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Summary: Amniotic fl uid embolism (AFE) is a rare and often fatal obstetric complication, characterized by sudden cardiovascular collapse, 
dyspnea, seizures, mental alteration or coma and laboratory and clinically dia gnosed disseminated intravascular coagulation (DIC). Patient’s 
reaction is typically biphasic with initial pulmonary hypertension and right ventricular failure, followed by left ventricular failure during or 
immediately right after labor. Early recognition of AFE is critical to a successful survival. Aggressive shock management is needed in collaboration 
with an anesthesiologist. Several aspects of the condition remain a controversy. This review critically examines, from the best available evidence, 
the current knowledge regarding the epidemiology, pathophysiology, dia gnosis, and available treatment of AFE. This dia gnosis still determines 
perinatal morbidity and mortality and potential permanent neurological symptoms for surviving patients.
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Souhrn: Embolie plodovou vodou (AFE – amniotic fl uid embolism) je vzácná, velmi závažná a  často fatální porodnická komplikace. Je 
charakterizována náhle vzniklou alterací psychického stavu s kardiovaskulárním kolapsem a probíhající diseminovanou intravaskulární koagulací 
(DIC – disseminated intravascular coagulation). Reakce organismu na AFE je bifázická. Nejprve reaguje organizmus na cizorodé partikule 
v plicním řečišti vazokonstrikcí s iniciálně se rozvíjející plicní hypertenzí, která se klinicky manifestuje dušností, tachypnoí a křečemi s následným 
selháváním pravostranných srdečních oddílů. Ve druhé fázi, která může nebo nemusí volně navazovat na první fázi, dochází v  důsledku 
přetrvávání plicní hypertenze a pravostrannému srdečnímu selhávání k navazujícímu levostrannému srdečnímu selhání a postupnému rozvoji 
generalizované periferní vazodilatace. Rozvíjející se DIC a selhávající krevní oběh jsou hlavními příčinami rychle postupující alterace celkového 
stavu postižené pacientky a proto je rychlá a účinná terapie nutností pro zvládnutí situace, pokud u pacientky byť jen diferenciálně dia gnosticky 
na AFE pomýšlíme. Tato dia gnóza stále velice ovlivňuje perinatální morbiditu a mortalitu a u přeživších pacientek mohou přetrvávat závažné 
neurologické obtíže.

Klíčová slova: embolie plodovou vodou – diseminovaná intravaskulární koagulace – mekonium – Zinc-coproporfyrin

nifi cant dia gnosis of amniotic embolism 
remains unpredictable.

The incidence of amniotic fl uid em-
bolism varies in the literature from 1 in 
15,000 to 1 per 55,000 deliveries, but the 
exact statistics are not known  [3]. Ma-
ternal mortality from the disease is very 
high at around 25%, although thanks to 
progress in intensive medicine, a  large 
proportion of patients can be saved by 
early interventions [4]. Only 15% of pa-

the whole process of amniotic fluid 
embolism through the examination of 
pathophysiological and immunologi-
cal mechanisms, the exact etiology and 
pathophysiology of the maternal reac-
tion remain unknown.

An important part of the therapeutic 
process is the early recognition of risk 
factors in patients aff ected by AFE. Un-
fortunately, no associated risk factors 
are known; therefore, the clinically sig-

Introduction

Amniotic fl uid embolism (AFE) is one of 
the rare but most serious and worst dia-
gnosable conditions in obstetrics. The 
presence of amniotic fluid in the ma-
ternal bloodstream during delivery was 
first recorded by Professor Meyer in 
1926 [1]; clinical presentation and symp-
toms were first described by Steiner 
and Lushbaugh in 1941  [2]. Although 
for decades of eff orts trying to explain 
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tors [14,15]. Factors signifi cantly increas-
ing the risk of AFE include maternal age 
over 35 years, cesarean section or other 
form of operative delivery (forceps deliv-
ery, vacuum extraction), placental disor-
ders (placenta previa, placental abrup-
tion), preeclampsia and fetal distress. 
Reverse causality is possible in opera-
tive deliveries and fetal distress. In the 
Canadian study, they followed up the 
riskiness in polyhydramnios, cervical lac-
eration and uterine rupture. The ques-
tion remains in induced labor in the Ca-
nadian study with increased risk of AFE 
almost twice as high as spontaneous 
childbirth. The American study did not 
confi rm this association. The results of 
these studies may be infl uenced by the 
overestimation of "lighter" forms of AFE; 
retrospective data was based only on 
medical records. Data from a  prospec-
tive British AFE study using the UK Ob-
stetric Surveillance System (UKOSS) are 
still not available.

