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In die eerste plaas moet ons aanmerk dat die kwessie
van kunsmatige bevrugting, hetsy met die vader as skenker
of met 'n buite taande skenker, vandag geen biologiese of
tegniese probleem van geneeskundige aard is rue. Besonder
hede van die tegnjek van kunsmatige bevrugting is in detail
uitgewerk en die metode kan met gemak en sukses toegepas
word. Ook is daar geen besondere liggaamlike, genees
kundige implika ies vir die ouers of die kinders pje.

Soos ons dit sien, le die kern van die vraagstuk van kuns
matige bevrugting daarin dat dit in sy wese 'n maatskaplike,
'n etiese en 'n godsdien tige vraagstuk i. Dit gaan om
basiese waardes wat aan die grond le van die intiemste
menslike verhoudinge. Dit reik tot in die kern van die
probleem van morele verantwoordelikheid-verantwoorde
likbeid van die een mens tot die ander mens, en ook, en
veral, verantwoordelikheid van 'n mens ten opsigte van
lewe wat deur horn verwek word.

Om hierdie redes is die vraagstuk van kunsmatige bevrug
ting 'n vraagstuk wat sulke fundamentele fasette van die

ongeskrewe, universele sedewet blootle. En, om hierdie
redes maak dit ook so 'n umeke aanspraak op die oordeel
en sedelike integriteit van die betrokke geneeshere, van die
ouers en veral van die anonieme skenkers.

'n ewevraagstuk wat herhaaldelik al opgeduik het, en
steeds nog bly opduik, is die vraagstuk van moontlike wet
ge\ing om die saak van kunsmatige bevrugting te beheer.
Dit is nie 'n maklike vraagstuk om aan te durf Die en dit i
moeilik vir hierdie Tydskrif om horn sterk oor die een of
ander kam van hierdie aspek van die saak uit te spreek.
Wat ons egter tog ·...,il se, is dat dit, na ons mening, altyd
verkieslik is om enige vraagstuk van essensieel morele aard,
indien moontlik, langs wee anders as deur wetgewing te
benader. En in hierdie land beskik ons deur die Mediese
Vereruging van Suid-Afrika en die Suid-Afrikaanse
Geneesl'Undige en Tandbeelkundige Raad, oor die nodige
masjinerie om. leiding te gee in die saak. Ons wag
op daardie leiding sodat hierdie saak op die hoogste etiese
vlak benader kan word.

ARTIFICIAL INSEMINATION

The problems of artificial insemination and the birth of
test-tube babies have recently aroused widespread interest
not only among the medical profession but also among the
general public. Many important questions arise in this
connection and as yet remain unanswered. It is therefore
desirable to state briefly the essence of the problem as we
see it.

In the first place it must be observed that the process of
artificial insemination no longer presents a biological or
technical problem from the purely medical point of view,
irrespective of whether an anonymous donor is used. Details
of the technique of artificial insemination have been per
fected and the method can be successfully applied without
discomfort to the patient. Moreover, few, if any, risks
of a physical or medical nature are incurred by the parents
or children.

The problem of artificial insemination is, in our opinion,
essentially a social, an ethical and a religious problem. We
are here concerned with fundamental values affecting the

most intimate human relationship. At the core of the matter
lies the question of moral responsibility-the responsibility
of one. human being for another and especially the responsi
bility of man for life brought forth by him.

Considered from the point of view of moral responsibility
the question of artificial insemination exhibits some of the
most fundamental facets of the unwritten universal moral
law. For this reason, too, the problem makes unique de
mands on the judgment and moral integrity of the doctors,
parents and, above all, of the anonymous donors concerned.

A related problem which has arisen repeatedly and stili
remains unsolved, is the question whether artificial insemina
tion should be controlled by legal measures. This is a difficult
question to which we have no ready answer. We would,
however, like to state that it is our firm belief that legislation
is not the solution in matters of an essentially moral nature.
It is clear that a lead should be taken by the Medical Associa
tion of South Africa and the South African Medical and
Dental Council so that the problem may be solved on the
highest possible ethical level.

HYPOFIBRINOGENAEMIA IN OBSTETRICS*
E. L. TROD, M.B., B.CH. (RAND), M.R.C.O.G. DURBAN,

Late Assistant Obstetrician and Gynaecologist, Baragwanath Non-European Hospital, Johannesburg

. that there are alterations in the blood or blood vessels
of a temporary nature which prevent its clotting and this, during
labour and operations, causes death.' De Lee 1901."

Maternal deaths from uncontrollable haemorrhage due to a
clotting defect must have occurred and are still occurring
since the above words were spoken.

Animal experimentsl • 5, 20 had shown that by the intra
venous injection of placental extracts the animals could be
defibrinated sufficiently to cause a 'haemorrhagic diathesis',
but only in 1936 did Dieckrnann4 attribute the bleeding

* Based on a paper presented at the South African Medical
Congress, Durban, September 1957.

tendency in the obstetric patient to a depletion of plasma
fibrinogen. Tills depletion, he thought, was due to a large
haemorrhage and the mobilization of fibrinogen at the site
of the haemorrhage. In 1947 Schneiderl propouuded a
theory, the most widely accepted today, that the fibrinogen
was mobilized in the circulation by absorption of thrombo
plastin from the uterus and its contents, which caused intra
vascular thrombosis. The fibrinogen could be lowered
sufficiently to cause a bleeding state. 2 years later Maloney20

first.treated patients suffering from depleted plasma fibrinogen
with blood and human fibrinogen infusion. Since the
beginning of this decade, many cases have been reported,
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p;lnicularly in the American literature, of hypofibrino
genaemia and its associated obstetric conditions.

THE CLOTTING MECHAl'o'ISM OF BLOOD

Prothrombin (globulin) + calcium + thromboplastins (from
dilmaged tissue, blood platelets and plasma) = thrombin (albumin).

