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PREFACE 

Maternal anl/or fetal death during pregnancy or 

labor is an entity which has shown a marked reduction 

in incidence due to improvements in medicine in gener­

al and espeo1all7 in•better obstetrical methods and 

expanded knowledge ot the process ot reproduction. 

The problem has not been eliminated as yet, how­

ever, indicating the need tor additional study ot the 

reproductive process and dissemination ot the results 

ot such study to all members ot the profession, pre­

sent and future. The death ot a mother, an infant, 

or both is indeed a tragedy ot major dimension which 

can never be glossed over in a statistical analysis, 

no matter how minute the incidence may be. 

It is my intent in writing this paper to review 

what has been reported concerning a cause ot maternal 

and fetal death which is infrequently anticipated and 

yet which should deserve as much respect as any other 

toxemia. 

* * * * * 
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AFIBRINOGENEMIA ASSOCIATED WITH PREMATURE 

SEPARATION OF  THE PLACENTA 

(a) De Lee (1), in 1901, first noted indications

that a state ot inooagulable blood might exist as an 

unreoognized cause ot maternal mortality. In a review 

of three oases, occurring in three years, which 1have 

torced on the writer the belief that there are altera­

tions of the blood or blood vessels, of a temporar1 

nature, which prevent the clotting and thus, during 

labor or operations, cause death.• These were oases 

of premature separation ot the placenta. One of these 

patients died. All exhibited lack of blood coagula­

tion. He recommended treatment with gelatin gauze 

packs and calcium chloride if the cause could not be 

determined. 

In 1915, Williams (2) reported a oase·in which 

placental separation was followed by a fatal hemor­

rhage due to a failure in the clotting mechanism. He 

thought that the blood was like that of persons who 

were victims of certain types ot snake bites. 

Wilson (3), in 1922, in a review and report of 

his own experience, presented a paper on abruptio 

placenta and described fourteen deaths from continued 

hemorrhage from a series of sixt7-nine cases. He 



' proposed the hypothesi s that the placenta was the 

source of some t oxic material which he called a 

"hemorrhagin 11 and which gained entry into the mater­

nal circulation to produce the clotting defect. 

An autopsy report made by Kellogg (4) in 1928 

reveals the ext ensive hemorrhage into all organs as 

well as the inability of the blood to clot in a 

patient who died following the occurrence of a severe 

abruptio placent a. 

In 1936, Di eckmann (5), in a study of the blood 

chemistry and r enal f unction in premature separation 

of the placenta, obser ved that a certain number of 

patients had a prolonged bleeding time, and, in some 

instances, there was a marked decrease in blood 

fibrinogen. 

Maloney and his a ssociates (6) report upon a 

patient with acquired afibrinogenemia in pregnancy 

with a diagnosis of pr emature separation of the pla­

centa. Maloney and hi s colleagues wer·e the first to 

include fibrinogen as an adjunct to blood transfusion 

in the treatment of t h is condition. Their case had 

none of the usual mani festations of toxemia of preg­

nancy but had a bleedi ng disorder characterized by 

spontaneous bleeding from the gingiva and into the 

subcutaneous tissues with incoagulability of the 
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blood. Further s tudies revealed a total lack of 

fibrinogen as the caus e of the hemorrhagic diathesis. 

The patient recovered under treatment with Cohn's 

fraction I. 

These author s favored the concept that the hemor­

rhage was related to vessel damage due to toxin aris­

ing within the decidua or from a proteolytic enzyme 

effect. 

Obata (7), i n his placental investigations in 

1919, was impressed by the fact that following the 

"injection of placental extract in mice, hemorrhages 

and thromboses i n the animals were in agreement with 

the anatomical f eatures of eclampsia, but the decreased 

coagulability of the bl ood appeared to be a discordant 

finding." Two r abbits and two mice were killed with 

an overdose of Obata 1 s saline extract of placenta and 

were found to have a decrease in the coagulability of 

the blood, hemorr hages in the lungs and liver and pul­

monary and hepati c thromboses. 

In a compari son of the sera of normal and eclamp­

tic individuals with r espect to their capacity to 

neutralize the t oxic pr operty of his saline placenta 

extract, Obata f ound t hat normal human serum, either 

' from men or women, pregnant or not, possessed a uni-

form power of neutralizing the placental factor, while 
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the serum of eclampt1c women had considerable less 

neutralizing power, but the neutralizing power was 

restored soon aft er the attack. 

Eley (8), i n 1936, demonstrated an anti-hemo­

philiac activity in sal ine extracts of placenta and 

subsequently produced i ntravascular coagulation in the 

blood of guinea-pigs and monkeys by lethal amounts of 

the material. Despite repeated slight trauma incident 

to active childhood, t wo hemophiliac children were able 

to lead normal a ctive l ives for periods of several 

months by the continued administration of Eley 1 s 

placental extract at carefully regulated intervals. 

Further studies were carried on and, in Russia in 

1937, Yudin (9) and hi s associates carried out exten­

sive investigations on fibrinolysis during the develop­

ment of the technique of preparing cadaver blood for 

transfusion. These wor kers found, after a study of 

over five hundred bodies, that if the blood were ob­

tained from the body of a person who had died of a 

severe disease such as cancer, tuberculosis, sepsis or 

trauma with prolonged shock, that it slowly formed a 

coagulum that remained firm until putrefaction. on 

the other hand, t he blood of corpses in cases of sud­

den death, whether due to acute severe trauma, angina 

pectoris or apopl exy, when taken into the test tube, 
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quickly coagulates into an ordinary clot, but very soon, 

after one-quarter to one and one-half hout's, this clot 

dissolves of its own accord and the blood again lique­

fies. Chemical analyses revealed the dissolution of 

the fibrinogen t o be t he cause of this reliquefaction 

of the original clot. 

