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INTRODUCTION.

|The Sub ject.

This Thesis is intended as a short treatise on
!the work I have done recently on investigation of

placental infarction.

The Object.

The objects of the investigation were to discover
:Firstly, Does placental infarction cause pregnancy
:toxaemia? if so Secondly, How much of the placenta
'could be "infarcted" before the patient would show

elinical signs or symptoms of toxaemia?

|The Materials.

The materials were, one thousand placentae from

iconsecutive deliveries in the normal labour wards,
i

The Time and Place.

The work was undertaken during the Autumn and
‘Winter of 1947, and Spring of 1948 in the Simpson
Memorial Maternity Pavilion, Royal Infirmary of
éEdinburgh. It was undertaken by kind permission of
EProfessor R. J. Kellar, to whom I am deeply indebted
for patient counsel and encouragement.

The microsconic examinations and the photograohic
work were done in the laboratory of Professor Kellar's

devartment at the University of Edinburgh.
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PLACENTAL INFARCTION.

In its relation to the toxaemias of pregnancy.

Historical Survey.

| A great deal of effort has been expended and much

'research work has been done in attempts to elucidate

the cause of the toxaemias of pregnancy.
Numerous investigators have propounded a relation-

!:ship between Maternal toxaemia and infarction of the
|
\placenta.

v

: As far back as 1668 Mauriceau called attention to

?certain white areas in the placenta, these he called
"Schirrus" of the placenta, he did not advance any
:theories as to the nature or cause of these white areas
Cruveilhier about the same time called them

"Atrophy", but at a later date he suggested the name

"Placental Apoplexy", he was then supported by

Jacquemier, Gierse, Meckel and others.

; Viorkers like Bracket, Wilde, Simpson, Hegar, and

Iothers believing these lesions to be of inflammatory
lorigin called them "Placentitis”.

: Zilles thought that these lesions were Syphilitic
éand called them "Gummata™, while Simpson at that time,
1845, thought them to be of tuberculous origin and
called them "Phthisis of the placenta", Rohr, Martin,

and Delore thought that the lesions were due to some

form of thrombosis.,

| Eden in 1897 stated that by subendothelial
thickening in the foetal vessels a gradual but
characteristic endarteritis is produced, vessel lumina

|
are/
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process, or by a loss of endothelium there is consequent

i
are then obliterated, and by a continuation of that ‘
thrombosis,

Montgomery in an article written in 1931 describes|

‘the change in the tissue of these lesions as a localised

idegeneration of the villous syncytium with a super-

:imposed process resembling thrombosis. |
Apparently Ollivier in 1840 was the first to call

ithese lesions in the placenta "Infarcts”.

| Mahy investigators later gave their support to

this theory, and the name "Placental Infarct" is in

common use today.
| ¥hat is meant by infarction?

MecCallum, after describing slighter degrees of
|Ansemia, says, "More complete anaemia commonly causes i
‘death of the affected part, and this is the important I
feature in the production of infarction.... The cells
‘lose the aspect which they possessed during life, they
iare dead cells, entangled and held in a coagulum which !
involves the whole area of the tissues."” ,
i MacCallum goes on to show that he believes the !
'essentiel cause of infarction to be blockage of a |
nutritive blood supoly to a certain area, notably
blockage of an artery. This, in turn, involves the

|[destruction of a whole area of specialised tissue at

one time, and usually gives rise to certain reactive

changes, while the tissue destroyed undergoes i

|
'simultaneous death. !

! Young, 1914, advanced the theory that the

énourishment/
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| .
nourishment of the chorionic villi was wholly from the
maternal circulation,

He points out that in the early develoopment of the

placenta, when the villi are not themselves vascularised

at all, growth is very rapid. The villi of Hydatidiform
;Mole grow rapidly yet the gelatinous stroma is not |
vascularised., Fragments of undegenerated syncytium

have been found in other organs of pregnant women, and

in such a situvation the only possible source of |

nourishment is maternal,

In ectopic pregnancy also, fragments of

undegenerated syncytium may be found growing, yet

detatched from the ovum,

In a syphilitic placenta, the villi are avascular
or very poorly vascularised; here one supposes that !
the villi must necessarily be nourished by the maternal‘
blood. (Browne finds this the most convincing factor I

Clements in 1934 writes, "It is generally conoeded‘
|
|

in proof of the maternal hypothesis.)

that an infarct is an area of coagulation necrosis

lresulting from the arrest of circulation in an artery
supplying the part. Thus the obstruction of an end- E
artery in an organ such as the liver, kidney, or spleen|
results in starvation of that part whose nutrition was |
supplied by the occluded vessel, causing death of the

tissue with a more or less characteristic infarct form-

:ation."

It is the opinion of many observers that the

pathological process involved in placental infarction, i
i

|
1

ihowever,/
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however, is of an entirely different nature.
The circulation in the human placenta entails two
separate and distinct systems, foctal and maternal,

with no direct communicetion between them.  "The

'interchange of metabolic products occurs through the |
'biochemical processes of Osmosis and diffusion. It ‘
'has been quite conclusively established that the |
ichorionic villi depend on maternal blood for their |
nourishment and growth. Pathological changes in the
villous vessels, therefore, does not account for
gplacental necrosis,"”

|

Recent researceh has shown that the decidual

larteries discharge their blood into a subchorioidal

[space which communicates freely between the villous i
'stems. The blood is then collected by the decidual |

%veins. The villi are thus bathed in a pool of maternal

iblood, rather than by any individual blood vessel, so |
that it appears unlikely that interference with the ‘
icirculation in one or more decidual arteries can affecti

[placental nourishment.
|

jout by many observers, is marginal infarction due to

# possible exception to this, as has been pointed

| This is further substantiated by rentgenological

r
istudies of Thoms, 1926, showing that especially in the

|
|
|
deficiency of blood supply at the edge of the placenta.‘
|
|

later months of pregnancy the maternel circulation
!&DDears insufficient to nourish the chorionic villi at
|

the edge of the placenta.

Hellman, 1947, in "Gynaecological and Obstetrical

|
?athology”, by Novaek (2nd Edition), says, "To understanj

Fhe/
|
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"the significance of the degeneration of any organ its |
source of nutrition must be clear. At the present i
time this is not definitely known as regards the |
placenta; however, evidence has slowly accumulated

which is predominantly in favour of maternal and not

foetal nutrition of the organ.”  Young, Strachan,

i
Siddall, and Stander have all supported this concept, |

while Eden, Williams, and Ackermenn are of opinion that

the nutrition of the placenta is through the chorionic
vessels. Hellmé&n continues: - |
1. "In the first place, foetal death does not

1

lcause placental death, but merely a disuse endarteritis

of the villous vessels.
! 2. "Secondly, the placenta can be present and |
;alive without a foetus, as in the case of pathological
ova, where only placenta and membranes are present, i.e.
Hydatid Mole.

| 3. "Thirdly, the villi grow prior to the formation

of chorionic vessels, and during the period when these

vessels do not form a continuous system as shown in

Kertig's excellent paper on Angiogenesis of the placenta

4. "Fourthly, the results of animal experiments
show that the foetus is not necessary for growth or full
term delivery of the placenta, since when the foetus isi

removed in the last months of pregnancy the placenta

continues to develop in situ until the usual duration

pf term, when it is expelled. This was first
hemonstrated by Newton for the mouse, and later con-
:firmed by Kirsch in the rat, and Van Wagenen in the
@onkey.”

Almost/
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Almost the same arguments as Young used SO many

| years ago in favour of the maternal source of

nourishment of the placenta,
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Pathology of Infarcts.

A short review of some of the literature.
The pathology of infarcts has been described and !
\discussed by very many investigators and writers. |
| Eden, Williams, Young, Strachan, McNalley described
ithem with but slight differences in classification.
Siddall and Hartman classified infarcts in four types.
1, Type L, Fully defined pearlgrey formations
oceurring in the depth of the placenta, but also at

the surface and margins, They consist of fibrin and

villi, extension is by peripheral involvement of villi,

11, Type 11. OSharply demarcated areas varying from|
a few m.m. to several c¢.m. in size, red, brown, or

brick coloured consisting of bloodelot &nd fibrin,. .

|
! 111, Type 111. Similar to type 11 excevt that they |
are paler and contain more fibrin. j

| 1V, Type 1V. Round, oval, or pyramidal bodies

\'varying from a few m.m. to several c¢.m. in size, dark

‘brown, yellow or white consisting of closely packed
|
|

villi with widely distended vessels all cemented

itogether with a thin layer of fibrin,
I The descriptions of infarcts in their studies by

‘Bartholomew and Kracke correspond very closely to that
l

lof Siddaell and Hartman.

Susanne Paterson in 1923 examined 200 consecutive

placentae, She described three distinct types of

'placental infarcts. [
1. Type 1. Mural Thrombosis; in this type she

|

lbelieved that fibrin was laid down over damaged

|
;syncytial/




9. .

|

syncytial cells, and so formed by gradual growth the |
common white fibrin infarct.

The common marginal infarct was in every instance |
|

| eomposed of fibrin.

11. Type 11. The true infarct. These appear
in general under the decidua and are true infarcts,
they are dark red or light red in colour and generally
gradually become pale, the cause is a separation of
the placenta by a haematoma or by the formation of an
intraplacental haematoma.