Pathophysiology

Pathological changes in acute amniotic 
fl uid embolism are predominantly non-
specifi c and include pulmonary edema, 
atelectasis, congestion in the pulmo-
nary tract, emphysema and signs of mi-
crothrombosis. Larger emboli are not 
noticeable in the main vessels. Tradi-
tional confi rmation of pathological dia-
gnosis is based on the presence of fetal 
tissue from amniotic fl uid in the capil-
laries of the pulmonary tract. Amniotic 
fluid contains squamous epithelium 
from the skin of the fetus, fetal meco-
nium mucin, fat amounts of vernix ca-
seosa and fetal hair  [16]. These deriva-
tives can be confirmed by dyeing in 
a  light microscope using hematoxylin-
eosin stain (individual cells), alcian blue 
stain (acid mucopolysaccharides), mu-
cicarmine stain (mucus), oil red O stain 
(fat), or it is possible to use immunohis-
tochemical markers such as cytokera-
tin AE1/ AE3 (according to pathologists 
of the so-called "pancytokeratin")  [17]. 
Japa nese scientists report the use of 

Incidence

The approximate incidence of amniotic 
fluid embolism ranges worldwide be-
tween 1: 8,000 – 1: 80,000 [12]. Morta lity 
rates for this dia gnosis are very high, but 
relevant data are not available. The exact 
and defi nitive dia gnosis is established 
only ex post by autopsy report. Since 
peripartum morbidity and morta lity are 
not subject to compulsory reporting, we 
can only use data from literature.

In 1926, Meyer first described fetal 
tissue in the pulmonary circulation of 
a  mother who died suddenly of child-
birth, but it was not until 1941  that 
Steiner and Lushbaugh’s nosological 
unit was associated with sudden death 
during delivery and defi ned as amniotic 
fl uid embolism. Steiner and Lushbaugh 
calculated the incidence of this newly 
described disease as 1 : 8,000, but this 
calculation was certainly greatly overes-
timated, because another 26,000 deliv-
eries were performed without this com-
plication. The actual incidence is diffi  cult 
to assess statistically due to the issue of 
dia gnosis and the absence of reports of 
subclinical and non-fatal cases. We are 
in a similar situation with the question 
of maternal and perinatal mortality. The 
data are not consistent in the Czech Re-
public or worldwide, and therefore mor-
tality is only estimated and corrected ac-
cording to individual case reports – for 
Great Britain, the latest population study 
reports maternal mortality at around 
24% and in the US around 21%; perinatal 
mortality associated with amniotic fl uid 
embolism has ranged between 10–44%
[13] in recent decades, according to 
these studies.

Risk factors

Until recently, risk factors were ob-
tained from individual case reports, au-
topsy reports and occasional reviews. 
In 2009, two comprehensive popula-
tion retrospective cohort studies com-
piled and reviewed data of 3 million hos-
pitalized mothers looking for signifi cant 
links between AFE and potential risk fac-

tients who survive the shock phase re-
main without permanent neurological 
consequences [5].