A description of t he sequence of effects on the 

circulation of dogs when thromboplastin was injected, 

was reported in 1941 by Howell (10). With excessive 

amounts, death was due to extreme intravascular coagu­

lation. Defibrination and incoagulable blood resulted 

when sublethal doses were administered. A negative 

phase was described during which further injection of 

thromboplastin pr oduced no systemic effect. 

Chargoff (11 ), in 1945, identified the coagulant 

factor contained in sal ine extracts of placenta as 

thromboplastin pr otein. He also obtained similar ex­

tracts of thromboplasti c material from lung tissues of 

cattle. Both substances were found to be lipoproteins 

of high molecular weight. 

In a reinves tigat i on of Obata's experiments (7) 

in mice and his own on rabbits, Schneider (12,13) in 

194?, concluded t hat t he agent which accounts for the 

toxic effects and fibri n deposition which leads to the 

massive intravascular coagulation is thromboplastin. 
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He further observed (12 ) that following sublethal 

doses of placental extr acts, mice were able to with­

stand many times the l ethal dose. The period of de­

sensitization continued for some eight to twelve hours. 

This refractory phase was interpreted as due to inacti­

vation of the placental toxin (thromboplastin) by a 

serum factor, an anti- t hromboplastin. He concluded 

that pregnancy i ncreases the sensitivity of rabbits at 

least twofold to intravascular injections of thrombo­

plastin extracts. 

Fulton and Page (14) in 1948, in similar experi­

ments, confirmed the pr esence of a refractory phase 

in mice following the i njection of a crude thrombo­

plastin extract prepared from the placenta. These ob­

servers noted t hat duri ng the time the animals were 

able to survive l ethal doses of the preparation, the 

blood was incoagulable. Upon the intravenous adminis­

tration of fibrino:gen, the mice again became sensitive. 

These investigators at t ributed the refractory phase to 

a defibrinated ci rculat ion. 

Thus, it is seen t hat the cause of afibrinogenemia 

in severe premature separation of the placenta remained 

for many years, a matter of speculation. It has been 

attributed to the entrance into the maternal circula­

tion of a substance or substances from the uterus 
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which, in turn, defibrinates the blood. Those materi­

als suggested include t hrombin from the retroplacental 

clot (15), a prot eolyti c enzyme from the decidua (15,16) 

and thromboplasti n deri ved presumably from the damaged 

decidua and placenta ( 15,16,17,18,19). 

Most of these investigations provide some basis 

for the assumpti on that thromboplastin is the most 

probable agent r esponsi ble for the 1ncoagulable state 

of the blood seen in severe premature separation of the 

placenta, and, a s will be discussed later, in long­

standing intraut erine f etal death and in amniotic fluid 

embolism. 

(b) Premature separation of the normally implant­

ed placenta, when it occurs in the severe form, has the 

dubious distinction of being the obstetrical complica­

tion with the greatest maternal risk (20). While the 

factors which contribute to the condition and the 

pathological changes bot h in the uterus and the body 

generally are well recognized, the precipitating cause 

of premature separ ation of the placenta remains to be 

elucidated. Death may occur subsequent to renal and 

pituitary damage, but t he vast majority of patients 

who succumb from premature separation do so directly 

from shock associa ted wi th uterine hemorrhage. 

An investigat ion ( 20) regarding the coagulation 
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mechanism in patients with obstetrical hemorrhage was 

begun in 1948 and involved several hundred patients 

with early and late pregnancy bleeding as well as 

those with postpartum hemorrhage. Included were 

patients with abortion, hydatidiform male, placenta 

praevia, and the mild, moderate, and severe forms of 

premature separat ion of the placenta • 

The followi ng tes t s were performed on blood sam­

ples from these patients: clotting test of Lee and 

White (21), prothrombin time by the one-stage method of 

Quick (22), fibr i nogen determinations (23,24), platelet 

count (25), test s for anticoagulant (26) and fibrino­

lytic activity ( 27,28, 29). These observations revealed 

alterations in bl ood cl otting in severe cases of pre­

mature separation of t he placenta. It was also demon­

strated that the blood clotting was normal in patients 

with mild and moderate degrees of premature separation. 

The nature of the blood changes consisted of a 

reduction or complete disappearance of circulating 

fibrinogen, some sligh t decrease in prothrombin concen­

tration, and, occasionally, especially after delivery, 

the appearance of a ci r culating fibrinolysin. 

In these studies, the fibrinogen concentration 

of the blood was normal prior to and shortly following 
• 

severe abruptio placent ae. While the majority of 
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these patients had some decrease in prothrombin concen­

tration, the reduction never approached a hemorrhagic 

level. It appeared tha t the incoagulable state of the 

blood in premature separation of the placenta was not 

the result of hypoprothrombinemia. The adequacy of the 

prothrombin time indica ted that components of the pro­

thrombin complex which include the various accelerators 

do not play a de cisive role in the production of in­

coagulable blood in severe premature separation. 

Accordingly, the incoagulability of the blood was 

attributed to a deficiency in the fibrinogen concentra­

tion. 