Thrombin + fibrinogen = fibrin.

The foregoing schema (after Samson Wright) how the
three basic reactions, which are a follows:

(a) Thromboplastin is formed from precursors in the
platelets, plasma and damaged tissue; this takes place only
when blood is shed or tissue damaged.

(b) The enzyme thrombin is formed from its precursor
prothrombin, which itself is formed in the liver.

(c) The soluble substance fibrinogen, also formed in the
liver is converted to insoluble fibrin by the enzyme thrombin.

Certain factors in the liver may prevent the formation of
both prothrombin and fibrinogen, e.g. necrosis or anoxia.

The normal plasma-fibrinogen level is 250 mg. per 100
c.c. (range 190-330)24 but from the 3rd month of pregnancy
this rises to 325 mg. per 100 c.c. (range 220-450)12,8,21 at
term. The total fibrinogen content of the average individual
is about 18 g.

Normally all clotting factors are available in excess; they
must be reduced by about 25-50% before the mechanism
fails 7()-in the case of fibrinogen to below 100 mg. per
100 C.c., though a value between 10013 and 150 mg. per 100
C.c. is thought to be dangerous.

AETIOLOGY

.The following are obstetrical conditions known to be
associated with hypofibrinogenaemia:

Accidental Haemorrhage. The majority of cases of the
condition occur with the concealed type of accidental
haemorrhage, when marked shock, severe extravasation of
blood and tissue damage are present. In 94 cases of all types
of accidental haemorrhage at Baragwanath Hospital, 60
were the less severe forms and of these none showed a bleeding
tendency, whereas in the 34 cases of the concealed type
there were 14 cases of hypofibrinogenaemia. The one
exception was a case of accidental haemorrhage due to a
circumvallate placenta (the only case from this cause reported)
in which the serum fibrinogen was 96 mg. per 100 c.c. (case 2).
Whether the accidental haemorrhage was toxic (6 cases) or
non-toxic (8 cases) did not appear to be of significance except
in one case (case 8), in which the lowered fibrinogen appeared
28 hours post partum. In this case liver damage can only be
presu.ID.ed, for liver function tests were not carried out.

Amniotic Fluid Embolism. This frequently causes death
from cardio-pulmonary failure, but should the patient survive,
she will almost certainly develop a bleeding tendency from
defibrination. Even the cases that die from cardio-pulmonary
failure bleed abnormally before death or fluid blood is found
at necropsy.

Missed Abortion and Retained Dead Foetus. As the method
of production of hypofibrinogenaemia is the same, these can
be grouped together. Thromboplastins absorbed from the
dead conceptus over a period of at least 4 weeks16 lower the
plasma fibrinogen sufficiently to cause a bleeding diathesis
(c:ase 6).

The Rhesus factor was at one stage thought to be a direct
cause of hypofibrogenaemia, but it is now realized that it is

a common cause of intra-uterine death \ iih frequently a
fairly long period of retention of the ma erated foetu , and
is only an indirect cau e of the haemorrhagic condition.

Dextran and other similar ub tance are associated
contributory cau in 10\ ering an already low pIa ma
fibrinogen, pos ibly below the critical level and cau ing
uncontrollable haemorrhage.21

PiTocin. Tumultuou contractions, in many instance
caused by the injudiciou u e of Pitocin, may force thrombo
plastins into the circulation, and if in ufficient quantity,
cause an amniotic-fluid emboli m. Becau e of this as ociation
in those case where fibrinogen i reduced caution should be
exercised in the use of Pitocin.

CloTTing Factors
Though all clotting factors fall secondarily to a greater or

lesser degree 7 the fall in the level of plasma fibrinogen seem
to be th~ rr:ost important.2'4. I ,23 MacKay eT al.15 think
that a drop in all factors is important, especially a thrombo
cytopaenia.3 They hold that if thrombocytopenia is not
present abnormal bleeding will not occur,12 but that if it i
present it is of grave significance.a This was not confirmed
in our series.

The aetiology is sWl unsettled and much of it i based on
theory. Phillip and Larkin18 have classified it into 4 main
theories:

Group A. Theories of plasma-fibrinogen depletion: (I) actual
loss of fibrinogen, (2) Increased UtilizaTion and (3) Failure of
Production.

A sudden large haemorrhage may seriously deplete the
fibrinogen content of the plasma-a 6-pint blood loss may
completely defibrinate the body.20

Fibrinogen might be mobilized at the site of tissue damage,
such as the uterus in an accidental haemorrhage or the lungs
in the inhalation of vomitus or pneumonia.

Failure of production of fibrinogen as the result of liver
damage has not been proved except in extirpation of a liver,
in carcinoma of the liver and in chloroform necrosis, and in
these conditions the prothrombin level usually falls first.
In pre-eclampsia liver function tests are usually normal and
hypofibrinogenaemia is not seen unless there is an associated
accidental haemorrhage.13 Prolonged hypotension in severe
shock may cause liver anoxia and a failure to produce
fibrinogen,20 or the liver may not synthesize fibrinogen
sufficiently rapidly to replace a rapid loss.

Group B. Thromboplastin Theory
This is most widely accepted today.I, 3, 6, 73, ,10, 12, 2J, 23

The protein thromboplastins23 from the uterus and its contents
(confirmed by animal experiment) gain access to the maternal
circulation via the sinusoids20. 12, 19 and cervical veins,u
where they cause intravascular thrombosi and embolism,
chiefly in the lungs, liver and kidneys.12 They may be forced
into the circulation by increased intra-uterine pre ure, as in
concealed accidental haemorrhage or tumultuous labour,
and the rate of fibrinogen utilization depends on the amount
pres'.lntU and on its rate of ab orption.