AFE was fi rst described as a  clinical 
syndrome characterized by the presence 
of amniotic fl uid and parts of fetal tis-
sue in the maternal pulmonary circula-
tion, causing pulmonary tract blockage 
and the development of pulmonary hy-
pertension. In the original description, 
Steiner and Lushbaugh recorded the 
presence of mucin, an amorphous eosin-
ophilic material, and squamous cells in 
mothers who underwent amniotic fl uid 
embolism. However, parts of fetal tissue 
were also found in mothers without cli-
nical symptomatology indicative of am-
niotic fl uid embolism [6];therefore, the 
development of the anaphylactoid ma-
ternal reaction based on immunolog-
ical stimuli from fetal tissue  [7] is now 
accepted rather than the classical patho-
physiological mechanism of throm-
boembolism. Amniotic fluid contains 
many vasoactive and procoagulant sub-
stances, including platelet activating 
factor, cytokines, bradykinin, thrombox-
ane, leukotrienes and other arachidonic 
acid derivatives  [8] that can seriously 
affect the maternal bloodstream. This 
theory of pulmonary vasoconstriction 
and pulmonary microembolization ex-
plains why fetal cell material may be 
missing from the autopsy reports of 
mothers who were considered to suff er 
from amniotic fl uid embolism with all 
typical symptoms. This immunological 
hypothesis leads us to describe amniotic 
fl uid embolism as an anaphylactoid syn-
drome associated with pregnancy that 
explains the decreased concentrations 
of C3  and C4  complement complexes 
in mothers who have undergone am-
niotic fl uid embolism [9]. The anaphylac-
tic reaction was fi rst associated with the 
pathophysiology of amniotic fl uid em-
bolism in 1956 by Attwood [10]. Anaphy-
lactoid reaction is called non-IgE degran-
ulation of the mast cells and subsequent 
excretion of histamine with clinically evi-
dent vasodilatory hypotension [11].
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to maternal blood and enhanced plate-
let activation, but there is no evidence 
for fi brinolytic features of amniotic fl uid 
components. Therefore, consumption of 
coagulopathic proteins is most likely to 
be the primary cause of bleeding [26].

Dia gnostics

The dia gnosis of amniotic fl uid embo-
lism is based on clinical symptomatology 
and is one of the dia gnoses per exclusion 
after excluding all possible explanations 
of the shock during and after delivery. 
In an eff ort to objectify symptoms and 
contexts, various dependent criteria are 
available. The most common symptoms 
are shortness of breath, hypotension, 
convulsions, maternal disseminated in-
travascular coagulation (DIC) and fetal 
hypoxia. Unfortunately, the causality of 
the last symptom is uncertain. Early dia-
gnosis signifi cantly improves the survival 
of the mother. The detection of a  ma-
ternal critical condition during deliv-
ery is crucial for subsequent therapeutic 
steps. Eff orts to systematize and imple-
ment dia gnostic criteria would signifi -
cantly reduce ambiguities and delays in 
making urgent decisions. A French study 
proposed the dia gnosis of amniotic fl uid 
embolism using four criteria [27]:
1.  Sudden cardiopulmonary arrest or hy-

potension with respiratory distress 
(shortness of breath, cyanosis, periph-
eral oxygenation < 90%).

2.  DIC – coagulopathy confirmed 
without severe blood loss or shock.

3.  Onset of clinical signs during child-
birth or within 30 minutes after deliv-
ery of placenta.

4.  Absence of feverish state (body 
temperature < 38 °C).

About 66% of mothers who died of 
amniotic fluid embolism met all four 
of the above criteria [27].

Laboratory tests are still nonspecifi c 
(blood count, coagulation tests, Astrup 
tests, cardiac enzymes, iontogram). Ob-
vious DIC is manifested by prolongation 
of the international normalized ratio and 

this experiment, he postulated the 
possibility of pulmonary failure as the 
overall response of the organism to 
a complement-induced granulocytic re-
sponse [22]. Ten years later, Benson pro-
posed a mechanism similar to the ana-
phylactic reaction of a healthy organism 
to exposure to fetal antigens from am-
niotic fl uid. Laboratory levels of women 
with AFE indicated very low serum con-
centrations of C3  and C4  complement 
complexes, which support the notion 
of complement activation and AFE de-
velopment [23]. C3 and C4 complement 
complexes are the main representatives 
of the organism’s humoral defenses; the 
main function of which is opsonization, 
chemotaxis and chemical lysis of the 
cell. Their consumption indicates an in-
appropriate reaction of the organism to 
a nonspecifi c insult in the form of fetal 
tissue in AFE [24]. In the Czech literature, 
we can fi nd the equivalent of AFE called 
the anaphylactoid reaction of the organ-
ism during amniotic fl uid embolism.

