.

2} The Basement Membrane :

This i3 a narrow band of reticalous tisaue lying mlong
the base of the epithelial cella to which it is gecurely

adherent by means of fine fibrilas.

3) The Compact Layer

This layer ia & relatively dense, acellular layer immedis-
tely subjmecent to the basement membrane. Thia layer shows
& marked resistance to leucocytic infiltration so thaet it
can be emasily observed in membranes suffering from =z severe

inflamatory response.

4} The Fibroblest Layer :

This layer consgista of fibhroblasts and Hofbauer cells
burried in a reticulin mesh, This layer would appear tc play

quite a considerable part in the transmission of fluid

between the fetal and maternal compartments, althousgh exactly
how thia trensfer takes place i3 inadequately understood.
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5)

1}

2}

3)

4)

The Spongy Layer @

A o . e e . e B e

It i composed of the reticulum of the extraembryonic
coelom, It ia capable of conaiderable distension and it
containg large quantities of mucus, So, 1t allows movement
of the amnion upon the underlying cherion.

Bourne {1962}, was unable to find blood vessels or nerves
in the amnion at any stage of develompent and despite the
occurance of suggegtive speces in the fibroblastic and
gpongy layers, he gould not identify distinet lymphatic

channels.

THE CHORIOHN

The cherion ig made up of four layers of cells

The Cellular Layer @

————— T o o o e ot Ak b o e Mk

This iz the innermost layer of ithe chorion, consisting of

a thin layer of interlacing fibrobleata.

The Reticulmer Layer :

i - sl S s oo oy s T T e T .

It consista of a reticulin network ceontmining fibroblasts
and Hoftauer cells, The bloocd vegsels in the early embryo

lie whithin this layer.

The Pgeudo-Basaement Membrane :

e o Tl e e S N AP o P S R S T P S — o T —f——

Thig iz for the overlyling trophoblaat.

The Trophoblast @

- —— - ——— ] ke B B

This iz consisting of a layer of trophoblast cells varying
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in thickness frem two to ten cells., It lies immedimtely
gdjacent to the maternsl decldusm with which it is in intimate

contact.

Blood supply of the chorion

The reticular layer of the chorion st term containg the
vesgels as they pasa from the umbilical cord to the chorionie
villi of the placents,

The remainder of the reticular layer of the chorion also
contains blood vessels Iin very early pregnancy, but after the
end of the firsgt trimester a capillary blood supply c¢en not be
demongtrated in the chorion (Bourne, 1962).

No actual lymphetic vessgels or nerve supply have heen obaser—

ved whithin the lzyers of the choriocn.

THE EBELECTRONMICROSCOPIC APPEARANCE OF MATURE AMNION

—— v B ot et e e o T o . T . e T T o W S M Mg g PR . e g T

The main interest during recent years hag been centered upon
the structure of the amniotic epithelial cell by electron
microscopic studies (Bourne, 1960; Bourne & Lacg, 1960; Bourne,
1962; Leonardi et al,, 1966},.% F'*hf”ﬁ:

The epithelialﬁéells are cuboidel or columnar in shape.
Mierovilli are produced on the surface of the cell in fairly
early preznency and as maturity advances the microvilli become
more complex and numerous. Intercellular censls pass between

the lateral aspects of the itwo membranes of adjacent cells.

In the basal region the cell membrane formg irregularly
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ghaped processes of varying size (Bmsal processes) which
efficiently increase the surface area of the base of the cell,
just as the intercellular canals increase the surface area of
the latersl aspect of the cell and mg the micrevilli Incresase
the gurface mrea of the fetal aspects of the cell, Alao, there
are latersl vacuoles invaeginating intc the side walls of the
cell and they mre considered a part of the intercellular cansl
gystem.

The components of the cytoplasm very as pregnency advances,
Mitochondria are presgent throughout pregnancy but tend to
diminish in number towarda term, Kumercus vacucles gre
pregent, some of which appear to be empty and cthers contain
faet, Very active endoplasmic reticulum 18 present in some
cells mand a Golgl apperatus can be demonatrated in nearly sall
epithelial cells., The nucleus is a large, dense, relastively
simple object in early pregnancy but as pregnancy advances

1t becomesa indented and somtimes fenestrated,
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THE ORIGIN OF AMNIOTIC FLUID

- gy - e e A P S ko A B R e

The physicologicel processes lnvolved in the production of
the amniotic fluld are still not glear.