Group C. AnaphylacToid Theory

That 'fibrin thrombosis' is the common factor in such
conditions as eclampsia, premature eparation of the placenta,
bilateral renal cortical necro is, and pituitary necro is, seem
to be evident from work done by MacKay et al.,a and also
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that these conditions and a general Shwartzman reaction
seem to be related; but, as fibrinogen estimations were not
done, it may well be that other factors come into play.

Group D. Fibrinolysin Theory

Fibrinolysins are enzymes present in minute quantIties,
which are normally protective and are formed from precursors
in the endothelium. They are only relea ed in very shocked
patients.", 7, 10, IS, 23 Some",9 think they do not play any
part, becau e they are not found when specifically sought
after and also do not account for the drop in all elements
of coagulation. The disintegration of the clot in vitro may
be due to a fibrinogen level too low to form a strong clot
and not to fibrinolysis. 22 , 23

INCIDE 'CE AND CLINlCAL MA IFESTATIONS

In 90% of cases of accidental haemorrhage, hypofibrino
genaemia most probably exists in a sub-clinical form. In the
other lO% of cases, e.g. severe forms (50-100% placental
separation), it may be present in a definite clinical form. 7a , 23

In 85,000 deliveries in 3 large centres in Britain, 8 cases of
hypofibrinogenaernia were proved.21

In 94 Bantu cases of accidental haemorrhage at
. Baragwanath Hospital, 34 being severe, 14 cases of hypo

fibrinogenaemia were found, an incidence of 14·9% and
41'2% respectively. It was only looked for in 60% of the
94 cases by one or more diagnostic tests. It was not sought
in any other condition. These 14 cases are included in the
series of 15 which are recorded in this article. Clinical
summaries of the series are set out at the end of the article.

Clinical Manifestations

ot all patients who bleed severely develop a coagulation
defect and not all with a coagulation defect such as hypo
fibrinogenaemia bleed severely9 (cases 2 and 14). In general,
it is only found when specifically sought after, as it was in
14 of the cases in this series.

Prolonged or uncontrollable vaginal bleeding, with no
apparent reason, particularly if the blood does not clot and
is associated with one of the conditions enumerated above,
should make the diagnosis suspect at once. It must be
remembered that uncontrollable haemorrhage can be caused
by severe birth trauma which can exsanguinate a patient
sufficiently to cause hypofibrinogenaemia, and trauma must
be excluded.

There are 3 main clinical types, depending on the amount
of thromboplastin present and its rate of absorption viz.
hyper-acute, acute and chronic:

Hyper-acute. This is seen in amniotic-fluid embolism and
the signs of defibrination are usually overshadowed by the
signs of cardio-pulmonary failure. Shock is out of proportion
to the blood loss until the latter becomes prominent after
the clotting mechanism has failed. Death in these patients,
unless caused by cardio-respiratory failure, is not inevitable
if prompt treatment is instituted.

Acute. The signs and symptoms of the associated obstetric
emergency are present as well as severe haemorrhage and
shock. Hypofibrinogenaemia may be forgotten if not specific
ally looked for, because its signs may be overshadowed by
those of the primary obstetric condition.

Chronic. The onset of defibrination is insidious, and is
manifested by purpuric phenomena such as ecchymoses,
bleeding gums, etc. The history of a missed abortion or

retained dead foetus is usually obtained. Shock is not seen
unless associated with a large secondary haemorrhage. The
massive bleeding associated frequently with evacuation of a
missed abortion may be due to hypofibrinogenaemia and the
plasma fibrinogen level should be estimated before operation
and corrected if it is low.

Jt should be remember that there may be no signs present,
but as long as the clotting defect is there the patient is in
potential danger.

DIAG OSIS

The diagnosis depends on a full understanding of the
pathological situation. Apart from the gravity of the condition
accurate diagnosis is called for by the expensiveness of the
methods of treatment (human fibrinogen at £9 a gram,
plasma at £4 a pint and blood at £2 10s. a pint). The follow
ing tests are useful aids:

(a) A blood count, including platelet count. The presence
of thrombocytopenia is regarded as of grave import. l

"

(b) The Lee-White test for coagulation time (normal 4-10
minutes). If no clot forms the plasma fibrinogen is definitely
below the critical level.

(c) Weiner's clot-observation testl9 , 23 is usually carried
out in conjunction with the coagulation-time test, and for
gauging purposes is repeated at frequent intervals. Of the
cases here recorded, all those showing abnormal clotting time
or clot formation, or clot dissolution, were found to have
plasma-fibrinogen levels below 100 mg. per 100 c.c. except
2 cases, one just above 140 mg. and one of 140 mg. which
later went well below the critical level. Confirmatory
fibrinogen tests showed one case with a clotting time of
2t minutes in which the plasma fibrinogen was lOO mg. per
lOO C.c.; 2 cases with plasma fibrinogen below 150 mg.,
and the remainder well above 200 mg. In' 4 cases no further
investigation was made because bleeding ceased; and one
patient died. In one case a normal clotting time changed to
abnormal, but bleeding ceased after treatment.

(d) In the topical thrombin test, Topical Thrombin (Parke
Davis) is diluted in 20 C.c. of normal saline to make a solution
of 50 mg. per c.c. Of this solution O· 5 c.C. is further diluted
in 10 C.c. of normal saline, and 0·1 C.c. of this final dilution
is added to I C.c. of the patient's serum. This is incubated
at 37°C for 15 minutes and examined for clotting, and then
observed for I hour more for dissolution of the clot, as in
the clot-observation test. Normally all factors are present
on addition of the thrombin, and if no clot forms, or an
unstable clot, this is an indication of a deficiency in serum
fibrinogen.