Multifactorial involvement in AFE also 
aff ects the blood count and coagulation 
cascade. In vitro amniotic fl uid improves 
thrombogenic capability by creating 
a  so-called "thromboplastin-like" ef-
fect, which accelerates platelet aggre-
gation and activates complement. Am-
niotic fl uid contains tissue factor, which 
activates factor X by binding to factor 
VII and initiates the coagulation cas-
cade by the extrinsic pathway and ac-
celerates the development of consump-
tion coagulopathy. The contradiction of 
these two disrupts the balance of clot-
ting and creates microvascular thrombi 
on the one hand, causing vasoconstric-
tion in the capillary circulation and, on 
the other hand, prolonging the time re-
quired to form a functional thrombus in 
the physiological response to postpar-
tum bleeding and unstoppably aggra-
vate massive fi brinolysis by consuming 
other factors  [25]. Using a  thromboe-
lastography analysis, we can demon-
strate a hypercoagulation condition as-
sociated with amniotic fl uid exposure 

monoclonal antibody TKH-2 as the most 
sensitive method to detect amounts of 
meconium and AFE-derivative mucin 
from fetal mucus in lung autopsy speci-
mens compared to conventional stain-
ing with hematoxylin-eosin or alcian 
blue stains [18]. TKH-2 is a sensitive an-
tibody to mucin glycoprotein-sialyl Tn 
(STN). Fetal tissue was found not only in 
the lungs of the deceased mother, but 
also in the capillaries of other organs 
(e. g., cervix, lower uterine segment, kid-
neys, heart, liver, spleen, adrenal glands, 
pancreas and brain [19]).

The pathogenesis of the disease is 
not entirely clear. The transition of am-
niotic fl uid into maternal circulation is 
done in the placental barrier by break-
ing the space between the maternal and 
fetal compartments allowing particles 
from amniotic fl uid to come through. At 
the level of endocervical veins, disrup-
tion of the uterine mucosa and placen-
tal villi occurs as the pressure gradient 
increases, and the amniotic fluid en-
ters the maternal circulation in increas-
ing amounts. This hypothesis is con-
fi rmed by the work in which hypertonic 
solution with iodine-labeled albumin 
(125I-labeled albumin) was applied intra-
amniotic and subsequently detected in 
the maternal circulation [20]. This mech-
anism confi rms the increased risk of AFE 
in mothers with placental disorders, op-
erative deliveries, cervical or uterine lac-
erations and in fetuses with polyhy-
dramnios. Parts of the fetus (fetal debris) 
trapped in the cervical veins can also 
enter the maternal bloodstream during 
involution [21].

The traditional notion of occlusion of 
the pulmonary veins by amniotic fl uid 
is currently being replaced by an immu-
nological hypothesis, supported by the 
absence of distinct particles obliterat-
ing the pulmonary tract and great inter-
individual variability in clinical manifes-
tations of AFE. In 1984, Hammersmichdt 
described the activation of comple-
ment in experimental incubation of am-
niotic fluid and normal plasma. With 

proLékaře.cz | 21.12.2022 | login: erika.franc@seznam.cz



264

AMNIOTIC FLUID EMBOLISM  REVIEW AND MULTICENTRIC CASE ANALYSIS 

Ceska Gynekol 2022; 87(4): 261– 268

volumotherapy, it is advisable to use 
ECHO, as well as monitoring using the 
established CVC and arterial catheter. 
Administration of crystalloids and col-
loids is indicated; vasopressors are ad-
ministered in refractory hypotension 
(adrenaline is the drug of choice as 
in other anaphylactoid reactions, no-
radrenaline and dobutamine can be 
administered continuously). Due to 
the fact that even with adequate oxy-
gen therapy in maternal anemia, fetal 
hypoxia may occur, so we do not hes-
itate to administer transfusions to the 
mother.