Practically all observers agree that there is an

intense congestion of the wvilli with what virtually
amounts to an obliteration of the maternal blood
space. This is followed, as in other infarcts in
other organs, by a slow necrobiosis.

L1~ Bype F1L, Haematomata, These are pink i
or white or laminated, they consist of blood clot
and thrombosed villi,

Hellman in Novak's "Gynaecological and Obstetriceal
Pathology" 1947, (2nd Zdition), describing these
lesions uses different terminology.

L. Type 1, Genérally known as subchorionic |
infarction, he calls subchorionic deposition of fibrin,
and goes on to say that it is seen in nearly every
placenta after the sixth month. This was boJrne out
in my present survey.

11, Type 11, A, Ischaemic necrosis of villi
due to fibrin deposition. The deposition of fibrin |
is initiated by degenerative changes in the syncytial

18yer/
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layer on its internal and external surfaces, Hellmean ‘

continues, "The syncytium is analogous to the

endothelial lining of blood vessels; with the destruct-|

i:ion of this lining the power of the vessel, or, in the
lcase of the placenta the power of the boundary of the
intervillous spaces to prevent coagulation is destroyei%
The villus may become encased in fibrin to such an
extent that it is excluded from its source of nourish-
:ment, the maternal circulation, a true placental
infarct is then formed.

Type 11, B, The second thing that may happen is

ithe formation of a large area of fibrin in the inter-

:villous space; this Hellman calls "Intervillous

deposition of fibrin”,
| 111, Type 111. "Intervillous Thrombosis”.

'This is due to the sudden coagulation of blood in the
;intervillous space. Hellman adds two subgroups.

A, "Ischaemic Necrosis of villi" due to inter-
:ference with the maternal circulation before it gets
to the placenta. This is the kind of lesion that
Tilliams called an atypical white infaret.
Microscopically the villi are closely packed and
frequently adherent,

B. Ischaemic Necrosis of Villi mixed type. At

the margin of nearly every placenta are firm, yellow-
white, dry, coarsely granular areas extending into the

placenta for varying distances. They are roughly |

'triangular on gross section, and on microscopical

Esection show a combination of necrosis of villi due %o |

gfibrin/
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|fibrin deposition and necrosis of villi due to
interference with the maternal circulation. R. A,
Bartholomew, 1947, reviews a case of "Thrombosis of
the Placental Veins", "A thrombosed vein was seen on
the foetal surface extending centrally to the cord,
a broad area of acute infarction was present where the
vein emerged from the foetal surface of the placenta

and was plainly demarcated from the uninvolved portion

iof the placenta, The consistent association of acute
and subacute infarction of the placenta with toxaemia
of pregnancy, and the absence of these lesions in
|placentae from normal oregnancies have been confirmed
'by Paterson, Hunt and Nicodemus, and more recently by
|Falkiner,
| "Still more recently Hill and Trimble failed to
confirm these findings."

My present studies also fail to confirm these
findings.
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Pre-cclamptic toxaemia and Eclampsia.

Pre-eclamptic toxaemia has been defined as "A&

condition occurring in pregnant women characterised
| chiefly by a rise in blood pressure, oedema, and
albumin in the urine, and often ending in convulsions."

There are many theories about the aetiology of

ipre-eclamptic toxaemia and eclampsia, but none are
|entirely satisfactory.

| 1. "The Intestinal Toxin Theory", advanced by
Tweedy in 1913.

| The main argument of this theory is that the
1"Antibodies“ were insufficient to neutralise the added
| products of placental and foetal metabolism, so

| protein poisoning resulted. On this the treatment
{known as "low protein diet" is based.

i 11. "The Placental Theory" advanced by Young in
1914,

The main argument in this is that, from the
"infarcted" placental tissue, toxic substances of
great potency are absorbed into the maternal blood.
He emphasises the fact that it is the recent autolytic
|changes in the infarcted tissue that generate the
poison,

111. "The Water Poisoning Theory" advanced by
Zangemeister in 1915,

He believed that there was increased retention of
water in the body due to some toxin acting on the

nermeability of the capillaries,

The oedema of brain cells leading to increased

!intracranial/
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| intracranial pressure, resulting in irritability end
|eonvulsions, also in swelling of kidney tissue, etec.
‘He does not explain the origin of the toxin,

i 1V, "The Dietetic Deficiency Theory" of Theobald
Iin 1930,

| A diet apparently adequate for the mother is not
adequate for mother and foetus, He believes that
;deficiency of different vitamins and minerals all play
a part.

He states that disturbance of the Calcium
metabolism is the most important single factor involved.

The serum calcium may be normal, and the deficiency

is probably in the ionised calcium only.

‘ Other authors supvort the theory of lack of

vitemins A. B. C. D., especially B.1l. (Thiamin).

| V. "The Endocrine Theory' |

Of late years a great deal of attention has been |
|

focussed on the endocrine system, as a cause of the

toxaemias of late pregnancy.

Hoffmann and Anselmino, 1931, claimed that the
posterior pituitary contains two secretions concerned
in the production of eclampsia, First, an antidiuretic
factor which causes oedema, and second, a blood pressurs
raising substance. They claim that both of these could

be demonstrated experimentally.

Other workers failed to confirm this.
Cushing in 1934 destribed an infiltration of the

|
posterior pituitary by basophil cells from the anterior |

lobe, in hypertension and eclampsia. He believed this

|
vas the cause. ‘
|

Biggart/
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Biggart, in 1935, after examination of 1000 human
hynophyses, found that marked basophil infiltration
may be found in the absence of either hypertension or
eclampsia,

| Smith and Smith in 1935 olaimed thut "imbalance"

between oestrin, pregnandiol, and prplén, may be an

important factor in the onset of toxaemia,

| Taylor and Scadron in 1940, however, found that

the serum prolan in eclampsia was within normal limits,
Smith and Smith, 1948, (British Medical Journal,

Jan. 1948), in an article entitled "Menstrual Toxin",

state that they have demonstrated that "the menstrual

%discharge contains an atypical euglobulin derived from |
[the endometrium during the last stages of its regressioq.
It is a tissue damaging agent which acts apparently by
virtue of its vaso-constrictive properties. It is

also fibrinolytic, and immunological studies have .

identified it with "necrosin”, a toxic factor found
by Menkin in inflammatory pleural exudate in dogs.

Moreover the pseudo-globulin fractions of this exudate

and of menstrual discharge will neutralize the effects

éof the toxic euglobulin fractioms."

Smith and Smith point out that the identification
of a product of endometrial brezkdown with a protein
released by cellular injury may indicate that tissue

katabolism from various causes may release such &

toxin, This, they say, in turn, suggests a common
;oathogenesis for such conditions as traumatic shock, |
{the crush syndrome, the toxaemias following burns, &and
possibly also the toxaemias of pregnancy, particularly

‘concealed/
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concealed accidental haemorrhage.
| They continue, "The toxaemias of pregnancy are .
!involved in this theory, because further research has i
revealed that there is present in the blood of
menstruating women, of women in labour, and of women
with pregnancy toxaemia a euglobulin fraction with
fibrolytio activity and a pseudo-globulin fraction withI
|a counteraction. These properties are absent' from the
!blood of women during normal pregnancy and in the
intervals between periods."

Smith and Smith suggest that in menstruation,

labour and toxaemia, these substances result from

tissue breakdown consequent on the withdrawal of
(hormonal supvport,

Smith and Smith further point out that the finding|

. |
jof a fibrinolysin and of a protective pseudo-globulin
|

lin the blood in pregnancy toxeemia serves as a reminder

fthat menstruation and toxaemia present other

lsimilarities, such as a tendency to water retention,

a withdrawal of oestrogen and progesterone, and clinical

?mprovement when the uterus empties itself of its

contents.

They contend that menstrual toxin is the pre-
:cipitating cause of toxaemia, and they are making |

clinical trials to determine the value of protective

pseudo-globulins in the treatment of pre-eclampsia.

There have been many other theories, but the cause

of eclampsia is still unknown,
J. H, Hill and W, X. Trimble in 1945 tell of 640
pacentae from consecutive deliveries fixed in 10%

Formaldehyde/
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Formaldehyde soluticn for four to six weeks, then
examined grossly for infarcts involving necrosis of
17 1 8 42 of these placentae were from patients with |
a definite picture of toxaemia, Only eight of these |

had infarcts extensive enough tc distinguish them from |

placentae of non-toxic patients, Of the 598 placentae

[from patients with normal pregnancies, 13 showed

|

[infarcts similar to the 8 from patients with toxaemia,

|

' Bartholomew has offered some evidence showing that

the hypercholesterolaemia found in pre-eclamptic

|toxaemia may be accompanied by placental infarction,

He argues that its genesis is in the weakened condition
of the placental arteries due to the high cholesterol. |
The evidence offered by Hill and Trimble and by

Bartholomew does not support the contention of James

Young who declares that the autolyzed products from

placental infarction causes pre-eclamptic toxaemia,

Eardly Holland, while admitting that infarcts are

émore frequent in elbuminuria and eclampsia, seays that

f"they may be looked upon as the result of a chronic

|
|

lare merely accompaniments and not conseguences."

toxaemia; as to their connection with eclampsia, they

The presence of these degenerative changes in
eclamptic placentae has been investigated by Brindeau

and Nattan-Larrier who gave them no special significance.




i ik

Hypertension.