(e) Prothrombin time and prothrombin index. This test was
performed in 12 of the 15 cases. Of the patients with serum
fibrinogen below the critical level, 8 showed a prothrombin
time greater than 2 minutes. In 4 patients in whom the
prothrombin time, though increased, was below 2 minutes,
the fibrinogen level was below 150 mg. per lOO c.c., and in
one of them it was below the critical level. It appears, then,
that a greatly increased prothrombin time may indicate
plasma-fibrinogen levels below the critical level.

(f) Plasma fibrinogen. There are two main methods of
estimating fibrinogen, viz. (1) the turbidimetric method, which
gives an approximate reading, and (2) the Kjeldahl method,
which though accurate takes a longer time. Both methods
were used in this series. The critical plasma-fibrinogen level
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is 100 mg. per 100 C.c.; below this the clotting mechanism
fails.

In the present series 4 main tests were used in the diagnosis,
viz. the clotting time, the clot-observation test, the topical
tltrombin test and the prothrombin time, confirmed by the
plasma-fibrinogen level. The results usually arrived 24 hours
after the blood had been taken. The first three of these
tests are valuable ward procedures and, as regards the
fourth, most laboratories can estimate the prothrombin
time rapidly. If it is greater than 2 minutes it is diagnostic
of a serious clotting defect.

Retained cotyledons, obstetric trauma etc. must be borne
in mind and excluded.

Thrombocytopenic purpura. Thrombocytopenia accompany
ing hypofibrinogenaemia may confuse the diagnosis (case 15).
Thrombocytopenic purpura is rare in pregnancy.'· The
history of previous purpuric attacks, or retention of a dead
foetus, may suggest either thrombocytopenia or hypo
fibrinogenaemia. The Lee-White coagulation-time test will
differentiate the two"·

TREATMENT

Early detection and prompt correction of a low plasma
fibrinogen is the aim in treatment, for the untreated case,
whether delivered by the abdominal or vaginal route, may
end in disaster23• The treatment of shock, restoring of blood
volume, and raising of plasma-fibrinogen level are all im
portant.· .

The policy of ultra-conservatism in the treatment of missed
abortion and a retained dead foetus might have to be
reviewed'" I. particularly if the retention is longer than 4
weeks; and if a waiting policy is practised, plasma-fibrinogen
levels must be estimated twice a week.1 ' If the level is found
to be falling, evacuation of the uterus becomes necessary.

Pitocin must be used with care, so as not to cause
tumultuous contractions, and should not be used to hasten
normal labour.7a

Blood Transfusion
The blood loss in accidental haemorrhage is frequently

under-estimated. A liberal amount of blood-2-4 pints in the
first hour,s-should be used to combat shock and restore
blood volume. Fresh blood,I', .0 as it restores all clotting
factors is better than bank blood, but even multiple trans
fusion; will not raise the fibrinogen to effective levels in the
severely defibrinated patient"s It might, however, be all
that is necessary in the less severe types. Sibthorpe" states
that 1 pint of fresh blood raises the plasma fibrinogen by
5-10 mg. per 100 c.c. One must remember to give 10 c.c.
of 10% calcium lactate for every 2,000 c.c. of bl?od
administered, to counter the anti-coagulant effect of sodium
citrate.

In 7 of our cases, although blood transfusion alone stopped
bleeding in 4, the results as shown by the known fibrinogen
values were not .entirely satisfactory because they could
have been raised to higher levels. In the other 3, blood trans
fusions alone were inadequate and fibrinogen had to be given.

The whole series of cases were under-transfused, the
average transfusion being 1,600 c.c. per patient, as compared
with Reid Weiner and Roby's series with 2,600 c.c. per
patient, J~ckson's series with 2,000 c.c. and Barry's with
2,500 C.c. In the above 7, only 3 patients received 2,000 c.c.
or more.

Plasma InfllSioll

Thi i beneficial for two rea ons-firstly because by
restoring the blood volume it combats shock and econdly
becau e it has a high fibrinogeOl content (0' 29 mg. per 100
c.c. or I .45 g. per pint). When blood is available it may be
given in double or quadruple strengths and in the one patient
of the series who received 750 c.c. of quadruple-strength
plasma (8 g. of fibrinogen) and 1,000 c.c. of blood, the
fibrinogen was rai ed from 75 mg. per 100 c.C. to 316 mg.
If fibrinogen is not available, plasma is the finest sub titute,
and it has the advantage of costing less.

Human Fibrinogen
Blood transfusion and fibrinogen are es ential in the

severely affected patient,I,', 6, 7a, ,9, I', IS, '1," especially
if fibrinolysins are present.

Theoretically, as all factors are lowered, fibrin?gen alone
should not be sufficient to correct the coagulatton defect,
but in practice this does not appear to be the case. As soon
as the clotting defect has been discovered, give fibrinogen
and do not await the laboratory findings.

In the cases treated with fibrinogen in the present series,
the fibrinogen levels were raised adequately in 4 cases (to
324,175,298 and 201 mg. per 100 c.c.), satisfactorily but not
adequately in 2 (134 and 140), satisfactorily but not measured
in 2, unsatisfactory in 1 (100), and inadequately in 1 (88).
Sufficient fibrinogen to restore the clotting mechanism'·
appears to be adequate in most cases, as fibrinogen seems
to stimulate the body to produce more,18 but massive doses
are occasionally necessary"s The amount to be given varies
with the severity of the case and amounts of 4-6 g. have been
given as empirical doses1 , 2, I', 13, 19 and some cases require
as much as 10 g. or more. All institutions practi ing obstetrics
should have fibrinogen readily available for emergency u e.

Induction ofLabour
Once the uterus is evacuated, spontaneous fibrinogen

recovery is rapid, so that early artificial rupture of the
membranes to induce labour may be advisable. Rupture
of the membrane also prevents a fall in serum fibrinogen,
by reducing the intra-uterine pressure.s The clotting
mechanism if defective should be corrected first. This was
practised in 9 of the present series and after rupture, though
no serial fibrinogen estimations were made, failure of
coagulation did no recur.