3.  Coagulopathy therapy – we follow 
general recommendations for life-
threatening bleeding.

4.  Stabilization of the internal environ-
ment and its disorders.

We also check for DIC manifestations 
such as uterine bleeding, puncture 
bleeding, and petechiae. Administration 
of hydrocortisone at a dose of up to 2 g 
per 24 hours reduces pulmonary vasos-
pasm and pulmonary edema. In addi-
tion, the cardiac response to catechola-
mines may be potentiated.

AFE treatment includes supportive 
and non-causal therapy requiring inten-
sive management. Monitoring includes 
pulse oximetry, strict monitoring of in-
take and output, monitoring of blood 
pressure, regular sampling and moni-
toring of changes in coagulation, cap-
nometry, inserting of an arterial catheter 
for more accurate monitoring of cardiac 
output, and central venous pressure. 
Transesophageal echo is preferably used 
to refi ne the response to infusion the-
rapy in order to avoid a high preload ex-
posure. In the fi rst moments, correction 
of hemodynamic instability is important, 
as well as the therapy of coagulation dis-
orders by administration of fresh plasma 
and platelet concentrate. The adminis-
tration of cryoprecipitate in DIC therapy 
containing fi bronectin, which facilitates 
the removal of fetal components using 
the monocyte-macrophage system [36], 

likrein, thus C1INH affects not only 
pro-infl ammatory factors, but also coag-
ulation  [34]. Other markers whose lev-
els deviate from the norm in AFE include 
IGFBP-1 (insulin-like growth factor bind-
ing protein 1), BNP (brain natriuretic 
peptide), chromogranin A, tumor mark-
ers CA 125, CEA, SCC and PSA. Unfortu-
nately, these tests cannot yet be used by 
bedside methods, and in most hospitals, 
the results are delayed several days. Dia-
gnostic markers from serum are a prom-
ising way for STATIM examinations in 
case of suspected AFE. In the future, 
these markers and their evaluation need 
to be addressed and their use verified in 
clinical trials.

Treatment

AFE therapy is symptomatic and focuses 
on ensuring cardiopulmonary stability 
and adequate oxygenation of maternal 
tissues as early as possible. If the con-
dition has developed before or during 
childbirth, we indicate acute caesarean 
section. The life of the mother has prior-
ity over the life of the fetus. Mothers 
after initial stabilization often need to be 
hospitalized in the intensive care unit.

Even if AFE is suspected, it is necessary 
to immediately administer oxygen with 
a mask, continuously observe vital func-
tions (BP, ECG, SpO2, consciousness), call 
an experienced obstetrician and anes-
thesiologist and a suffi  cient number of 
paramedical staff . It is necessary to keep 
documentation in accurate chronologi-
cal order.

As part of AFE therapy, we pursue the 
following basic objectives [35]:
1.  Ensuring suffi  cient oxygenation – we 

administer oxygen with a mask. When 
needed, the anesthesiologist initiates 
mechanical ventilation with OTI. It is 
often necessary to include a high PEEP 
(positive end-expiratory pressure).

2.  Maintaining cardiac output and blood 
pressure – volumotherapy is essential. 
If possible, a central venous catheter 
(CVC) is inserted to provide adequate 
intravenous therapy. To optimize 

partial thromboplastin time (aPTT) with 
decrease in fi brinogen levels. Cardiac en-
zymes may be elevated and blood gases 
confi rm hypoxemia. Pulse oximetry indi-
cates total oxygen hyposaturation. X-ray 
signs are bilateral heterogeneous and 
homogeneous opacities with unclear 
pulmonary edema difficult to distin-
guish from other causes (left-sided heart 
failure, pneumonia, transfusion-related 
acute lung injury) [28]. Transesophageal 
echocardiography may demonstrate 
right-sided heart failure and dilation of 
the right-sided heart compartments, but 
we rarely have a cardiologist available in 
obstetrics.