Hypertension has long been associated with
placental infarction and pregnancy toxaemia,

The literature on hypertension in pregnancy is

\vast, I shall only quote from a few of the more
irecent writers. ‘
In a series of 239 pregnancies in patients with i
hypertension in 1942, F. J. Browne and Gladys Dodds
found some exacerbation of rise in blood pressure
alone in 61%, and added signs of albuminuria, oedema,

antepartum haemorrhage (6 cases), eclampsia (2 cases),

iand serious changes in the fundus oculii (6 cases), 1In

;17% of the cases no exacerbation in any form took place.
"The immediate maternal mortality is low; of 222 cases

ionly 2 patients died, one of congestive heart failure,

the other of bilateral cortical necrosis of the kidneys,

?The outlook for the foetus is not unfavourable. In ,
: |
‘this series of 293 pregnancies the foetal and neonatal

mortality rate was 16.2%." They say that in a twelve

year follow up "we observed 65 patients in 86
pregnancies. Pregnancy did not seem to have any ill E
effeets in 52 of the B5 patients. In seven the
condition was unknown before pregnancy, a8nd six are
dead." They continue, "In spite of the six fatal
cases, we believe that the large majority of patients
with simple hypertension may pass even through several
pregnancies, go to term and give birth to live children |
without suffering any demonstratable deterioration in
their condition."

F. J. Browne in 1946 writes, "Hypertension is one

iO f/
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of the earliest and most constant signs of pre-eclamptic
toxaemia, yet its cause remains undetermined."

The investigations of Kellar and Sutherland have
shown that it is due not to a nervous mechanism but to
a humoral substance. It is not known what this
fhumoral substance is but it has been demonstrated that
it is not Renin, Hypertensin, Adrenalin, or Tyramine,

Hoffmann and Anselminﬁ and Kennedy claimed that in
pre-cclamptic toxaemia and eclampsia there was in the
5atient's circulation excess of a pressor substance

derived from the posterior pituitary gland,

This pressor principle was demonstrable in excess J
Iin ultra filtrates of the plasma of all pre-eclamptic |
or eclamptic patients whose blood pressure exceeded
180 mm.lg,

Other workers failed to confirm these claims.

Byrom, in 1938, discussing the question as to
whether the excess of a pressure substance can be the
cause of hypertension, says, "The amount of vasopressin*
required to produce it would be so large that it is
difficult to believe that eclampsia can be due wholly
to over-secretion of this hormone. The cuestion

therefore arises whether some dislocation of the

equilibrium arising out of pregnancy may not render

the vessels over sensitive to this hormone."

Bourne and Burn claimed to have found that the
response of uterine muscle to oxytocin could be greatly
enhanced by Oestradiol Benzoate. This suggested to
Byrom the study of the effect of sex hormones on the

response of the rat to vasopressin. He concluded that

gonadotrophic/
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gonadotroohic hormone though predominantly luteinizing |
in action, caused sensitization by stimulating ovarian
secretion of oestrin, and that oestrin sensitization is|
in some way concerned in the genesis of eclampsia.

Shockaert and Lambillon, using Tonephin, and |

simultaneously and independently Dieckmann and Michel,

|using pituitrin, showed that nulliparous women, normal

pregnant women, and women suffering from pre-eclamptic
toxaemia, reacted differently to injected pressor
substances, This work was confirmed in its essentials

by De Valera and Kellar, and by Browne,

Smith and Smith, in 1935, using Synapoidin (a
fsynergistio preparation containing Anterior Pituitary
iextract in combination with urinary chorionic
gonadotropin) came to the conclusion that not Oestrin
but gonadotropic hormone is the sensitizing substance.

F, J, Browne in summing up his work on the subject

in 1946 says, "Evidence is brought forward that the
cause of hypertension in pre-eclamptic toxaemia is an
abnormally increased sensitivity of the vascular
system to pressor hormones rather than the presence
in excess of the pressor hormone itself.
"It is proved that this abnormal sensitivity is
not inherent or constitutional but that it is
acquired at sometime between the 17th week of pregnancy
and the signs and symptoms of toxaemia," |
The consideration of the clinical results and
clinical experiments suggest that the sensitizing
substanecs is chorionic gonadotropine rather than

oestrogenic hormone or the hormone of the adrenal

cortex,
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Barnes and Browne, 1945, in concluding a paper
on "Blood-pressure and Hypertension", write,
"Statistically significant differences could not be

found between'the mean level of blood-pressure in

Inulliparous and parous women at any age. Pregnancy
Hdoes not cause chronic hypertension, the level of
blood-pressure in parous women is the same as it would
be if they had never been pregnant. Although
hypertension is a common sequel of toxaemia of pregnancy,
it is not caused by the toxaemia, Patients who
develop hypertension following a toxaemic pregnancy

would have done so if they had never been pregnant,

A tendency to hypertension often contributes to the

'severity of the toxaemia, There is no evidence that |

'pregnancy permanently aggravates hypertension already

'existing when pregnancy starts.
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Accidental Haemorrhace.

The frequency of accidental haemorrhage in
association with eclampsia has been recordesd by Bar and
Kervily, Convelaire, Essen Mbdller, Zurate, Scotz, and
Young, amongst meny others, Gordon Ley, in 1921 in his
oaper on "Accidental Haemorrhage", writes "Winter in 1885
first directed attention to albuminuria in these cases;
'since then albuminuria and nephritis has been regarded as
the most constantly occurring factor." |

It is recorded as occurring:-

in 64.7% of 17 cases by ”hltridge Williams,

in 37.0% of 29 cases by Essen M6ller.

in 50, O% of all his cases by Muns,

' in 42,86% of 70 cases by Gaston.

in 36,9% of 58 cases by Bar and Kervily.

in &1, Qﬁ of 158 cases by Dorman. '

in 50,75% of 67 cases by Hartmann, '

Gordon Ley continues, "One condition only was
preeminently associated with accidental haemorrhage,
?i.e. albuminuria, This association of albuminuria
;cannot be looked on as an accidental occurrence, and
in the absence of other causative factors one naturally
;looks to the cause of the albuminuria as the cause of
!the haemorrhage,"
| Fletcher Shaw says, "The older teaching was that
|accidental haemorrhage was caused by an accident, but
| it is verylexceptional to see a case even remotely
connected with an accident, and a large proportion
!eommence to bleed during the night while in bed. We

:must look much deeper to find the cause of this

condition.,"” He goes on to state, "In my opinion it

'will be found in some general condition of the

| patient/



| consist purely of the various stages of infarction."

22.
"patient, probably a toxaemia, My chief reason
for this belief is founded on the large number of
vatients with accidental haemorrhage who have
albuminuria which entirely disappears a few days after
confinement, not persisting as it does in cases of
chronic nephritis."

Gordon Ley says, "The changes in the placenta

Essen Moller states that, "The degenerative changes
found in the placenta are not characteristic of
utero-placental apoplexy but may occur in other
conditions as well."

Young states that, "Where a retroplacental
haemorrhage is not quite recent one invariably finds
the adjoining placenta diseased, the extent of the
necrotic process depending on the length of time the
circulation has been cut off. Over old clots we find
yellow or white infarcts, 'and over recent clots,
infarction only in its early stages." Young also
says, "If part of the placenta remains attatched for
some hours or days, the circulation there will remain
undisturbed, and there will be an opvortunity for
discharging into the maternal blood stream toxic
ingredients quickly elaborated by disintegration of the
separated portion; only in such cases will

albuminuria or eclampsia develop.
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Present Survey.

Procedure.

The materials and methods employed in this study
were as follows.

One thousand placentae from consecutive deliveries
in the normel labour wards, were examined macroscopically,
and some sections microscopically.

Each placenta suitably labelled for identification,
was gently washed in cold water and after draining it
| was placed in a prepared 10% solution of Formalin and
| left there for 48 hours. After fixing in this
solution each placenta was thoroughly exemined.

The insertion of the umbilical cord was noted
(for the purpose of this study the cord insertion was
described as Velamentous, Battledore, Paremarginal
i.e, anywhere on the outer third of the placenta;
Paracentral i,e. anywhere on the middle third of the
placenta; Central i.e. anywhere on the central tQird
of the placenta, There were 32.7% Paramarginal,

44 ,0% Paracentrel, 13,0% Central, 10,6% Battledore,
1.2% Velamentous. The fifteen extra were due to twin
insertions, '

Next any abnormelity on the maternal or foetal
surface was noted, for example, Succenturiate lobes,
of which there were 1,9%; Placenta circumvallata,
of which there were 1.0%; Placenta membranacea, of
which there were 0,1%; chorionic cysts, five placentae
| in this series showed chorionic cysts, one placenta
| had three such cysts. There were 0.4% immature
placentae., Retroplacental blood clot was noted and

weighed/
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weighed.

Each placenta was then stripped of its membranes
and umbilical cord; after this the diameter was
measured and the whole placenta weighed. Next the
nlacenta was cut in slices of about 1 e.m. in

thickness.

Subchorioidal fibrin deposition was noted., Every|

infarct visible to the naked eye was carefully
dissected out and weighed and charted, From
representative placentaesections were taken, slides
made and examined microscopically, -

Placental infarcts, chorionic cysts, etc., were
photographed. Some microphotographs were made from
a few slides from representative specimeﬁs.

Every placenta was drewn on a graph showing
diagrammatically the size of the placenta and the size
end position of the infarects.