This syndrome was reproduced in eighteen dogs by 

the intravenous i nfusion of human placental thrombo­

plastin. This r esulted in fibrinogen depletion, a 

variable reduction in prothrombin and accelerator 

globulin concentr ations , an inability of the blood to 

clot, focal lesions in the liver and kidneys, and 

oliguria. All t hese f i ndings are sometimes encountered 

in severe cases of abruptio placentae. 

Since thromboplast in seems to have been indicted 

as the inciting agent of this chain of events, the 

question naturall y aros e concerning the method of in­

fusion into the maternal circulation of ·the placental 

thromboplastin. 
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The method of infusion has raised the following 

idea (20) based upon the fact that intrauterine pres­

sure is quite grea t as i s evidenced by the gush of 

blood and amniotic fluid seen at Caesarian section 

when the uterus i s opened in such cases. It is postu­

lated that when t h e intr auterine pressure exceeds the 

pressure within t h e venous sinusoids at the site of 

placental detachment, t h e coagulant-containing materi­

als are forced into the latter blood channels as a 

result of the pressure difference. As long as the 

membranes remain intact, the intrauterine pressure re­

mains high and probably increases with further retro­

placental bleeding. 

Such a concept is compatible with the observation 

that clotting di f ficulties have never been seen when a 

small area of the placenta is involved but · only when 

retroplacental bl eeding and the degree of concealed 

hemorrhage has been marked. 

The arrest of defi brination which has been noted 

to follow artificial r upture of the membranes is sub­

mitted as further evidence that increased intrauterine 

pressure is responsible for the escape of coagulant 

material from the uterus. The possibility of a 

fibrinolytic act i vity i n these patients has been chal­

lenged by the fa i lure t o demonstrate a fibr1nolys1n in 
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animal experiment s (19 ). However, clot dissolution has 

been seen in severe cas es of premature separation follow­

ing restoration of fibr inogen levels and so indicating 

the presence of a fibri nolys1n. With normal fibr1nogen 

levels and after ruptur e of the membranes, · clot frag­

mentation disappeared. This change in clot stability 

indicates that a fibri nolysin was presumably present. 

Moreover, in a pa tient who recovered from amniotic 

fluid embolism wi th af i brinogenemia, clot fragmenta-

tion was observed after normal fibrinogen levels were 

reached ( 30). 

The recent demonst ration of fibrinolytic activity 

in a fatal case of amni otic fluid embolism with defi­

brination adds t o the evidence that a fibrinolysin 

appears when thrombopla stin-containing material enters 

the circulation (31). 

Thus, one may hypothesize a certain chain of 

events in severe premature placental separation. 

Amniotic fluid rich in thromboplastin is forced patho­

logically into t he maternal circulation by a difference 

in pressure gradients and causes massive intravascular 

coagulation whi ch is followed by the appearance of a 

circulating fibr inolysin, fibrinolysis, and resultant 

massive hemorrhage. 

* * * * * 
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THE FIBRINOLYTIC SYSTEM 

At this poi nt, i t would seem judicious to present 

a brief and simplified concept of what the fibrinolytic 

system is and how it operates, especially in the pro­

blems presented in thi s paper. 

The reason for t h e existence of a fibrinolytic 

enzyme system i n the blood is obscure, but the most 

reasonable explanation would be that it becomes acti­

vated after t h e occurr ence of injury in order to remove 

any deposited f i brin s lowly and repair the damage which 

was initiated by the action of thromboplastic proteins 

(19). This hypothesi s is in keeping with clinical ob­

servations and places the fibrinolytio enzyme system 

in. the class of an adaptive mechanism responding to an 

injury. 

Fibrinolysi n, whi le capable of dissolving a fibrin 

clot (321 33) according to some authorities also digests 

fibrinogen and prothrombin (34). The continual utili­

zation and conversion of fibrinogen into fibrin as a 

function of t he normal reparative processes of t he 

body (35) sugges ts tha t minute amounts of fibrinolysin 

are required t o prevent excessive fibrin deposition on 

the endothelium of the capillary bed. The presence of 

a fibrinolytic i nhibit or in the blood is believed to 
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furnish a physiol ogic antagonist which impedes excessive 

fibrinolytic acti vity ( 33,36). 

As to the source of fibrinolysin, it has been shown 

(37) that it is present in the areas of the vascular 

system where the blood is in a fluid state at postmortem. 

From such findings, it has been concluded (37) that 

fibrinolysin is probabl y derived from the endothelial 

cells of the blood channels and body cavities. 

Stefanini ( 34) sums up the more technical aspects 

of this interesti ng enzyme system when he states that 

11 an inert proenzyme is found in Cohn's plasma fraction 

III-3 and in serum (profibrinolysin) . It is water solu­

ble and precipita ted by 33 per cent saturation ammonium 

sulfate or acidif ication to pH 6.5. Profibrinolysin is 

converted to fibr inolysin by the activity of fibr1no­

lysok1nases. These are produced by bacteria 

(streptokinase) and in mammals are found in very small 

amounts in the serum and in various tissues. The acti­

vator is a relat i vely heat labile substance, very com­

plex in chemical struct ure and definitely different 

from thromboplas t in. The activity of fibrinolysokinase 

is countered by an inhi bitor (antifibrinolysokinase) 

which accompanies the a ctivator in tissues and can also 

be found in the s erum. Active fibrinolysin is inhibit­

ed by antifibrinolysin, which combines with fibrinolysin 
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according to definite s t oichiometric proportions. 