Recently, there has been an eff ort to 
use special dia gnostic markers for AFE 
and their use in clinical practice. These 
new methods include detection of Zinc-
coproporphyrin, sialyl Tn (STN), tryptase, 
and complement. Zinc-coproporphy-
rin is a dye characteristic of meconium 
amounts, with similarly elevated lev-
els of sialyl Tn, fetal meconium antigen 
and mucin [18]. Likewise, we can use the 
SCC (squamous cell carcinoma) antigen, 
which is up to several times higher in the 
serum in patients with AFE [29]. Tryptase 
is a marker of mast cell degranu lation, 
and in some studies, elevated serum 
beta-tryptase enzyme levels are asso-
ciated with severe AFE  [30,31], while 
some authors describe normal lev-
els  [32]. The most promising seems to 
be a  decrease in the levels of C3  and 
C4 complement complexes, where tests 
confi rm 88–100% sensitivity and 100% 
specifi city with the dia gnosis of AFE [23]. 
The decrease in C3 and C4 levels of the 
complement complexes is explained 
by the consumption during activation 
of the complement cascade in the clas-
sical pathway by establishing STN (fetal 
meconium and mucin component) [24]. 
Another marker studied is C1INH (C1 es-
terase inhibitor). The acti vity of this en-
zyme was statistically significantly re-
duced in AFE  [33]. C1INH is the main 
inhibitor of the C1  complement com-
plex, activated factor XII (FXIIa) and kal-
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arterial access and a  central – venous 
cannula were secured by the anesthe-
siologist to take another blood sample 
and to be able to give suffi  cient circula-
tory support.

According to the anesthesiologist's re-
cord. 2  ×  20 mg of ephedrine, 1 g Exa-
cyl, 8 g of Haemocomplettan in total, 
10  mL calcium gluconicum and two 
units of red blood cell transfusions were 
initially applied. The patient was intu-
bated to be able to compensate for the 
circulation and for the gynecologist to 
be able to suture the birth injuries. The 
fi rst blood results were: Astrup pH 7.2; 
lactate 2.6–2.9  mmol/L; hemoglobin 
142/116/102 g/L and normal results of 
coagulation tests (during appropriate 
substitution) and fi brinogen 4.24 (after 
8 g of Haemocomplettan). After sutur-
ing the birth injuries, blood pressure was 
still fl uctuating even during medical cir-
culatory support by catecholamines (no-
radrenaline 0.2–1.3 mg/ hour). Then, the 
intubated patient was transferred to the 
intensive care unit on circulatory sup-
port with a nasogastric tube and urinary 
catheter with diuretic support. At the in-
tensive care unit, thoracic ultrasound 
was performed by an anesthesiologist 
without signifi cant enlargement of the 
right heart chamber or pericardial eff u-
sion and the ECG was without any signs 
of acute cardiac ischemia. At 22:30, the 
blood results were as follows: Astrup pH 
7.233; lactate 1.4 mmol/ l; minor hypona-
tremia and hypomagnesemia; Hs-tro-
ponin elevation to 138; proBNP eleva-
tion to 114; and leukocytosis at 38.9. The 
rest of the blood count and coagulation 
were in the normal range. Based on ac-
tual blood results, we initiated antibio-
tic therapy with Azepo 2 g in 0.9% NaCl 
100 mL i.v. every 8 hours and anticoagu-
lant therapy with Fraxiparine 0.3 mL s.c. 
in 24 hours. At the ICU, blood pressure 
gradually stabilized and in the morn-
ing, we could progressively control the 
circulatory system with catecholamines. 
The patient was cardiopulmonary sta-
ble and extubated without complica-