The clinical histories of these thousand cases
were then cerefully studied and relevant notes made
on a prescribed form. (See Page 26)

The clinical histories and the pathological
findings were then correlated, tables were compliled
and graphs drawn, and it is the results of these
studies which I now wish to present.

It may be of interest to tabulate the chief
clinical abnormalities found in the patients in this
survey.

Placenta/
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Placenta Previa 1,1%
Eclampsia 0,9% - 7 antepartum and
j : 2 postpartum
, Pre-eclamptic Toxaemia 1562
' Ante-partum Haemorrhage 7 4%
Hypertension 32 .80
Accidental Haemorrhage 1.5% - 1,1% Revealed,
0,4% Concesled
Nephritis (chronic) 0,2%
Pyelitis 2.1%
Diabetes Mellitus 0,47
Tuberculosis 0.6%

There were 2.2% threatened abortions and 0,3%

Analysis of the causes of the stillbirths is interesting

Asphyxia 1.3%; Macerated foetus 1.6% (Two

Erythroblastosis); Cerebral Haemorrhage 0.7%; Foetal

deformities 0,7% i.,e.e four were Anencephalic and
three had multiple foetal deformities,

| There were nineteen mothers in this series with
varying degrees of cardiac disease, Three had
Hyperemesis Gravidarum, and fifteen others had the

following incidental diseases. Thyrotoxicosis 0,5%;

Carcinoma of the Cervix 0.1%; Gonorrhoea 0,1%;
Syphilis 0,1%; Epilepsy 0.1%.

Cut of the 367 cases in which the Rh, factor was

The urine analysis for albuminuria in the thousand

cases was as follows: -

Negative 79.6%

Trace 10.5%
4 ,8%
+ .
5 3.9%

Asthma, 0,1%; Haematuria 0,2%; Renal Glycosuria 0,1%;

recorded 9.6% were Rh. negative and 27.1% Rh. positive.

jcomplete abortions in this series, and 4.3% Stillbirths

2.
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Clinical Points.

Patient's Name. Mackintosh, Mrs,., Jane.
Age, 200 Para 0, - Ward No., 53,
P.E.T. Hyvertension. Eclampsia, 1 F£i%.

Durine Pregnsncy.

Infection. P.E.T. (for two weeks (One fit just

before delivery) before overation)

Bleeding. --
Blood Pressure. 178/98 (on admission).

Rh. Factor Wife *?%
Husband ?

Albuminuria 3/52;
(Oedema - Face, hands, legsand feet)

Wassermann HAeaction %

Durine Delivery. 25.8:47, Li3.C.2,
Dl

Normality of
1) Child. Satisfactory (premature 4lbszoz.)
2) Placenta. Complete.
3) Gestation of Foetus in weeks. 36 + °?

Placenta

Weight 297.6 gms. Diameter 89.10 sq. c.m.
Area 224,096 sq. c.m,

Infarcts

Number 9. Weight 77.35 gms. Area 58,245 sq.c.

Type.

1) Fibrin Deposits: Under Chorion:
Round Circumference.

2) True Lnfarcts: Four "White Infarcts"
(1 superficial )
Five "Red Infarcts"

%) Haematoma: One .
Observations.

Naked eye examination.

lnsertion of Cord - Para Marginal,

Placenta - very small. +hole of maternal :
surface showed infarcts. About z of]
whole placenta infarcted,

Microscopic Exemination %
25.821% tissue infar

M,

cted.
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Placental Infarction.

In this study I have classified the lesions in
the placentae as:-
(1) Fibrin Deposit.

(2) True Infarcts. ) Red,

) White.

o W

(3) Haematomata.

Fibrin Deposit.

This has by others been termed:-

Sub-chorionic fibrin deposition.

Sub-chorionic infarction (although in no sense
an infarct).

Chorionic Sclerosis. ete.

1t is a deposition of fibrin beneath the chorion,
characterised by creamy white, scattered, flat
| patches, usually from about 3 m.m., to 5 or 6 m.m. in
thickness, These will interfere with the circulation
only if they become excessively large or numerous,

Fibrin deposition under the chorion, and especially
round the margin of the placenta, was found to a
greater or lesser degree in 98.8% of the placentae in
| this present series.

It was noted, but not included in the calculation
of "Infercts”,

Fibrin devnocsition.

Under the Chorion.

There was no fibrin deposit under the chorion in
14 .4% of the placentae,

There was a small amount in 75.1%, and a
considerable amount in 10.5% of the placentae - i.e.

| there/
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there was some fibrin deposition under the chorion in
85.6% of the placentae.

Round the Circumference.

There was no fibrin deposit round the circumferenes
in 1.4% of the placentae.

There was a small amount in 91.5%, and a con-
:siderable amount in 7.1% of the placentae - i.,e. there

was some fibrin deposition round the circumference in

98,6% of the placentae.

] There was thus some degree of fibrin deposition in

98.6% of all the placentae examined.

Irue Infarcts.

| Due to interference with the maternal circulation,
or to some substance circulating in the maternal blood
which causes injury to and degeneration of the syncytial |

llayer, with devosition of fibrin encasing the villi, or

devosition of fibrin in the intervillous space
écompressing the villi,

Or the sudden clotting of blood behind, or within
the placenta compressing the villi (microscopic
examination shows the close packing of the villi, also
the fibrin deposition.) The cutting off of the blood |

supply causes death of the tissue, and thus true

{infarction.
Red Infarcts.
Red infarcts are recent infarcts, and the first

thing visible to the naked eye is just a dark red,

purple or nearly black area, distinct from the healthy |

iplacental tissue,

When/
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When it is a little less recent, this area is
somewhat firmer end the outer edge of it has begun to
change colour and it sometimes appears to be almost
encapsulated. Later sfill the colour hés changed to
dark brown or brick-red, and the area is now almost

solid, Later on we get what we call white infarcts.

White Infarcts.

: The colour is anything from light brown, pink,
Iyellowish, light-grey or almost white.

| When cut the area may appear solid, laminated, or
granular, This is followed by a slow necrobiosis.

Microscopic examination proves that the change of
lcolour is due to the chemical alterations in the
haemaglobin in the blood contained within the affected
area,

i In my series of 1000 consecutive placentae, there
were 427 red infarcts and 2761 white infarcts, Nine
iof these white infarcts showed degeneration to such an
iextent that they appeared to be only cavities filled
with semifluid gelatinous material.

A typical section showed a central cavity which
contained eosinophil staining colloid material
surrounded by a wall of hyaline decidual tissue, again
surrounded by necrotic chorioniec villi,

Other areas showed thrombosis in the intervillous
spaces,
|Irue Infarcts.

There were 260 placentae in this series with no

'infarction visible to the naked eye.

There/
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There were 438 placentae each having a small
amount of infarction by weight of the infarcts. There
were 302 placentae each having a considerable amount of

infarction by weight of the infarcts.

27.6% of all the placentae had less than 0,1% of

the tissue infarcted.

placental tissue infarcted.
To summarise the true infarctions in this survey.
26.0% of the placentae - no infarction visible to

to the naked eye.

43 ,8% Each had small amount of infarction.
30,2% Each had a considerable amount of infarcti

In the 438 placentae each having a small amount
of infarction there were 1557 separate infarcts.

In the 302 placentae each having a considerable
amount of infarction there were 1631 separate infarcts.

The total numbers of infarcts can be shown thus.

3188 infarcts in 740 placentae.

No infarcts in 260 placentae,
| .. 3188 infarcts in 1000 placentae.

The colour of the infarcts in this survey.

Thite infarcts including different colour changes
to white and including nine infarcts with gelatinous
degeneration.

White infarcts 2761.
Red infarcts 427.

.

. « 3188 infarcts in 1000 placentae.

72.4% of the vplacentae had more than 0,1% of the |

pn'
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Haematomata,

A, Retroplacental blood clot.
B, Intraplacental blood clot.
A, Retroonlacental blood clot is almost always due to
accidental haemorrhage, often causing definite

denressions on the maternal surface of the placenta,

the immediately underlying villi are compressed and

lusually necrotic depending on the length of time the

'pressure has lasted.

B. Intraplacental blood clot is possibly due to
obstruction in the decidual veins, pressure of the
blood causing rupture in the thin distended vein, and

escape of blood into the soft tissue, These clots

iare also usually surrounded by a layer of necrotic
iplaoental tissue.
5 In this series there were eleven retroplacental
blood clots and two hundred and thirty nine intra-
I:placental blood clots.

Some of the haematomata were very small, others
!were larger, some guite large,
| The haematomata may be summarised thus.

In 750 of the placentae there were no haematomata,

ln 239 of the placentae there were "Intraplacental

haematomata,.

In 11 of the placentae there were "Hetroplacental !

haematomata™,

Intraplacental haematomata 23.9%
Retronlacental haematomata 1.1%

Total haematomata 250 in 1000 placentae,
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|

Pre-cclamptic Toxaemia,

Pre-eclamptic Toxaemia and Eclampsia. ‘
|

In this survey 136 of the 1000 mothers had
clinical signs of onre-eclamptic toxaemia.
Msny of these had been treated in hospital

antenatally and the condition very much improved.

It was noticed that where there was only a mild

degree of pre-eclaemptic toxaemia the placenta was

ghealthy, or only slightly "infarcted", but where there
;was a severe degree of toxaemia there was likely to
!be more infarction in the placenta,

| In the following groups of cases of mild pre-
ieclamptic toxaemia I have set out figures showing the
?percentage of infarction, the blood pressure range,
‘albuminuria, and the duration range of clinical
{symptoms.