A recent idea that the patient must be delivered by
Caesarean section immediately, failing which clotting will
be defective, is wrong.23 Artificial rupture of the membranes,
as well as improving many, will bring the majority into
labour and prevent an unnecessary Caesarean section being
performed upon a shocked patient. Seven out of th~ 9
patients whose labours were induced were delivered spon
taneously within 9 hours of induction, and the other 2 (who
might have had Caesarean sections) in 31t and 57 hours
respectively. In 2, induction was unnecessary as delivery
was imminent. In the 3 not induced, the labours were 10,
12 and 15t hours respectively. One Caesarean section was
performed for placenta praevia.

Caesarean Section and Hysterectomy
The indications for Caesarean section in this type of

patient remain controversial. It would appear, from the
cases presented, that Caesarean section should only be done
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after a preliminary trial by rupturing the membranes. It is,
however, unjustifiable' and dangerous l ! to rupture the mem
branes if the coagulation defect is not corrected first. As
the operation of Caesarean section is only done in the interests
of the mother, 6-12 hours l !, !3 should elapse after rupturing
of the membranes, before surgery is undertaken, provided
the maternal condition remains satisfactory and labour has
not started.

In this series only one case was treated by Caesarean
section (6·6%). It was done for type-ill placenta praevia.
If a prolonged induction delivery interval is accepted as an
indication, 2 more could have been done and one for prolapse
of the cord, had it been discovered earlier.

Indications for a hysterectomy seldom occur, and this
procedure should be reserved for cases in which the uterus
fails to contract and continues to bleed actively, despite more
conservative haemostatic measures. The more extensive
operation may have been lethal in Case 15. If the coagulation
defect is corrected before surgery, hysterectomy should be a
very rare necessity.

CASE REPORTS
Case I

A 36-ye.ar-old unbooked Para 8 was admitted af 36-weeks
gestation. She had had severe abdominal pain and profuse vaginal
haemorrhage of 5 hours' duration. She was pale and shocked.
BP 130/90 mm. Hg. The uterus was that of a patient with con
cealed accidental haemorrhage and she was passing fluid blood
per vaginam.

Blood Examination. Hb. 11·4 g. %. PT: failed to clot 2 mins.
PI scanty. Cf: 10 min., clot dissolved. TT: 15 minutes
dissolved. F: 75 mg. 100 c.c.

Patient received 1,000 c.C. of bank blood and 750 c.c. of quad
ruple-strength plasma.

Repeat Blood Examination. Cf: 5 min., stable. PI: 76%. TT:
clot formed, stable. PI 175,000/c.rnm. F: 316 mg./lOO c.c.

3 hours 25 minutes after surgical induction delivered of a
7 lb. 13 oz. stillborn infant. There was a 32 oz. retroplacental
clot and no fresh bleeding. Recovery uneventful.

Case 2
A 41-year-old Para 7 was admitted in labour from District

in her 34th week of gestation. She had experienced abdominal
pain and moderate vaginal bleeding for 4t hours. She was pale
and slightly shocked. BP 112/64 mm. Hg. The foetus was vertex
LOL: foetal heart rate 132/min. Blood transfusion was started.

Blood Examination. Cf: 7 min., clot friable and retraction
poor. PI: 58%. F: 96 mg./lOO c.c.

12 hours after admission· she was delivered of a live 5 lb. 5 oz.
child. There was a large retropJacental haematoma and 15 oz.
of fresh blood. The placenta was circumvallate. Only 500 C.c.
of blood had been given.

Repeat Blood Examination at Delivery. Hb. 9· 5 g. %. PI:
62 %. PI: normal. Repeated after 12 hours: Hb. 7· 4 g. %. PI:
83%. F: 118 mg./lOO c.c.

Recovery uneventful.

Case 3
A 26-year-old unbooked Para 3 was admitted 3t hours after

having bled painlessly, fairly severely per vaginam. Her period
of amenorrhoea was unknown. She was pale. BP 150/110 mm.
Hg. The uterus showed all the signs of a concealed accidental
haemorrhage. She was bleeding per vaginam.

Blood Examination. Cf: no clot after 1 hour. PT: failed to
clot in 2 mins. F: 96 mg./lOO c.c.

She received 1,750 C.c. of bank blood and 2 g. of fibrinogen.
Repeat Blood Examination. er: 4t min., stable. TT: clot

formed, stable. F: 324 mg./lOO c.c.
She was delivered 57 hours after surgical rupture of the mem

branes of a macerated 4 lb. infant. The clotting time repeated
during this period never exceeded 7 min., the clots formed being
stable. There was a 10 oz. retroplacental clot and no fresh blood.

Tests Repeated at Delivery. Cf: 2 min., stable. F: 282 mg./
100 c.c.

The puerperium was complicated by a uterine infection treated
with penicillin. She was discharged on the 6th day after delivery.
Case 4

This 32-year-old Para 3 was admitted from the District. The
expected date of delivery was unknown. She had had backache
and vaginal bleeding for 3 hours before admission. She was
pale. BP 140/70 mm. Hg. The uterus showed all the signs of a
concealed accidental haemorrhage.

Blood Tests. Hb. 5·9 g. %. Cf: 2t min., stable clot. PI: 64 %.
F: 132 mg./lOO c.c. .

After 5 hours in hospital patient was more shocked, BP 104/70.
800 c.c. of normal saline and 1,000 c.c. of bank bloOd were in
fused. After a further 5 hours macerated twins weighing 2 lb.
12 oz. and 3Jb. were delivered. The second of the two placentae
was covered over half its surface by blood clot, and 10 oz. of
fresh blood accompanied delivery. Despite the uterus being
well contracted the patient lost a further 25 oz. of blood as an
ooze.