Fibrinolysin is not trypsin. Activation of fibrinolysin 

and of the fibrinolysin/ antif1br1nolys1n equilibriwn 1s 

under the control of the basic mechanisms in the economy 

of the body. Act i vation of fibrinolysin may be induced 

by "stress" and i s one of the facets of the so-called 

11 alarm reaction"• The pi tui tary-adrenocortical-splenic 

axis controls the activi ty of antifibrinolysin. 11 

According to Ungar and Damgaard (38), the inacti­

vation of fibrtnol ysin by antifibrinolysin is regulated 

by ACTH and corti sone and by at least two splenio fac­

tors of opposing a ctivit y (splenin A and splenin B). 

The equilibrium of the f ibrinolytic system is very well 

regulated, and ti s sue destruction of important degree 

or other comparabl e stimulus is necessary to induce 

activation of f1br 1nolysin. 

* * * * * 
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MANAGEMENT OF PREl-iATURE SEPARATION OF THE PLACENTA 

Before proceeding with a discussion of the other 

obstetrical enti t ies which may give rise to the pheno­

menon of afibrinogenemi a, the management of premature 

separation of the placenta during labor and delivery in 

an effort to ant i cipate, combat and cope with the pro­

blem of afibrinogenemia will be discussed. 

The prevent i on of death and complications arising 

from hemorrhage i n premature separation of the placenta 

has been approach ed mai nly from the standpoint of the 

method of deliver y. 

Until 19331 the pr eferred method of treatment of 

premature separat ion of the placenta at the Boston 

Lying-in Hospital was Caesarian section. At that time, 

a review of forty-two consecutive patients with exten­

sive placental detachment treated by this method show­

ed a maternal mor t ality of twenty-one per cent (39). 

A number of the patient s died at or soon following 

delivery from hemorrhage and shock. When death did 

occur from uremia , char acteristically in the second 

week following delivery, autopsy revealed nephrosis 

(40). In a later series from the same hospital, the 

results were not appreciably different when Caesarian 

section continued as t h e method of delivery. 
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In view of the fact that the highest mortality 

rate occurred in those cases treated by Caesarian 

hysterectomy, a more conservative method of treatment 

was deemed worthy of t r ial, and the usual normal 

delivery method was employed. With the use of conserva­

tive treatment, t he mat ernal mortality rate at the 

Boston Lying-in Hospita l became very low (41). In a 

report of 353 oas es of premature separation of the 

placenta at that hospi t al between 1916 and 1937, the 

following data ar e presented. Of these cases, 234 had 

external and 119 had i nternal hemorrhage. In 170 oases 

with external hemorrhage delivered via the pelvic route 

there were no deaths. In 30 cases with external hemor­

rhage treated by Caesarian section, the mortality was 

3.3 per cent. I n 69 oases with internal hemorrhage 

delivered by Caesarian section mortality was 14.5 per 

cent. In 34 cas es of internal hemorrhage treated con­

servatively, the mortality rate was 2.9 per cent. The 

conservative method consisted of induction of labor by 

artificial rupture of t h e membranes with or without 

cervical packing and eventual delivery via the pelvic 

route. 

Weiner, Reid , and Roby (20) state that an evalua­

tion of the degree and s everity of the placental separa­

tion is a prerequi site t o treatment. Placental 
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separation occurr ing i n the mild or moderate form is 

generally not accompani ed by shock. The uterus is soft 

and relaxed and t he fe t al heartbeat is usually of good 

quality. If uter ine t enderness is present, it is re­

stricted to a small area. While the serosal covering 

of the uterus may show localized areas of discoloration 

when seen at Caesarian section, the myometrium is devoid 

of changes. The clini cal course of the patient is in 

general benign and, whi le blood replacement is often 

needed, therapeut ic response is entirely satisfactory. 

Patients wi t h severe premature separation of the 

placenta some t i me in t heir course reveal shock which 

becomes extreme i f not treated. In these cases, the 

fetal heartbeat i s usually absent. The uterus by pal­

pation is boardli ke and tender. Morphologic alterations 

in the uterus responsible for these signs and symptoms 

have been descr i bed by Couvelaire who proposed the term 

utero-placental apoplexy to identify these changes. 

Accumulation of blood beneath the peritoneal surface 

gives the uterus a mot t led, discolored appearance 

typical of the di sease. Both grossly and microscopi­

cally, the myomet rial f ibers are widely separated by 

the infiltration and extravasation of the retroplacen­

tal blood. In addition to the concealed uterine 

hemorrhage, extravasat i on of blood into the broad 
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ligaments and retroperitoneally through the lower ab­

domen may reach sizable proportions at Caesarian sec­

tion or determined by vaginal examination in the early 

puerperium. 

The group at Boston Lying-in Hospital outline the 

preferred method of management as follows. Pelvic 

examination with artifi cial rupture of the membranes is 

done in the operat ing r oom with preparation for laparo­

tomy if a placenta praevia is encountered in addition 

to the findings pr eviously described as indicative of 

premature separati on. I n addition to initiating labor, 

the rupture of membranes seems to deter the further 

placental separat i on and control the bleeding. It is 

believed that amni otomy immobilizes the portion of the 

placenta which is separated which promotes local throm­

bosis and prevents further hemorrhage and separation. 

Should labor fail to occur in two to four hours, a 

small amount of a pituitary preparation is given. 

Caesarian section in the group with milder separation 

is used when effective labor fails to transpire in six 

to twelve hours. 