Group 1.

' No infarction of the placenta visible to the nakedj
leye, 21 cases.

Blood pressure range. Highest 160/85, Lowest

120/80, ;'
Duration of clinical symptoms. 1-4 weeks,
Albuminuria,

In 10 cases negative; in six cases a trace;

in two cases +; 1in 1 case++; in two cases+++ albumin,

Grouy Bl

Average Infarction 1,5% by weight. 13 cases,

|
1120/80, ‘

Blood pressure range. Highest 160/75., Lowest

Duration/
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Duyration of clinical symptoms. 1-3 weeks.
Albuminuria,

In 4 cases negative; in five cases a trace;

Group 111.

Average Infarction 2.5% by weight. 15 cases.

| Blood pressure range. Highest 170/110. Lowest
125/90,
| Duration of clinical symptoms, 1-4 weeks.
Albuminuria.
In 7 cases negative; in 3 cases a trace; in

|2 cases ef 3 in 1 case< - ; 1in 1 case--+- albumin.

Group 1V,

Average Infarction 3.5% by weight. 13 cases.
Blood pressure range. Highest 175/70, Lowest
130/80.

Duration of clinical symptoms. 2-4 wéeks.
Albuminuria,
In 7 cases negative; in 3 cases a trace; 1in

5 cases 4 albumin.

brogn V.

| Average Infarction 4.5% by weight., 7 cases.
Blood pressure range. Highest 160/90, Lowest

i58/90, Duration of clinicel symptoms. 2-8 weeks.

i albuminuria.

|

In 3 cases negative; 1in 3 cases a trace; in

1 case +=+albumin.

Groun V1,

f
Average/

in two cases 4+ ; 1in one case++ ; in 1 case+++ albumin,
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Group V1.
Average Infarction 5.5% by weight. 10 cases.

| Blood pressure range. Highest 170/120. Lowest
110/80.

Duration of c¢linical symvtoms. 3-8 weeks.
Albuminuria.

In 4 cases negative; in 1 case a trace; in

1 case 4+ ; 1in 4 cases - albumin,

|Group V11,
Average Infarction 6,5% by weight. 7 cases,
Blood pressure range. Highest 156/100. Lowest
i14o/9o.
Duration of clinical symptoms. 3-4 weeks,
Albuminuria,

In 1 case negative; in 4 cases a trace; in
'2 cases - albumin.
|
iGroun yill.

Average Infarction 8,5% by weight. 6 cases.

: Blood pressure range. Highest 180/110, Lowest

Duration of clinical symptoms. 3-8 weeks,
Albuminuria.
In 1 case negative; 1in 1 case a trace; in 3

cases -+ : in 1 case -+ -+ albumin,

éGroup 1X.

Average Infarction ¢.5% by weight. 4 cases.
Blcod pressure range. Highest 140/100, Lowest
1120/75.

Duration/
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Duration of clinical symptoms. 2-6 weeks.
Albuminuria,
In 1 case negative; in 2 cases a trace; in

1 case ¥+ albumin,

In the grouns of cases of severe pnre-eclamptic

toxaemia the figures are set out in the same manner,
|

Group 1.
Average Infarction 7.5% by weight. 2 cases,
Blood pressure range., Highest 180/120. Lowest
165/100.
Duration of clinical symptoms. 1 week,

Albuminuria,

In 1 case ~4; in 1 case +- albumin,
\Group 11.

| Average Infarction 8.5% by weight. 3 cases.

\ Blood pressure range. Highest 200/138, Lowest
ilBO/llO.
! Dufation of elinical symptoms. 2-8 weeks,
' Albuminuria.

i In 3 cases -+ albumin,

jGroun alls b1
Average Infarction 10.5% by weight. 3 cases.
Blood pressure range. Highest 160/100, Lowest
1135/95.
Duration of clinical symptoms. 2-8 weeks,
Albuminuria,

In 2 cases a trace. In 1 case + albumin.

Groun 1V/




| eclamptic toxaemia. The mother was delivered of a |

Group 1V, |
Average Infarction 11,5% by weight. 1 case. |

Blood vressure 180/100,
Duration of clinical symptoms. 8 weeks.

Albuminuria, <4 - albumin,

Group V, |

Average Infarction 12.5% by weight. 3 cases.

Blood pressure range. Highest 170/100. Lowest

Duration of clinical symotoms. 3-4 weeks, J
Albuminuria,
In 1 case & trace; 1in 1 case -+ ; 1in 1 case

+4+-4- albumin. |

The following 15 cases I will report separately to

bring out some spnecial points,

1. This case had mild pre-eclamptic toxaemia from the

7th to 16th week of pregnancy treated in hospital.
She was again admitted in the 32nd and 36th weeks of |
pregnancy for & few days each time,.

The average blood pressure was 150/90,

Albuminuria, 4 albumin,

There was 10,982% of the placental tissue

infarcted. A case of long-standing very mild pre- !

stillborn macerated foetus.

|
Yl This case had mild pre-eclampntic toxaemiz through-
:out pregnancy, also pyelitis from the 4th - 17th ‘

day/ .
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day of her 8th month of vpregnancy. ;

The average blood pressure was 160/100,
4lbuminuria, + albumin,

There was 13,523% of the placental tissue infarcted.

A case of long-standing mild pre-eclamptic toxaemia,

111 This case gave a history of clinical symptoms of

'nre-eclamptic toxaemia for just one week before delivery.
Blood pressure average 160/100,
Albuminuria., + + albumin,

| There was 18,95% of the placental tissue infarcted,

The mother was delivered of a premature infant at

37th week,

|

1V, This case had symptoms of clinically mild pre-

‘eclamptic toxaemia for one month before delivery. [
|

Blood pressure average 154/100, |

Albuminuria. + + albumin. ‘

There was 19,08% of the placental tissue infarcted|

This case had clinical symptoms of severe pre-

Blood pressure average 165/100,

v

—_—

'eclamptic toxaemia for 5 weeks + before delivery.

Albuminuria. ++#+albumin.

|
|
There was 21.721% of the placental tissue infarcte@.

Severe toxaemia for over five weeks.

V1 This case showed no clinical signs of pre-

Mle

eclampsia,

| Blood pressure on admission - 160/100,
Albuminuria. Negative for albumin.

The mother had a complete placenta previa. i
There was 22.12% of the placental tissue infarcted.
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|

V1i. This case showed no clinical signs or symptoms

L]

of pre-eclamptic toxaemia,

i No history of raised blood pressure. ;
|

; Albuminuria. Negative for albumin. !
|

There was 22.,125% of the placental tissue infarcted.

|
Y111, This case showed clinical symptoms of very mil&
!ore-eclamntic toxaemie for 4 months,

The average blood bpressure was 138/85.

Albuminuria, Negative for albumin.

There was 22.35% of the placental tissue infarcted.

L case of very long, very mild toxaemia.

1X, This case showed clinical signs and symptoms of

ilore—eclamptic toxaemia for only tw6 days before
delivery,

Had a history of blood pressure 145/100 for two
iweelcs.

Albuminuria, -4 albumin for two days.

There was 23.7% of the placental tissue infarcted.

| A case of mild pre-eclamptic toxaemia of short

lclinical duration. |

P s This case showed clinical signs and symptoms of

severe pre-eclamptic toxaemia for more than a month,

The average blood pressure 200/140,

Albuminuria. + + albumin,

| The mother had profuse antepartum haemorrhage. She
l[was delivered of a stillborn macerated foetus at 32nd

week,

There was 41.2% of the placental tissue infarcted.

|
X1/



| 2111, This case had clinical symvtoms of moderately

X1
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|
|
This case had no history of any clinical signs |
i

or symptoms of toxaemia,

XlLt

eclamptic toxaemia for over four months.

severe pre-eclamptic toxaemia for six weeks bhefore

No history of raised blood pressure,
Albuminuria, Negative for albumin,
There was 51.521% of the placental tissue infarcied.

(? Subclinical toxaemia of long-standing.)

This case had clinical symptoms of mild pre-

Blood pressure on admission 170/100,
albuminuria. No history.
There was 60,925% of the placental tissue infarcted.

A case of mild toxaemis o long duration,

delivery.

infa

X1V

ecla

oreg

abor

Blood pressure average, 175/100,
Albuminuria. +#+albumin,
She had only 2.621% of the placental tissue '

reted but she had one postpartum eclamptic fit.

This case had clinical symptoms of severe pre-
motic toxaemia for one month before delivery.
Albuminuria, 4-+ albumin.

The mother was delivered &t the 29th week of
nancy of a macerated foetus. A& case of missed

tion;

There was 95% of placental tissue infarcted. Only

a few strands of placental tissue could be distinguished

' between the infarcts (see photograph and graphl.
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XV, This is a case of Chronic Nephritis, with raised
blood pressure throughout pregnancy - average 140/ 90,
‘ Albuminuria, +++ albumin,
! The mother was delivered of a stillborn macerated
foetus at the 27th week of pregnancy.
There was 48,5%5% of the plaeenta; tissue infarcted|

|
| (See photograph and gravh,)

A study of the foregoing cases seems to bring out
|the following facts.
i _ |
1. & mild toxaemia of about one month's duration

will result in very little or no infarction of the

placenta,

2, A mild toxaemia of long.duration will result in
!massive infarction of the placenta.
| 3. A severe toxaemia of about one month's duration
'will result in massive infarection of the »lacenta. |

4. Severe toxaemia does not have a long duration. |

In 21 of the 136 placentae from cases of pre-

ieclamptic toxaemia there were no infarcts visible to
ithe naked eye.