Repeat Tests. er: 5 min., retraction poor. TT: very poor
clot formed. .

1,000 c.c. of blood and 2 g. of fibrinogen were infused and
abnormal bleeding ceased. F: 175 mg./lOO c.c. at this time.
Recovery was uneventful.

Case 5
An unbooked 27-year-old Para 4, whose expected delivery

date was unknown, was admitted 2 hours after vaginal bleeding
caused by coitus had started. She was very shocked and pale.
BP 90/60 mm./Hg. All the signs of concealed accidental hae
morrhage were present.

Blood Tesls. Cf: 7-8 min., clot dissolved t hour. PI: failed
clot 2 min. F: less than '100 mg./l00 c.c.

Haematoma and bleeding were noticed at the site of previous
venipuncture when transfusion was started. She received 1,000 c.C.
of blood and 2 g. of fibrinogen.

Repeat Tests. Cf: 2t min., stable. F: 100 mg./lOO c.c.
An early macerated infant weiging 6 lb. 6 oz. was delivered,

followed by 8 oz. blood loss, and placenta completely covere-d
by clot.

There was no further bleeding and recovery was uneventful.

Case 6
An unbooked 36-year-old Para 8 at 36-weeks gestation was

admitted after 3 hours of vaginal bleeding and pain. 3-4 weeks
before admission the patient had fallen on her abdomen and
since that time had not felt foetal movements. She was pale,
moderately shocked. BP 110/60 mm. Hg. The foetus could be
felt presenting vertex L.O.L. but no foetal heart could be heard.
Vaginal bleeding was slight.

Blood Tests. Hb. 4·1 g. %. Cf: Small clot 6 min., dissolved.
PI: Failed clot 2 min. F: less than 50 mg./lOO c.c.

1,000 c.c. of blood and I g. of fibrinogen were given.
Repeat Tests. Cf: 3 min., unstable clot. TT: No clot in 1 hour.

F: 80 mg.jlOO c.c.
A further 500 C.c. of blood and 2 g. of fibrinogen were given.
Tests Repeated. Cf: It min., stable clot. Hb. 9·2 g.%. PI:

75%. F: 298 mg.jlOO c.c.
Three hours after surgical induction she was delivered of

markedly maceratea infant, and 20 oz. of retroplacental clot
with placenta. Progress was uneventful.

Case 7
A 38-year-old Para 8 was admitted from District having been

bleeding per vaginam for 3t hours. She was 34 weeks pregnant.
She was very pale, extremely shocked. BP 50/30 mm. Hg and
the uterus was that of a patient with a concealed accidental hae
morrhage. Fluid blood was seen at the vulva.

Blood Tests. Cf: 20 min., dissolved in t hour. PI: Failed to
clot in 2 mins. F :·less than 50 mg./lOO c.c.

600 c.c. of normal saline and 500 C.c. of bank blood were in
fused rapidly and 'then a further 500 c.C. of blood and 2 g. of
fibrinogen. BP 140/60 mm. Hg. During next 2 hours a further
1,500 c.c. of blood and 2 g. of fibrinogen were given. Abnormal
bleeding ceased.

·Repeat Tests. Cf: 3! min., stable. PI: 70 %. F: 135 mg./l00 c.c.
Two hours after surgical induction a macerated 4 lb. foetus

was delivered. The placenta and 28 oz. of clot followed with no
fresh bleeding. Progress thereafter was uneventful.
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Case 8
An unbooked 20-year-old Para 2 was admitted in her 'seventh

month' of pregnancy. She had had earache 3 days before de
livery, followed by right-sided facial paralysis. 0 foetal move
ments had been felt for 24 hours and vaginal bleeding had been
pre:;ent for ~ hours before admission. She had a right-sided
faCial paralYS1S and herpes of the lip. BP 228/130 mm. Hg and
the urine 'boiled solid' on examination. Fundi showed all the
signs of Grade-IV retinitis.

Blood Tests. CT: 20 min., unstable clot. F: 140/mg.jlOO c.c.
One hOUT after admission delivered of a 3 lb. 5 oz. stillborn

infant. Fresh bleeding and retroplacental clot amounted to
20 .oz. and t~en bleeding ceased. 28 hours after delivery the
patient felt dizzy and started to ooze per vaginam. She was
shocked. BP 130/70 mm. Hg and further examination including
lumbar puncture, was negative. '

Repf!at Tests. Hb. 7·4 g.%. F: less than 50 mg.jlOO c.c. 2 g.
of fibnnogen and 1,000 c.c. of bank blood were given and vaginal
bleeding ceased.

Tests. 8 days after admission: Hb. 12·5 g.%. Blood urea:
49 mg.jIOO c.c. Uric acid: 5· 5 mg.jIOO c.c. F: 455 mg.jIOO c.c.

Patient was transferred to a medical ward.
Case 9
~ unboo!,ed 28-year-old Para 3, 28 weeks pregnant, was

admitted havmg suffered from abdominal pain and vaginal bleed
ing for 5 hours. She was very pale and shocked. BP 90/60 mm. Hg.
All the signs of concealed accidental haemorrhage were present
and she was bleeding profusely per vaginam.

Blood Tests. Hb. 11· 2 g. %. CT: 8 min., completely dissolved.
PI: failed to clot in 2 mins. F: test done-result mislaid. After
1,000 c.c. of blood had been given after a further 41 hours the
CT was 4t min., stable clot. '

Repeat Tests. Hb. 11·2 g.%. CT: 7 min., stable. PI: 74%. F:
180 mg./IOO c.c.