The treatment of t he severe form of placental de­

tachment is directed mainly to save the mother, since 

infant mortality is so high in this group. The first 

step is the detection of the presence of any existing 
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afibrinogenemia. 

test which will b 

This is done by the clot observation 

discussed later. If an afibrino-

genemia is found t o exist, the situation demands immedi­

ate fibrinogen replaoement--whole blood is not enough 

according to this group. Multiple transfusions are be­

gun to combat shock. On the average, two to four trans­

fusions are given in the first hour. Concurrently, an 

equal number of gr ams of fibrinogen (Cohn's fraction I) 

dissolved in dextr ose and water and given intravenously. 

Morphine and atropine ar e given to quiet the patient. 

Early in the second hour, a pelvic examination is per­

formed in the oper ating room to determine the condition 

of the cervix and ruptur e the membranes which seems to 

decrease the process of defibrination and fibrinolytic 

enzyme activity. 

Additional blood and fibrinogen are given on 

indication. If after t he clotting mechanism has return­

ed to normal and the patient does not deliver via the 

pelvic route in nine to twelve hours, Caesarian section 

is done. A prolonged and drawn out labor seems to 

cause a return of the incoagulable state of the blood. 

General anesthet i c is used during all operative 

procedures. 

These author s (20 ) feel that hysterectomy for 

post-partum hemor rhage associated with premature 
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separation is unwise t herapy since this procedure 

transfers the bleeding tendency to areas outside the 

uterine corpus such as the ovarian pedicle, cervical 

stump and incised peri t oneum. They feel that optimum 

treatment must t ake int o consideration the fact that 

the patient's blood is or is about to become incoagula­

ble and that def i nitive therapy must include the use 

of fibrinogen per se r a ther than merely whole blood 

transfusions which are relatively ineffective. 

* * * * * 
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AFIBRINOGENEMIA ASSOCIATED WITH 
AMNIOTIC FLUID EMBOLISM 

In 1941, Steiner and Lushbaugh (42) described the 

syndrome of amniotic f l uid embolism which they consid­

ered to be the ma jor cause of maternal death during 

labor. Dyspnea a nd sudden shock were the chief clini­

cal signs, and death wa s ascribed to embolic effects 

of amniotic fluid and an associated anaphylactoid re­

action. Widespread embolization of the pulmonary 

arterioles and capillaries by particulate matter con­

tained in amniotic fluid were believed to be responsi­

ble for the pathology. The predisposing factors in 

this syndrome seemed to be tetanic uterine contractions, 

multiparity and exceedingly large infants. 

In a report of eleven cases, Shotton and Taylor 

(43) concluded tha t viol ent uterine contractions were 

undoubtedly the f orce which drove the amniotic fluid 

into the maternal circul ation. If the membranes were 

intact over the cervix, great intrauterine pressure 

might cause an abnormal rupture of the membranes in the 

region of the placenta with entry of the amniotic fluid 

into the maternal veins at this point. If the membranes 

are already ruptur ed, i ntrauterine pressure would drive 

the fluid toward t he cervix and into the circulation via 
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the cervical veins. The time of rupture of the mem­

branes was recorded in each of these oases and it was 

found that the r upture took place at least forty min­

utes or more before the onset of the shock-like picture. 

They contend that this supports the arg~ent that the 

most likely portal or entry is in the region of the 

cervix. 

After report ing a fatal case of amniotic fluid 

embolism at Nebra ska Methodist Hospital, Schenken (44) 

and his associat es concluded that the basic factors in 

the pathogenesis of this syndrome are entrapped amnio­

tic fluid containing considerable debris; a rent in 

the fetal membranes, preferably in the placenta where 

the venous sinuses are most numerous and widely patent; 

and uterine contractions forceful enough to overcome 

the pressure in t h e open venous sinusoids. 

Ratnoff and Vosburgh (31) report a case of a 

woman in profound shock thirty minutes post-partum who 

died eleven hours later. At autopsy, emboli of 

amniotic material were demonstrated in the pulmonary 

vessels. Approximately three and one-half hours later, 

it was noted that the pa tient was bleeding from the 

sites of venipunct ures. Shortly thereafter, her blood 

failed to clot in vitro and blood studies revealed 

m~ltiple clotting defects including a hypofibrinogenemia. 
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Two unexplained observations appear in an analysis 

of these cases (45). One is that the amount of mechani­

cal blockage by t he amniotic debris in the pulmonary 

vessels is hardly suff i cient to be the cause of death. 

Two, the clotting of t he blood was rarely seen. 

A review of cases of fatal amniotic fluid embolism 

at Boston Lying-i n Hospital (45) suggested that this un­

explained hemorrhage might be due to an alteration in 

the coagulation mechani sm due to the presence of the 

amniotic fluid. A large number of samples of amniotic 

fluid were studi ed to detect any substance which might 

be to blame. It was demonstrated that uncontaminated 

amniotic fluid collected during labor contained a 

thromboplastin-li ke substance. Amniotic fluid was 

shown not to cont ain f i brinogen, thrombin, prothrombin 

accelerators, heparin or fibrinolytic activity (46). 

When amniot i c flui d was injected into rabbits, as 

in the original experiments of Steiner and Lushbaugh 

(42), thrombosis rather than mechanical embolism · from 

amniotic debris was observed (47). It was suggested 

(48) that death might r esult from either extensive 

intravascular clotting or post-partum hemorrhage. 

Death from hemorr hage was regarded as due to an 

afibrinogenemia, the end result of intravascular clot­

ting and the flui dity of the blood are believed due to 
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a fibrinolytic enzyme which can be demonstrated in the 

blood after sudden deat h. It was predicted (48) that 

the detection of afibri nogenemia by the 11 clot observa­

tion test" and f i brinogen replacement by Fraction I 

would prevent mat ernal death. 