Another 7 of the 136 placentae had less than 1.0% |
ieach, by weight, of "infarcted tissue”.

Did the prompt treatment of early signs and
isymptoms of pre-eclamptic toxaemia prevent many of
|

these placentae from being severely "infarcted"? I

believe it did. |
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Eclampsia,
There were seven antepartum and three postpartum

cases of eclampsia in nine mothers of this series of a

thousand cases. Of these nine placentae two showed

no infarction visible to the naked eye.

EL. This case had a history of clinical signs and
symptoms of pre-eclamptic toxaemia for one month befor%
| delivery. |
| Blood pressure average 180/100 for three weeks.

There was no infarction of placental tissue

visible to the naked eye.

: The mother had two eclamptic fits before admission.|
|

|11. This case had no history of any signs or symptoms

| of nre-eclamptic toxaemia, She said she felt well

'until the day of her delivery.

‘ Blood pressure on admission - 170/110,

There was no infarction of placental tissue visibl#
|

to the naked eye.
The mother had three eclamptic fits on the day of !
‘delivery. She was delivered of a premature infant

at the 36th week.

/111, This case had no history of any clinical signs of
!symptoms of pre-eclamptic toxaemia, No history of
Iraised blood pressure.
There was only 1.0% of placental tissue "infarcted",
The mother had one eclamptic fit oan day of

delivery at full term,

11V, This case had a history of clinical signs and

symotoms/ !
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Isymptoms of mild pre-eclamptic toxaemia for six weeks.
Blood pressure average - 175/100,
She was delivered at full term. |

There was 2,621% of the placental tissue "infarcted!.

The mother had one eclamptic fit, postpartum.

V. This case had clinical signs and symptoms of severe
pre-eclamptic toxaemia for ten days.

Blood pressure average - 180/110,

-

| There was 4,612% of the placental tissue "infarcted|'.
The mother was delivered of a premature infant at

|37 weeks, She had one eclamptic fit antepartum and

four eclamptic fits postpartum.

|

‘EL. This case gave @ history of feeling perfectly
well all throughout her pregnancy, although her doctor

|had put her to bed for the past six weeks.

| Blood pressure average - 190/110.

|
i There was 5.9% of the placental tissue "infarcted".
| She was delivered at full term and had one

eclamptic fit during the puerperium.

IVll. This case had & history of clinical signs and

symntoms of pre-eclamptic toxaemia for three weeks

| 5
[before admiscion,.

|
‘ Blood pressure average - 120/90,
; There was 8,699% of the placental tissue "infarctedr.

The mother was delivered of a premature infant at i
| |

| 3lst week., She had four eclamptic fits antepartum, i
|

| V111, This patient had a history of clinical signs

land symptoms of pre-eclamptic toxaemia for three weeks!

before/ 3
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before admission,

Blood pressure average - 166/100,

There was 14,81% of the placental tissue "infarcte|".

The mother was delivered of a premature infant at |

the 39th week, She had one eclamptic fit antepartum.|

11X, This patient had a history of pre-eclamptic

toxaemia for two weeks before delivery. i
Blood pressure average - 178/98 for three weeks.,
There was 25.821% of the placental tissue "infarcte

The mother was delivered of a premature infant

at the 26th wesk, She had one eclamptic fit antepartuml.

A1l the patients except numbers 4 and 6 had
eclamptic fits on the day of delivery, but all made
a satisfactory recovery. A1l the babies were born
alive.

A study of the percentage weight of infarction

it

in these nine placentae reveals the fact that two of ’
them had no infarction visible to the naked eye, and
only numbers 8 and 9 had @ considerable amount of the }
tissue "infarcted". |

Nine placentae are too few to base any dogmatic !
statement on, but for this small number at least it ﬁ
shows that the eclampsia was not the result of massivei
infarction of the placentae, |

Young states that the extent of the necrotic 5
vrocess is determined by the length of time the i
circulation has be-n cut off,

It may be that in eclampsia there are infarcts too|

small to be visible to the naked eye.
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-Cut sections from case of severe Pre-eclamptic
Toxaemia,

Case X1V,

No normal placental tissue to be seen.

Infarcted tissue, in all stages, well seen.
95% of the placental tissue was infarcted.

Duration of pregnancy 29 weeks,

Foetus dead for some time - missed abortion.
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Maternal Surface. Case X1V,

Placenta from a case of severe Pre-eclamptic
Toxaemia,
Great masses of infarcted tissue seen.
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Cut sections of placenta from case of
Chronic Nephritis.
Case XV,

0

Practically no normal placental tissue seen.

Infaretion in all its stages, well seen.
48.525% of the pnlacental tissue was
infarcted.

Duration of pregnancy 27 weeks,

Foetus dead born, macerated. 1st pregnancy.
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Maternal Surface. Case XV,

A very small placenta from a case of Chronic
Nephritis,

The whole organ practically a mass of infarcted
tissue.
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Hypertension.

In this survey of one thousand cases of consecutive

[deliveries in hospital the majority had been attending

@ntenatal clinics, and the blood pressure readings were

| l

‘nbserved there, but many cases came into the hosnital |
from outside districts already in labour, and for many

of these latter no antenatal record of blood pressure

readings could be procured.

| From the data it 1s calculated that out of the
|

‘thousand cases, 328 patients had hypertension calculated

'on any one occasion during pregnancy. 136 of these

from a systolic blood pressure of ‘over 130 m.m. of Hg.

patients showed some signs of pre-eclamptic toxaemia,
'while the other 192 patients showed some degree of
hypertension only. Of these 32& cases showing

\hypertension 72 had no visible naked eye infarcts in

the placenta, A further 14 had less thaen 1,0% by

weight of "infarcted tissue" in the placenta. (For

'percentage distribution see graph H, also Table 2.) :

During this study I noticed that where hypertension:

had only lasted for a short time the placenta was likely
I

to be healthy but where the hypertension had lasted for|

|
a long time the placenta was more likely to be ’

infarcted. The length of time rather than the height

'of the mercury seemed to matter most in the production

of infarction of the placenta. The following details

Icorroborate this impression.

In this survey there were five cases of essential

hypertension,

e This patient had @ blood pressure average of

1158/100 throughout/
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throughout pregnancy with slight oedema of the hands
|and ankles. There was 9,5% of the placental tissue
"infarcted".
L13 This patient had a blood pressure average of
140/90 throuchout pregnancy; she did not have any

signs or symptoms of toxaemia. There was 5,37 of

|tissue "infarcted".

1A L1 This vpatient had a blood pressure average
of 150/110 throughout pregnancy, she had slight oedema
of the ankles; there was 4,2/ of the placental tissue
"infarcted".

1Y, This patient had a blood pressure average of
160/112 throughout pregnency. She did not have any
signs or symptoms of toxaemia, There was %.3% of the
|placental tissue "infarcted".
V. This patient had a blood pressure average of
1150/90 throushout pregnancy. She did not have any
Isigns or symptoms of toxaemia, There was no infarction

of the placenta visible to the naked eye.

In this small number there does not appear to have
been any maternal disturbance during the pregnancy nor
any great infarction of the placenta, caused by the

[essential hypertension.

Hypnertension.

72 patients in this series had varying degrees of
whypertension with no infarction of the placenta visible
to the naked eye. The majority of them had hyper-
:tension of less than one month's duration.

One patient had a blood pressure average of 160/100

for five/




five months, she did not have any signs or symptoms of
toxaemia and there was no infarction of the placenta

visible to the naked eye.

| There were 12 patients with a blood pressure
|average each of 140/90 - 150/100 on admission to
hospnital, with no previous history of hypertension,
who had from 2.0% - 16.0% of the placental tissue
"infarcted".

Whereas a case of Chronic Nephritis with a blood
pressure range of 140/90 throughout pregnancy had

48,525% of the placental tissue "infarcted”.

jon

A group of 8 patients with histories of hypertensio;

for three weeks, with blood pressure average 140/85
- 175/100 had from %3.0% - 7.0% of the placental tissue
("infarcted”.

A group of 40 patients with histories of hyper-

:tension for over one month and under two months

duration, with blood pressure average 130/85 - 190/110,
lhad from 2.5% - 22.0% of the placental tissue "infarcteé“.
' A group of 6 patients with histories of hyper-
:tension of from four months to six months duration,
(with blood pressure average 138/85 - 170/100 had from
113.5% - 60.9% of the placental tissue "infarcted”.
Although the numbers of cases in each group are

small the study shows a definite increase in the

'percentage of placental tissue "infarcted the longer

ithe duration of the hypertension.
|
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|
Accidental Haemorrhage.
In this survey, out of a thousand consecutive
|

deliveries there were 15 cases of Accidental Haemorrhage.

‘11 were cases of revealed accidental haemorrhage and
4 were cases of concealed accidental haemorrhage.

Cf the four cases of concealed accidental

haemorrhage one had neither hypertension nor albuminuria,

'Three had both hypertension and albuminuria, None of |

[the four mothers had pre-eclamptic toxaemia but all
Ifour babies were born dead. 411 the mothers made a
|satisfactory recovery.