The forewaters were ruptured under anaesthetic and 31f hours
later a I lb. I I oz. macerated foetus was delivered. The placenta
was accompanied by 30 oz. of clot and 6 oz. of fresh blood. Dur
ing the induction delivery interval repeated clot observation
tests were done and at no time were they abnormal.

Repeat Tests at Delivery. Hb. 9· 9 g. %. CT: 4 min., stable.
PI: 100%. F: 227 mg./IOO c.c. Progress was uneventful.
Case 10

A 25-year-old unbooked Para I in her 34th week of pregnancy
was admitted to hospital complaining of abdominal pain follow
ing a fall on the abdomen. For 3 hours she had been bleeding
profusely per vaginam. She was pale and shocked. BP 104/40
mm. Hg and showed all the signs of a severe concealed accidental
haemorrhage. Vaginal bleeding was brisk, fluid blood being
seen.

Blood Tests. Hb. 6·7 g.%. CT: 11 min., unstable clot formed.
PI: 70%. F: 115 mg.jlOO c.c.

Patient received 2,000 c.c. of bank blood and then CT 4t min.,
stable clot. The membranes were only ruptured 26 hours after
admission and she was delivered of a 5 lb. 14 oz. infant 3 hours
later. There was a 34 oz. retroplacental clot and no fresh bleeding
with the birth of the placenta. Urinary output, which had been
8 oz. from admission to time of induction, was now increased
and 16 oz. were obtained at delivery.

Tests at Delivery. Bb. 14· 6 g. %. CT: 3t min., stable clot.
PI: 91 %. F: 139 mg.jIOO c.c.

The blood electrolyte levels were normal and urinary output
increased after delivery and she made an uneventful recovery.
Case 11

An unbooked 28-year-old Para 5 was admitted in her 38th
week of pregnancy. She was extremely collapsed, cold, clammy
and pulseless. BP 40/0. Saline and 1,000 c.c. of blood were
infused rapidly and this improved her condition sufficiently to
allow blood to be taken for investigation.

Blood Tests. CT: 15 min., clot dissolved almost immediately.
PI: 58%. F: 106 mg.jlOO c.c.

A further 500 c.c. of blood and 2 g. of fibrinogen were infused
and then the forewaters ruptured.

Tests. CT: 4t min., stable. PI: 67%. F: 140 mg.jlOO c.c.
Five hours later a 6 lb. 4 oz. stillborn infant was delivered.

The placenta and a 34 oz. retroplacental clot followed and no
fresh bleeding.

Tests Repeated at Delivery. Hb. 10·4 g.%. CT: 3! min., stable
clot. PI: 60%. F: 166 mg.jlOO c.c.

Tests repeated after 24 hours. Hb. 8· 7 g. %. CT: 2! min., stable.
F: 297 mg.jIOO c.c.

Recovery was uneventful.

Case 12
This unbooked 38-year-old Para 9 was admitted in her 34th

week of pregnancy. She stated labour had started with more
bleeding than usual. She was not distressed and BP was 100/60
mm. Hg. The foetus could be felt, L.O.A. position, and the
foetal heart was 138 per min. Vaginal bleeding was excessive.

Blood Tests. Hb. 7· 2 g. %. CT: failed to clot. F: less than
50 mg.jlOO c.c.

She received 1,500 c.c. of blood and 2 g. of fibrinogen. During
tbe resuscitation period tbe uterus became woody and the foetal
heart was no longer heard.

Tests Repeated. CT: 4 min.. stable. PI: 100%. F: 201 mg./
100 c.c.

Vaginal examination done now showed (hat tbe membranes
were intact, and a non-pulsating cord was found in the sac. The
membranes were ruptured; 3 hours later patient was delivered
of a 5 lb. 10 oz. stillborn infant and a 30 oz. retroplacental clot
and 10 oz. of fresh blood accompanied the placenta. There was
no further bleeding and so tests were not repeated. Recovery
was uneventful.

Case 13
A 38-year-old unbooked Para I was admitted in her 28th

week of pregnancy. She bad had severe abdominal pain and
bled profusely per vaginam since tbe previous day. She was pale
and oedematous. BP 100/70 mm. Hg, and tbe uterus showed all
the signs of a concealed accidental haemorrhage.

Blood Tests. Hb. 8 g. %. CT: no clot. PI: failed to clot 2 min.
F: 97 mg.jIOO c.c.

She was delivered in 5t hours of an early macerated 6 lb. 8 oz.
infant. Despite tbe 2,000 c.c. of blood she received during this
period she had a 50 oz. postpartum haemorrhage as well as a
large (4 x 3 inch) retroplacental clot. The uterus continued to
ooze despite being well contracted. A further 1,000 c.c. of blood
and 2 g. of fibrinogen were infused immediately and this caused
the bleeding to cease. F now 193 mg.jlOO c.c. Recovery was
uneventful.
Case 14

This unbooked 26-year-old Para 4 was admitted in her 36th
week of gestation. Lower abdominal pain and vaginal bleeding
had been present for 9 hours. She was pale, shocked and oede
matous. BP 110/20 mm. Hg. All the signs of severe concealed
accidental haemorrhage were present.

Blood Tests. Hb. 8 g. %. CT: 4 min., unstable clot. PI: failed
to clot 2 min. F: less than 50 mg.jlOO c.c.

Transfusion of 1,000 c.c. of blood was started. During re
suscitation the patient dev~loped chest pain and coughed up a
small quantity of blood-stamed sputum. No abnormality could
be found in the chest on clinical examination.