The fluid could grigse ag A secretion or an ultrafiltrate
either from the mother across the membranes, from ithe placenta
and cord or from the fetus through the gkin, gasstrointestinal
tract, tracheobronchial tree or kidneys.

The fluid component alsc geema to vary in its site of origin
at different periods of gestation, An active secretion may
peeur through the amnion in the earliest embryo, later
ultra~-filtration through the fetal skin 1a a major scurce, while
in the last half of pregnancy this route is neo longer avalilable
and there is inc?easing fetal urinary and possibly pulmonary

gecretion,

The role of placenta and membranes :

Amniotiec fluid is present in the early embryc when the tizsues
of the fetus are poorly differentieted and non functionsal.
Morecver, the fluid ia present in the sacs of some blighted ove
where the fetus 1s rudimentary or absent (Jeffecoaste and Scott,
1959). These facts strongly suggest that amnlotic fluld enters
via the membranes,

Further support came from Behrman et al. {1967), who showed
that when the fetus wuas surgically removed from the monkey
uterus a limited further quantity of liquor was formed.

The role of direct transport across the membranes was inve-
stigated by Danforth and Hull (1958), who examined living
amniotic epithelium and demonestrated features to be typiesl
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of secretory cells. However, these amniotic cells degenerate
in late pregnency wherethe volume of liquor is incressing
most rapidly and plentl (1966) has shown that polyhydrammios
may be agsCciated with a complete absence of these cells,

In the humen fetus there iz evidence that there is no
electrical potential difference across the membranes, Mellor
et al., (1969) has suggested that only passive diffusion takes
place and the rete of this will depend on molecular =size and
the permeability of the amnion,

Abresmovich and Page (1872) believe there is a specimlized
area of that part of the amnion overlying the placenta which,
becaugse of itg extensive vascular connections, plays a gresier
part in Ffluid excﬁ&nge.

Studies of the bicchemical and I1mmunoclogical constituents of
the amniotic fluid might also auggest that liquor 1s derived
from magternal plasme since much of the aslubie protein is of
maternal origin (Sutcliffe, 1975), However, larger molecules
particularly the B-globulins, have been ghown to enter the
fetua by direct transport ascross the chorionic villi (Gitlin
gnd Gitlin, 1976} and are secreted into the liguor in fetal

arine,

The Role Of The Fetus And Cord :

Lind {1975} has shown that if the more diffusible solutes are
examined, the amniotic Ffluid c¢losely resembles an extension of
the fetal extracellular space in the first helf of the pregnancy
modified later by the loss of fetal skin permeability accompa~-

nied by increasing intrauterine fetal organ function.
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He also caelculated that the volume of liquor in early
pregnancy was related most dlrectly to the weight and, hence,
to the surface ares of the fetus rather than to the placental
weight or length of gestation,

The fetal skin has been shown to be permeable to fluids

o o — '\:;, ros 4 Ty
I

and to some digsclved solutes up to the eighfeenth week of

pregnancy, after which ;EgrggEipgmggrgtiniggé}én aﬁd §g;g
Abramovich and Page (1972) confirmed the permeability of
skin in mid-trimester fetuses but believed thal the exchange
takes place through the whole fetqplgcentg}/pnit of fetuas,
cord and placental plate and suggested that at the eighteenth

ggekithe cord iakes over, as th€d§§jor transfer §jte. They
were, however, unable to demonstrate any histeclogical changes
in the gord epithelium to sccompany this rapld increase in
function.

There is cliniecgl and experimental evidence for intraute-
rine fetal urine production starting as early as the end of
the first trimester (Abramovich, 1968).

Clinical evidence gcomes from the micturation which often
accompanies birth and from fetuses between 12 and 22 weeks
in.which bladder agpirstions were performed at the time of
hysterotomy (Lind, 1975).

The increasing biochemical resemblance of liquor te fetal

—— A

urine, particulurly after keratinigzation of fetal skin, is
creatinine, decreasing sodium and gluccse, and alsc by

reduction in osmolarity (Lind, 1975; Young, 1975}.
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