Of the eleven cases of revealed accidental
haemorrhage, all the mothers had hypertension, three
had pre-eclamptic toxaemia with hypertension and
albuminuria, one had hypertension and albuminuria,
and seven had hypertension only. Ten of the babies
were born alive, one baby was born dead. A11 the
mothers made a satisfactory recovery.

There were two cases of accidental haemorrhage

with no placental infarction visible to the naked eye.

There were four cases with less than 2.5% of the

‘placental tissue "infarcted"”.
| There were two cases with less than 6,5% of the
!Dlﬁcental tissue "infarcted",.

There were two cases with 10.5% of the placental
tissue "infarcted".

One case had 12.175% of the placental tilssue

|“infarcted".

The above cases all had slight hypertension, but

none of them showed any other signs or symptoms of

itoxaemia/

One case had 15.35% of the placental tissue "infarct

ed"”

.
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toraemia,

There were three cases of accidental haemorrhage
who also had signs and symptoms of severe pre-eclamptic
toxaemia,

ik This case had clinical signs and symptoms of
severe pre-eclamptic toxeemia of thrse weeks duration.
Blood pressure 130/85. Albumin in urine + .

Oedema of labia 44 . Profuse haemorrhage. There
was 18,9% of the placental tissue "infarcted".

e This case had clinical signs and symptoms of
severe pre-eclamptic toxaemia for more than one month.
Blood pressure 200/140, Albumin in urine + + .
Profuse haemorrhage,

There was 41,2% of the placental tissue "infarcted!

3. This case had signs and symptoms of severe
pre-eclamptic toxaemia on admission. No history of
its duration. Blood pressure 190/100 on admission.
Small concealed haemorrhage.

There was 60,98% of the placental tissue

"infarcted",

The study of this small group of cases of
Iaccidental haemorrhage reveals the following facts.
1. Of twelve cases, uncomplicated by pre-eclamptiec
| toxaemia, only two showed any considerable ameount of
?infarotion of the placenta while two cases showed no
infarction of the placenta visible to the naked eye.

11. The three cases of accidental haemorrhage
complicated by severe pre-eclamptic toxaemia, &all had

massive infarction of the placenta.
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Summary .

In this series of placente from one thousand
consecutive deliveries:-
Fibrin deposition was found in 98,6% of all
Iplacentae;
| True Infarcts were found in 74.%% of all pl:zcentae|
There were 2761 ‘ihite Infarcts.
N ¥ 427 Red Infarcts.
.. 3188 true infarcts in 740 of the placentae.
There were 250 haematomata in 239 of the placentae
There were 136 cases of varying degrees of pre-

eclamptic toxaemia in this series., A study of which

reveals the following facts:-

1. A mild toxaemia of about one month's duration
will result in very little or no infarction of the

placenta. |

o A mild toxaemia of long duration will result

|
in massive infarction of the placenta.

|
3. A severe toxaemia of about one month's duraﬁﬁA
will result in mascsive infarction of the placenta.
4. Severe toxaemiz does not appear to have a |
long duration.

There were nine mothers in this series who had

'Eclampsia, For this small number at least, the
|

leclampsia was not the result of massive infarction of
|
[the placenta,

There were 328 cases of varying degrees of

hypvertension in this series. 72 of these cases head

no infarction of the placenta visible %0 the naked eye.

The majority of these 72 had hypertension of 1ess than

;one/
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one month's duration, The study shows a definite
increase in the percentage of placental tissue infarcted
the longer the duration of the hypertension,

There were 15 cases of accidental haemorrhage in
this series. The study of this small group reveals
the following facts:-

1. Of twelve cases of accidental haemorrhage

uncomplicated by toxaemia only two showed any consider- |

:able amount of infarction of the placenta while two
!showed no placental infarction visible to the naked
|
eye.

11. The three cases of accidental haemorrhage
which were complicated by severe pre-eclamptic

toxaemia all had massive infarction of the placenta,
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Statistical Analysis. [

Tebles and Graphs.

In tables 1 and 11 all the numerical results of
the survey.are shown. The numbers of placentae with
the same degree of infarction are shown. These groups

/are then divided into those that were normsl and those |

that were associated with a series of vpathologiceal

states.

In teble 111 the same division into groups is
Efollowed, the numbers for the whole survey and for those
without clinical abnormality being repeated. Also
the logarithm of the numbers in each group both for the

whole survey and for those without clinical abnormelity

is shown,

|

i In graph A the number in each group is plotted
|

against the degree of placental infarction,

i In gravh B the number of patients in each group
with no clinical abno:mality is similarly plotted.

In graphs C and D this is repeated using for the
number of cases a logarithmic scale,

In table 1V the numbers in each group for the total
[survey, with no c¢linical abnormality, with pre-eclamptic
toxaemia, and with hypertension are repeated, also the

percentage in each group with pre-eclamptic toxaemia,

and with hypertension are shown.

r In graph E the number of patients in each group
hith pre-eclamptic toxaemia is plotted against the

degree of placental infarction.

In graph F the percentage number of patients in

each group with pre-eclamptic toxaemia is plotted |

rgainst/ ‘




T2
against the degree of nlacental infarction.

In graph G the number of patients in each group
with hypertension is plotted against the degree of
placental infarction.

In granh H the percentage number of patients in
; each grouv with hypertension is plotted agzainst the
degree of placental infarction,

In table V the numbers in each group of a series
of pathological states is shown, These numbers are
summed for each group and the percentage of the total
for the group shown,

In graph J the percentage number of patients with
pathology other than pre-eclamptic toxaemia or
hypertension is plotted against the degree of
. placental infarction.

In graph K the distribution of a number of
conditions found in the survey, over the infarct
range, is shown, There are too few examples of these

conditions for them to be considered statistiecally.




T T
\lllln.ln.isll.,.\ll\fl\\.wnrltjil\1m.lIm_.unafauiaazﬂuu?av..ﬂo
s == S A = =z e | dle = eli=7 7 [ z| el ezl ) =8

==/ |z|7|z|7|0|% .w.ﬁ_ﬁuhn_\

— | =l=1=l=1 7=zl 7| 7|7 |T|e|=|7| €| €| 4| 2|B|or| 4 |r| || n|LT| Lr|é£| ee || 2L ﬂ.ﬂﬂdi&m;

= ol [ A ] (8 (A B s o e W N e W e P ) 7 T ST X0 I WIS
1| T B () = (| T [ = T ) S = = TWOTIADATT

4 / E|\T|or|s \sr|re || |sc|og | 67| s |L7| /8|82 - R

o [ e = B By 11 - o | [ R i .:oﬂurcmgﬂ_.oF

S| = 2 i [Pt | o RN [[] 1B x| T L os1® ‘sufis qudiidiyy oy

— === zlz|l7|\w|7|&| glo|=|S5| 7| &L | /|2 |87|Lc|ve|\rs|I5|L7|4s| 78| 84 | 64|98 e¥| 24 SO QW O

1808 |0EIP v S e9d TEEMNC gt v e e 0413/ /LT I91 | 9187 Q.%J.‘Q &V UHI\Il-0|0/-6| 53| 8¢ | L-9] 7-§|S-T| *r-¢| s-C|e-1[I-I-[1.-9 .ﬁo..u.urau_j Lo mmﬁ:uuﬁ.




74,

SURLUCLIE
S | e | o i k S ) B / ol TR .um.d.._‘t.a:rudz PP I3
A B AR B b e - ) \ ] iy Y B = = T sd=
| \ e = - = == — ] — —_ — — == *ST]) _aﬂu.“...r n
o o L 5 4B
e e e e e ol g AT o e O T TSRy
e e 1) o | o [ o L B i e e | Vg N A T s u_.uﬁ_,.ﬁa..ﬂd.ﬂﬁr_.l
== [Pl = m—. ey = — | = e _— e e, —_— e ..6d..wn.rfd.ﬂde%
=== [ = i -— — | =] p— J—= — - — — i = o ..dﬁouuuwd..wFH
e b A 7 FQ  subie e ey
—a IS e A | M el e ol i bt || e, I S (e ) [ e TEST LS HUT S |
) N i A e S swBig ediuny o
= == \ —_ — _— — —_ — \ e et . \_ = - e = B .Mﬁ‘bﬂgﬂﬁ Hclﬂmq
TP 7=%5 mﬂ@whm ...Ta...mh.mwwﬂuwnwm.nLNwwm 7EST ST ERCTET-ITr|[Fotr|07-5 | {E-BE | RELE| {£-75| 7% | FE-TE | TF-EE|SE-TF| LOlF .Fo_Pu»au“F._w r.__o mﬂdu?uypu




S,

e

W SamL
sl e L A&“nh oo Qwo.\r&.mvrﬁ 17L0) TXEY 17l (2% 6488+ .\hn.\.\ [ 2521 3&.&\ \ﬁNw.\ oL/ tetyd [vala ._q\mﬁ h:m.wn Nek:_ca.:qnm.u..ounﬂ
(e 17 o | & cr| ¢ |¢r V{~d | | s o | 6| 75| L] /s | BE| TLI .wwmﬁn:n._u earun ) s___._a\....O
=, ﬂ&xm T e O Ve e S A 2 R 2 e U e o o T 1%L S0 poy
o| s | w | LI | 27|57 | K| vE| TE| 26| Ly| 45| /8| 84| 44| 28 | 7| < IO A0L
nW\PN\A\P\\ 2r-£7 nﬁ‘W“#Mm_M\fﬂ\ Fr P V-7 - ey o -8 F -2 L= —F|e-%| T—¢2| E-clT=7 =7 ﬂ.fclﬂ.qﬁkhﬂuﬁw%ﬂdmﬂﬂg.