In spite of the evidence presented here negating 

the role of mechanical b1ockage of pulmonary vessels 

as the cause of death i n amniotic fluid embolism, I 

feel it would be purely speculative to completely cast 

such an idea aside without further study. However, the 

important idea t o be derived from the foregoing study 

of amniotic flui d embol ism is the recognition of the 

fact that a failure in the clotting mechanism does 

occur and can be traced to a deficiency of fibrinogen. 

* * * * * 
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AFIBRINOGENEMIA ASSOCIATED WITH LONG-STANDING 
INTRAUTERINE DEATH AND Rh ISOSENSITIZATION 

Another ins t ance i n which afibrinogenemia has been 

reported is in t hose ca ses of long standing intra­

uterine fetal dea th and Rh isosensitization as evidenced 

by a positive indirect Coomb 1 s test. 

Weiner, Reid, Roby and Diamond (49) report three 

cases each of whi ch del ivered dead babies and bled a 

great deal at del ivery. In each instance, the fetus 

had been dead for sever al weeks. The patients were all 

Rh negative, and fetal death was attributed to blood 

incompatibility. A study of the blood of these patients 

revealed a marked depletion of fibrinogen. On the basis 

of normal liver function studies in one patient, it was 

concluded that the depletion of fibrinogen was not due 

to any hepatic disease. The suggestion was made that 

thromboplastic material from the uterine contents gain­

ed entrance into the maternal circulation and caused 

massive intravascular coagulation with consumption of 

fibrinogen. 

Afibrinogenemia was not detected if fetal death 

had been of shor t dura tion, suggesting that a marked 

degree of autolysis of decidual and placental tissue 

was necessary t o permi t the situation to occur. An 
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outstanding clini cal di fference between these patients 

and those with pr ematur e separation of the placenta was 

that in these pat ients, the hemorrhagic tendency may 

become first mani fest by ecchymoses, and mucous mem­

brane bleeding of the r espiratory and gastrointestinal 

tracts. 

Ratnoff and associ ates (50) describe a patient who 

was Rh negative, had Rh antibodies in the circulating 

blood and a dead fetus in utero. The patient exhibit­

ed hypofibrinogenemia t or four and one-half weeks. 

The hemorrhagic s tate was corrected by a subtotal 

hysterectomy which was performed while the plasma level 

of fibrinogen was sustained by intravenous infusion. 

Three other such cases were recently reported by 

Hodgkinson, Margulis, and Luzadre (51). One case had 

a retained dead f etus f or over two months. Following 

induced labor and delivery, the patient bled profusely 

and was given four thousand cubic centimeters of whole 

blood but died, with complete failure of blood coagu­

lation. A second case, Rh negative, had a dead fetus 

of two months dur ation and a history of gingival 

bleeding for tha t time. Profuse bleeding occurred at 

the time of delivery from the vagina and gingiva. 

The blood fibrinogen level was demonstrated to be zero. 

After being given calci um gluconate, protamine sulfate, 
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cort1cotrop1n and blood, her clotting was restored after 

the fibrinogen l evel r eached 110 mg. per cent. Previous 

to this, any clo t which formed lysed soon thereafter in 

vitro. A third case wa s studied thoroughly after the 

diagnosis of intr auter i ne fetal death and fibrinogen · 

levels remained normal. An uneventful delivery and 

post-partum period ensued. 

Fibrinogen depleti on is assumed (52) to be the 

result of intrava scular coagulation caused by the es­

cape of a coagulant, t hromboplastin, from the uterus 

into the maternal circulation. The defibrinating 

material is presumably derived from autolysis of 

decidua or placental t i ssue. 

Placental autolysi s following fetal death in utero 

varies greatly. Morphologic changes vary from practi­

cally no change t o almost complete liquefaction. The 

latter is probabl y necessary for defibrination to 

occur. Acquired afibri nogenemia is a potential hazard 

for any patient with l ong-standing death of the fetus 

in utero. 

These author s (52 ) conclude that normal labor and 

pelvic delivery would appear to be safer and the pre­

ferred method of treatment for such cases. Severe 

hemorrhage may, of course, necessitate termination of 

the pregnancy. I f intr auterine infection is present, 
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abdominal hysterectomy is the preferred elective. 

Fibrinogen levels must be restored immediately prior to 

delivery since administ ration of fibrinogen prior to 

this time is of l ittle avail since this substance con­

tinues to disappear from the blood until after 

delivery and doe s not r ecur after delivery. 

* * * * * 
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THE CLOT OBSERVATION TEST 

Reference ha s been made in this paper to the so­

called 11 olot-obs ervation test 11 in detection of hypo­

fibrinogenemia i n asso ciation with the previously dis­

cussed syndromes. 

· Where fibri nogen concentration is decreased to a 

critical level, i nitial clotting appears, followed 

within an hour by fragmentation and dissolution of the 

clot. A simple clinical test is used to detect the 

defect in blood clotting in these cases. Failure of 

freshly drawn venous bl ood to clot or to form a nor­

mal-sized stable clot i s believed sufficient evidence 

to conclude that the ci rculating blood fibrinogen had 

become reduced t o a cri tical level. Subsequent fibrino­

gen determinations hav e substantiated this conclusion. 

Hemostasis was consider ed inadequate if the clot, when 

incubated at 37 degrees centigrade, dissolved within 

an hour. It is now known that an unstable clot may 

form when fibr1nogen l evels are in the range of the 

minimal values f or hemostasis (100-150 mg. per cent), 

or in the presenc e of a fibrinolysin, or as a combined 

effect of both of these factors. These findings were 

first reported i n 1949 (17) and since then, the 

experience with a limit ed number of patients has been 
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reported (15,16, 6,18,19 ,49,53). 