Progress tests were not done on this patient and membranes
were ruptured without knowing the coagulability of the blood.
After 9 hours of ruptured membranes she was delivered of a
5 lb. 8 oz. stillborn infant. There was a 24 oz. retroplacental
clot present and no fresh bleeding. 0 further treatment was
given and no further tests done, and the patient recovered un
eventfully.
Case 15

This booked 20-year-old Para 2 was first admitted in her 26th
week, having an episode of painless vaginal bleeding. Bleeding
settled on bed rest and a placentogram showed a posterior placenta
praevia 'dipping into lower uterine segment'. There was no
further bleeding until the 36th week when, over a period of 24
hours, sbe oozed blood and clot per vaginam, estimated at 15 oz.

Blood transfusion was started and an examination under
anaesthetic was planned. On arrival in the operating theatre
the patient was extremely collapsed out of proportion to the
amount of blood lost. Blood was forced in and at examination
10-15 oz. of blood clot were found in (he vagina. The cervix was
3-fingers dilated and a Type-Ill post-placenta praevia was diag
nosed.

Immediate Caesarean section re ulted in the delivery of a stiIJ-
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born infant. Except for the uterus tending to relax despite 2
intravenous injections of Ergotrate, the bleeding did not appear
to be excessive. After operation, BP 84/0 mm. Hg, vaginal oozing
persisted. The uterus was explored but no placental remains were
found. Hydrocortisone, 100 mg. in nonnal saline, was now
started and the blood taken for further compatibility tests re
mained fluid. The buccal mucous membrane and gums started
to bleed. The spleen was palpable below the costal margin and
hypofibrinogenaemia or thrombocytopenic purpura were thought
of as the platelets were scanty. An intramuscular injection of
10 units of Pitocin failed to stop the vaginal ooze.

After a further It hours and there being no fibrinogen available,
a hysterectomy was done. Ecchymoses were seen in the bowel
wall, and as the bare area of the pelvis tended to ooze excessively,
it was packed.

3 g. of fibrinogen, which was now available, was given as well
as the 6th pint of blood and the patient appeared to improve;
6 hours after the operation the patient, whose systolic blood
pressure had remained at 84 mm. Hg, suddenly collapsed. De
spite further blood transfusion and noradrenaline (Levophed)
infusion she remained comatose and died 3 hours later.

Blood Tests at time of Collapse. Hb. I I g. %. White-cell count:
16,800 per c.mm. PI: scanty. F: 88 mg./IOO c.c.

Necropsy. Blood in all cavities, including It pints in peri
toneum. Numerous subserous and submucous ecchymoses,
including large subcapsular haematoma in the liver. Pituitary
and adrenals appeared normal.

CT=coagulation time. Tr=topicaJ thrombin test. PT= prothrombin time.
PI=prothrombin index. Pl=p1atelets. F=6brinogen test.

CO CLUSIONS

1. Preventable maternal deaths from shock and uncon
trollable haemorrhage due to the clotting defect of hypo
fibrinogenaemia are still occurring today, 20 years after the
cause was first described.

2. Any obstetrical case in which thromboplastins can be
absorbed into the maternal circulation from the uterus and
its contents may cause the drop in plasma fibrinogen, but
certain conditions, the chief being the more severe forms of
accidental haemorrhage, are more commonly associated with
hypofibrinogenaemia.

3. Its incidence is higher than is generally expected,
especially in the Bantu. Though other factors may be con
cerned in this increase, specifically testing for hypofibrino
genaemia will enable more subclinical forms to be diagnosed.

4. Signs and symptoms vary according to the acuteness
of onset of the associated obstetrical abnormality such as
the amount of blood loss and shock, but any blood issuing
from an obstetric patient that fails to clot is pathognomonic
of the condition.

5. Diagnosis is easily confirmed by the clotting time, a clot
observation test, the topical thrombin test and a prothrombin
time which, if greater than 2 minutes, indicates a plasma
fibrinogen level below the critical level.

6. Early detection and prompt correction of the lowered
plasma fibrinogen is the first aim in treatment; for as long as
blood clotting is defective, the patient's life is in danger.

7. Liberal amounts of blood, preferably fresh, must be
used to combat haemorrhage and shock.

8. Plasma may be used when blood and/or fibrinogen are
not available; as it combats shock and restores fibrinogen
levels, particularly if used in concentrated form.

9. Human fibrinogen, though costly, restores safe plasma
fibrinogen levels rapidly. Massive doses are occasionally
needed but usually smaller doses will suffice to restore a
normal clotting mechanism.

10. Artificial rupture of the membranes as soon as possible
will prevent further defibrination taking place and will induce
labour in most cases.

11. Caesarean section is seldom ifever indicated and should
only be carried out after rupture of the membranes. Hysterec
tomy is only a last resort when an other haemostatic measures
have failed. The clotting mechanism must be restored before
surgery is undertaken.

My thanks for pennission to publish the cases described in
this paper go to the late Dr. J. Allan, Medical Superintendent,
Baragwanath Hospital, to Dr. D. W. P. LaverY, Senior Obstetri
cian, in whose unit they were delivered, to the resident medical
staff, who conducted all the labours, and to Dr. R. J. S. Metz
for the laboratory investigations, I should also like to thank
Pro£. E. D. Crichton for his helpful criticism in the preparation
of this paper.

THE STIFF-MAN SYNDROME

UN A. D. BoUCHIER, M.B., CH.B., (CAPE TOWN), Registrar, Department .of Medicine, Groote SchulIr Hospital and New

Somerset Hospital, Cape Town

In 1956 Moersch and Woltman1 first recorded a state of
'progressive fluctuating rigidity and spasm', for which they
coined the term 'stiff-man syndrome', signifying that the
aetiology and pathogenesis of the condition were unknown.
At the time of writing only 16 cases have been described.
It. is suggested that the case under consideration falls into

this syndrome, although there are a number of features at
variance with the published cases.

CASE REPORT

G.H., a Coloured male aged 24 years, was involved in a motor
car accident on 7 December 1957 and sustained an injury 10 the
right leg. There was no head injury or loss of consciousness.