GRAPH. A.

100

o6, |

50

iNembey of casesti
. of Teral [Sevies i
L anleath groub.

n(.1‘:\ r lacenla ‘j'h FL\Y(! e ck ‘II

(<7 I $-9 Too oy A2 1B 13-4l pusr5

5 - 10 7




-3

GRAPH.C-

300

o5
e
g
o
n
3
&
M
b
_ 100" |

e
3

-
=~

Mumber of coses |
W Total seYies
aneach groupss |

T 27weag ’.';!‘-I.L IHIU.‘UGOT

LA

:
o/

r s

O/f P;.{c‘ct\\l’o L“t-f“r‘:l.fd. %

- i L ) ; = -4 ~fhe SIS
= o f T r- 5 -9 9-/0 Jo -l M-42 f2-13 13-4 )
£ = 3~ . / & 4 - -
3-4 LY 2 .




79,

(IR 2 i R

= r\ﬂwwﬁu\% 1 E¢ ﬁjﬁ. Y7 7 6 7 e [7/5]0 6 [ [ €€ |47 “worsuapsadhl 4o 9,
—T# €l e[ 2 2| 3|07 |8 |27[ 97| 97| 17| ZF|Lx|4e | €E| 7 | & O TSEI ISR

= VERA VAV &m\rww VRS (T A AT TG 8|7 o

_lzl= zlele|les|7|b|E| |72 ||| 8] 4

= (o7 | 5 (57 (1|77 | 77|32 0 | 67 |7 |27 |75 [RE &2 T Sehrs—oarury

= B T a7\ er | Lz ge|we| 26| Zv[ L8| 13| 84| 85| 78| €7 | 7LT] 00 oo 11
B[ 7 A |7 €7 [EFET O -TT | 707|078 | §-3| BZ| 23| - | 5= H|F=C 3-8 =77 =/ =0 .:o_uur&ﬂj




®

" "

]:n'fcs’cl‘ ecl .

o of ‘;.'_"Ln genla

5k mas &L 6-7 7=S55F /0 davyy pimR R



81




AR ..M_ 24 GL\.:.

u k.@ ONlL.

- ormsexep Madumed

- dart nowa vy AR




83,

.m ..oﬁm...m,ﬁu.rcktH;.}uow Wy i
ey Jo SELAIE




64 .

o3 W s Foy

. M.. nr.Hd%OWrJ “ JPH; aab .~ﬁ..‘- h

2

0




S T R

70 Veel7 o [VasTlasflesWes

=
i)

]
x
S
~3

7ceWeL|19\gse|lee]yes LR TR LR R

V2 2 kil S i G B v

~
N

.\vnu.—.d.u..r GQ

&
olo]| I ETSOITOTOLAY |
z
f

0|9 9|9
O N ~

(i
.d.rﬁﬂou._r.ﬂ....u .Hdc...ug

ol 0|l ol ©
olo| o[]S
ol o | ©
ol ol o X[
o| o
~

\ SISO RS

—

olo|lol| N O«
ol ~| o] s¢| QX
b 3
O| g ol @l m

SRRV

Q
Q

=}
o
o

s | ]
0 Pm.ﬂﬂ \ﬂ«. q o%

o

XAARET) ...—_o dﬂ.raﬁ..ﬂm.dl

TDI0YLAOC ﬁoO

ol o|l9|lo|o|lo|0]|0|0o| oI

(il Mo T (=) (S e Ol o
ol O| ol —| O
(0]

e
= m_... Pﬂ,r__ﬂ AS

olo|lQ[C]lo|l 0]l0]|lo]| O|lo]| ©

ol |l o|o]| 0
oc|lo|lo| ©©

SITEIOIE

o
(o]

~|Q|o|2|°|o
o]

o|lo| Q| ol —~ ©

‘)Q"*--Hooo

~|lo|lo|Oo|0o|] ©] ©
0
<I~|lolo|o|lo|ol|a]o|™ecl b

~| | ol o|o| o] | ©

qOOxOO

C
.m._b_\ﬂm_:.m\

7=Cr | o 71| F-E| -2 lferi Vicor| 07-4 | 4~

%

8L L7 7

¢| -7 7-€

™
21
Lad
1
-~
-
|
En
~
i
e

| | o
TUDTOLVIT] Jo 900 YW 3o k3]




86.







88.

Conclusions.

Either a severe toxaemia of over one month's
!duration, or a mild toxaemia of a much longer duration,
' will result in massive infarction of the placenta,

It is possible to get massive infarction of the
|placenta without clinical signs or symptoms of toxaemia
| It is possible to get "Eclamosia" without
:infarction of the plaﬁenta.

The longer the duration of the hypertension rather
than the height of the mercury determines the degree
of infarction of the placenta,

That accidental haemorrhage uncomplicated by
toxaemia does not cause massive infarction of the
placenta,

That accidental haemorrhage when complicated by

| severe pre-eclamptic toxasmia does cause massive

infarction of the placenta.

‘ In this survey there were only sufficient examples
| for placentas with less than 15.0% of their tissue
infarcted to be considered statistically.

In this series the frequency distribution of

between degree of infarction and logarithm frequency
could be represented by & straight line (see graphs

A and C.)

The same kind of relation was found in a series of

| cases with no clinical abnormality, selected from the

|main/
|

degree of infarction was regular, such that the relation

This may begin to explain the cause of infarction.:

|
J
|

|
|

Conclusions drawn from the "Statistical Analysis™. |




|

| maéin series of cases; but in this graph there was more
;scatter (see graphs B and D),

' In the whole series there were 343 placentae with

| more than 1,0% of their tissue "infarcted". While
!there were no clinical signs or symptoms of toxaemia

in the mothers, 38 of these placentae had more than

10,0 of their tissue "infarcted". It seems
| probable that these infarcts were caused by factors
independent of hypertension, or of toxaemia of

pregnancy, at least as far as this is recognised

| clinically. (See graph D)
Pre-eclamptic toxaemis was found with all degrees
| of placental infarction within the limits of this

survey, (except in 15,0% and 16,0% - this is thought

to be a sampling error).

There were 21 cases of pre-eclamptic toxaemia in
' which no placental infarction was observed.
| The vercentage of each infarct group with clinical
| signs or symptoms of pre-eclamptic toxaemia appears
' to show some correlation with the degree of placental
infarction., (See graphs E and F.)

Hypertension was associated with all degrees of
placental infarction,

i There were 72 cases with hypertension in which no

piacental infarction was observed.

| Infarction of the placenta appears to be positively

|
correlated with hypertension. (See graphs G and H.)

Thus it seems that both pre-eclamptic toxaemia
and hypertension are correlated with placental

 infarction more often than would be expected if the

association/ |
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assocliation was only due to coincidence, but the
association is not absolute,

It is possible to get eclampsia without having
infarction of the placenta. (See graph diagram of
placenta, )

It is possible to get massive infarction of the
placenta without clinical toxaemia. (See graph

diagram of placenta.)
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Foetal Surface,

A placenta showing a Chorionic Cyst.
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Microphotographs.

No. 1. Part of an old (white) infaret. Magnification

——

idegenerated and poorly staining; some normal placental
tissue is seen. This case showed no clinical '
abnormality,

No, 2, This shows large thrombosed vessel surrounded
by densely packed chorioniec villi; a little normal

placental tissue is seen, Magnification X 100, This

case showed no clinical abnormality,

\No, 3, Part of a recent (red) infarct. Magnification

[

X 100, Showing disintegration of the infarect; in the

|lower right-hand corner the chorionie villi are densely
|

B.P. 200/140, 4Alb, T,

No Part of an old (white) infaret. Magnification

. 4,
X100, Chorionic villi densely packed togeher.
Markedly engorged bloodvessels well seen, From a case
mild hypertension. B.P. 152/78. Alb. negative.

No. 5. Part of an old (white) infaret. Magnification
X 100, Showing clearly fibrin deposition.
Surrounding chorionic villi densely packed together;
clubbing of the villi. From 2 case of hypertension.
B.P. 140/80, = Alb. negative.

No. 6. Part of an old (white) infarct. Megnificaetion
X 100 Showing & leminated appearance., From a
iEQ;_ZL Part of an old (white) infarct., Magnification
X 100 Showing marked infarction. From a case of

mild hypertension. B.P, 130/85. Alb. negative.

No. 8/

X 100, Showing chorionic villi densely packed together,

|packed together. From a case of accidental haemorrhage

case of mild hypertension. B.P, 135/85, 4lb., negative,

of
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. No. 8, Part of a haematoma, Low power, Magnification
269, Showing packed chorionic villi above the
haematoma, From a case of antepartum haemorrhage.

B.P, 120/70, 4lb, negative.

No. 9, Part of an old (white) infarct. Magnificetion
X 100, Showing infarction with marked degeneration.
From a case with no signs of clinical abnormality.

No, 10, Part of an old (white) infaret. Magnificetion
X 100, Showing clearly marked infarction around
three bloodvessels. From a case with no signs of

clinical abnormality.
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Microphotographs.

(For descriptions see pages 92 and 93.)
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