* * * * * 
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SUMMARY 

This paper presents an account of past and more 

recent work in t h e study of the state of hypofibrino­

genemia or afibrinogenemia associated with severe pre­

mature separation of t h e placenta, amniotic fluid em­

bolism, and long- standi ng intrauterine fetal death with 

concomitant Rh isosensitization. 

Observers have no t ed for many years that patients 

who experienced s evere premature separation of the 

placenta hemorrha ged uncontrollably and at autopsy, the 

blood failed to clot. The reason for this was a matter 

of speculation and lead to studies which revealed a 

relative or compl ete l a ck of circulating f1brinogen 

as a consistent f inding. 

Experimental work with placental extracts showed 

them to be rich i n thromboplastin or a thromboplast1n-

11ke substance. Animal experiments with such extracts 

showed that when such extracts were infused intraven­

ously rapidly in dogs a nd cats, death soon followed, 

simulating the chain or events in cases of severe pre­

mature separation of t h e placenta. If given slowly, 

the animals survi ved but exhibited defibrination of 

the blood (24,25,26). Pregnant animals seemed more 

sensitive to such extra cts then other animals. 
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Amniotic fluid was demonstrated to be rich in 

thromboplastin. The thromboplastin content of the 

amniotic fluid is dependent on the amount of tissue 

derived from fetal exfoliation and decidua when the 

fluid gains access between the chorion and myometrium 

(2?) following placental separation. 

The fact that the ~yndrome occurs usually near 

the end of the first stage of labor suggests that a 

certain set of circumstances is needed for its develop­

ment. These include both an available portal of escape 

and the forceful expulsion of amniotic fluid from the 

uterus. 

There are two avenues of entrance of amniotic 

fluid into the maternal circulation. The commonly 

accepted manner involves a rupture of the membranes in 

the upper uterine segment with escape of fluid through 

the utero-placental site by a difference in the pres­

sure gradient set up by violent and tetanic uterine 

contractions. 

One manner by which amniotic fluid may escape 

into the maternal circulation has been well demon­

strated (28,29). Amniotic squamous cells have been 

identified between the amnion and chorion, in the 

placental margin, the decidual sinusoids, and 

myometrial veins. Following rupture of the fetal 
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membranes, the amniotic fluid may dissect between them 

and the uterine wall and, in rare instances, reach the 

placental margin to enter the venous sinusoids and the 

systemic circulation. The escape of fluid is enhanced 

by for-ceful contractions and those conditions in which 

the uterine vessels are opened abnormally as in rupture 

of the uterus, Caesarian section, marginal separation 

of the placenta, and normal separation of a partial 

placenta accreta (29). 

The second and more frequent outlet is through 

the endocervical veins. These vessels become lacerated 

during labor and account for the 11 bloody show". The 

upper portion of the cervix is thought to be incor­

porated in the lower uterine segment during labor. 

Some of the endocervical veins are thus included in the 

lower uterine segment and would not be covered by fetal 

membranes unless they remained intact until the present­

ing part had traversed the dilated cervix (20). 

Should the membranes rupture prior to labor, the 

distal portion of the lower uterine segment might be­

come devoid of fetal membranes and allow the amniotic 

fluid to come in contact with myometrium. If the fetal 

vertex were to tamponade the cervix, intrauterine pres­

sure might increase sufficiently as the result of labor 

to allow the trapped fluid to enter the uncovered endo-
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cervical veins. If the fluid is infused slowly, de­

fibrination will result, the decidual vessels will 

fail to thrombo s e and hemorrhage will result. 

Further work demonstrated the presence of a cir­

culating fibrinolysin in such patients including a 

patient who survi ved amniotic fluid embolism after 

treatment with f i brinogen (17). The presence of this 

enzyme is interpr eted as the response of the body to 

the abnormal ext r eme f i brin deposition which occurs 

when all the avai lable fibrinogen is utilized in the 

massive clotting. The fibrinolysin lyses the clots 

and uncontrollabl e hemorrhage ensues. The presence of 

this fibrinolysi n is easily demonstrated by the 11 clot­

observation test " . 

In cases of amniot ic fluid embolism, the same set 

of circumstances prevai l. Tetanic contractions initiate 

the chain of events whi ch results in inability of the 

blood to clot. 

A similar s et of circumstances may occur in 

instances of long-standing intrauterine fetal death, 

usually two months or more, associated with Rh isosensi­

tization. Following the death of the fetus, autolysis 

increases the thromboplastin content of the amniotic 

fluid and, if violent uterine contractions with intact 

fetal membranes are allowed to occur, the fatal chain 
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of events may supervene. 

The routine use of oxytocic drugs is condemned 

(20) since it is felt t hat superimposing the contractile 

effect of the drug on t he uterus about to enter labor, 

or in active labor may increase the frequency of 

amniotic fluid i nfusion by producing tetanic uterine 

contractions. I t is f elt that amniotomy is well indi­

cated in violent labor to decrease intrauterine pressure. 

Fibrinogen i s the only definitive treatment of 

afibrinogenemia a nd the amount given should be equal to 

the amount in the blood (8-12 grams) to allow for the 

possibility of complet e defibrination. Four grams has 

been shown to be the smallest effective amount which 

can be given. 

* * * * * 
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CONCLUSION 

1. Maternal afibr inogenemia is a syndrome pro­

duced by the infusion of thromboplastin rich amniotic 

fluid into the ma ternal systemic circulation, result­

ing in massive i ntravascular thrombosis, utilization 

of all available fibrinogen, and a fibrinolytic response 

lysing the thrombi and producing uncontrollable hemor­

rhage. 

2. This syndrome has been described in cases of 

severe premature separa tion of the placenta, amniotic 

fluid embolism, and long-standing intrauterine fetal 

death with concomitant Rh isosensitization. 

3. Tetanic uterine contractions are necessary to 

force the amniot i c fluid into the maternal circulation 

by causing greatl y incr eased intrauterine hydraulic 

pressure. 

4. A defici ency of circulating fibrinogen and/or 

the presence of a circulating fibrinolysin may be de­

tected by the 11 clot-observation test". 

5. Delivery via the pelvic route with amniotomy 

to reduce intrauterine pressure is the preferred 

method of management. More radical procedures merely 

place the patient in more danger. 

6. Fibrinogen in amounts adequate to replace the 
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entire amount nor mally present in the body is the only 

definitive treatment f or afibrinogenemia and should be 

available for immediat e use should the need arise. 

7. Anticipa tion, recognition, and proper treat­

ment of this syndrome will decrease the incidence of 

tragic maternal and/or fetal death. 

* * * * * 
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APPENDIX 

CASE HISTORY 

The followi ng is a case history of a 27 year-old 

white female, gravida 3, para 2, who entered the 

obstetrical ward at Nebraska Methodist Hospital at the 

time during which the author of this paper was a senior 

clerk on the obs t etrical service. This case provided 

the stimulus for my investigation into the problem of 

afibrinogenemia a s a cause of maternal death. 

"This gravida 3, para 2, white female entered 

Nebraska Methodi st Hospital at 8:00 p.m. on October 13, 

1953 for routine induct ion. The patient was given 

quinine grains 5 , strychnine grains l/3Oth at 9:00 and 

again at 9:30 and again at 10:00. Castor oil, ounces 

1, was administer ed at 11:00 and a soapsuds enema was 

given at 1:00 a. o. on October 14, 1953. Pitooin, 

minims 1, was administ ered at 5:00 a.m. on October 14. 

Prior to this time, the patient had had no labor 

contractions. I t was noted at 5:30 that the patient 

had a watery show and, at 6:00, a slight bloody show, 

at which time, t h e feta l heart beat was 136. The 

cervix was dilat ed 3 cm. and the presenting part was 

at station zero, the position not given. At 6:25, it 

was noted that l abor contractions were occurring one 
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to one and one-ha lf minutes, and lasting for 60 to 70 

seconds. The pat ient was having a watery show, was 

restless, and apparentl y, blood pressure was not obtain­

ed, and her respi rations were noted as being slow. At 

7:00 a.m., oxygen was begun because of marked cyanosis; 

at 7:05, the pat i ent pr ecipitated. The baby, however, 

was stillborn. Vaginal hemorrhage apparently was more 

than normally expected. Blood was crossmatched and the 

uterus was packed. The bleeding apparently was under 

control between 7 :30 a nd 8:45 at which time it was not­

ed that the uterus was firm at intervals, but bleeding 

had started again and t he pack was saturated. The 

patient continued to r eceive blood, a total of four 

pints being administered. By 9:15, the patient's 

respirations were shall ow, pallor was marked, and 

oxygen was again start ed. A venous cutdown in the left 

ankle and in the right antecubital fossa were done at 

this time. At 9 : 30, t h e patient was given coramine 

½ cc. and pitocin , one- half ampule. This again was 

administered at 9 :50; h owever, the patient failed to 

respond to the medicat i on and respirations- ceased at 

approximately 9: 55. Th e patient was pronounced dead 

at 10:15 a.m."(54 ). 

The significant gr oss findings at post mortem 

examination included t h e following: 
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l. Most of blood from the veins of the broad 

ligament was fluid when the veins were cut open. 

2. Numerous petechial hemorrhages on the visceral 

p eri cardum. 

3. Subendocardial hemorrhages in the ventricles, 

the largest being 31' cm. in greatest diameter. 

4. Massive submucosal hemorrhages present in 

both renal pelves and extending into the ureters for 

a short distancw. 

5. Normal appearing placental site. 

6. No blood clots in the uterus. 

7. Large amounts of packing removed from the 

uterus contained no clotted blood, but were well soaked 

in liquid blood. 

8. No hemorrhage in the wall of the uterus. 

9. A few petechial present in the gastric mucosa. 

The post-mortem report continues, 11 This is a case 

of massive post-partum hemorrhage with death resulting 

from shock and loss of blood. It is of marked interest 

to note that there is no evidence of any clotted blood 

present in the uterus, or about the packing which was 

placed in the uterus, even four hours after this pro­

cedure was performed. It is also of note that there 

is no clotting of the blood which was taken for cross­

matching, approximately four hours prior to death. 
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Of added interest and i mportance are the hemorrhages 

in the aubendocar dial area, also in the renal pelves 

and gastric muco sa. This would tend to place this as 

a case of afibrinogenemia which is known to occur after 

premature separat ion of the placenta. This was an 

apparent case of premat ure separation of the placenta, 

and the gross fi ndings help to substantiate that this 

represented a cas e of a fibrinogenemia. Although 

adequate antemortem laboratory studies are not availa­

ble to prove absolutely that the etiology of this 

case is afibrinogenemia , both the clinical course and 

autopsy findings are h i ghly suggestive." 

* * * * * 
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