stage of labor, 2 IU Oxytocin in 100 mL 
SS (of normal saline) i.v. infusion was ad-
ministered. Afterwards, the baby was 
born at 17:02  without any complica-
tions. At 17:38, the patient complained 
about weakness and nausea, but she ne-
gated dyspnea or pain. When the doc-
tor came to the delivery box, the patient 
was oriented and able to communicate 
with medical staff  members but the pa-
tient's somnolence was developing very 
quickly. At that moment, the blood pres-
sure was 61/ 43  mmHg and heartbeat 
was 128/ min. An oxygen mask was put 
on the patient's face. The patient deliv-
ered the entire placenta with approxi-
mately 250 mL of clot. Meanwhile, blood 
samples were taken – blood count 
and coagulation. Infusion therapy was 
started by intravenous bolus injection 
of 5  IU of Oxytocin and continuous in-
fusion of 10  IU of Oxytocin in 500  mL 
of 5% Glucose. Two 400  μg tablets of 
Mispregnol per rectum were inserted. 
According to the patient's clinical con-
dition and repeated hypotension, the 
senior consultant and anesthesiologist 
were called immediately. In the mean-
time, the birth canal was controlled and 
assessed as fi rst grade perineal rupture 
and laceration of the right labium major 
as the birth injury. Total blood loss was 
estimated to be about 600 mL. Abdomi-
nal ultrasound was performed not-
ing an empty retracted uterus, insigni-
fi cant (about 150 mL) free fl uid behind 
the uterus, subhepatic area without any 
free fl uid and homogenic hepatal tissue 
without any signs of hematoma. Cavum 
Douglasi via rectal ultrasound was also 
present without a signifi cant amount of 
free fl uid. At that time, there was no in-
dication to perform exploratory lapa-
rotomy. As a  diff erential dia gnosis, we 
considered postpartum hemorrhage, 
amniotic fluid embolism or sponta-
neous hemoperitoneum in postpartum 
potential rupture of intra-abdominal or-
gans. Following medication and steps 
according to the anesthesiologist’s re-
cord: a  second venous access and an 

also seems to be ideal. Meanwhile, the 
only alternative is the administration 
of antifibrinolytics aprotinin and ser-
ine proteinase inhibitor FOY in clinical 
studies, but without major clinical use 
yet [37,38]. The main goal is to evaluate 
and analyze statistical local data which 
are often inconsistent due to trouble-
some defi nitions [39].

Case report 1

A case of a 33-year old healthy primip-
ara in the 39th week of pregnancy. She 
was dia gnosed with gestational diabe-
tes and put on a diabetic diet, but other-
wise with an insignifi cant medical his-
tory. The patient was sent for admission 
from a prenatal outpatient’s department 
for a  newly dia gnosed gestational hy-
pertension suspected of an incipient 
preeclampsia according to a blood pres-
sure decompensation and PEI 267. Dur-
ing hospital admission, blood pressure 
gradually normalized without any med-
ication, the patient was without any 
preeclamptic symptoms, the cervix was 
closed and the fetus ultrasound was 
normal (eutrophic fetus, doppler fl ow-
metry in normal range). Because of the 
incipient preeclampsia suspicion, we in-
itiated induction of labor by inserting an 
intracervical Foley catheter. Next day, we 
continued inducing labor with 25 μg Mis-
pregnol tablets per os every two hours 
until the sixth tablet per day. After every 
Mispregnol application, cardiotocogra-
phy (CTG) was performed. The day after 
at 5  am, amniotic membranes sponta-
neously ruptured and at 7:59 am, when 
regular contractions started and the cer-
vix was dilated to 4 cm, the patient was 
transferred from the ward to the deliv-
ery room. During the fi rst stage of labor, 
the patient's medication was Butylsco-
polammonium bromide Kalceks 20 mg 
i.v. in 100 mL FR1/ 1, and because of sec-
ondary weak uterine contractions, 2  IU 
oxy tocin + 500 mL 5% glucose i.v. and 
0.5 amp. nalbuphine  +  100  mL SS i.v. 
was used as analgesia. The cervix was 
fully dilated at 16:11. During the second 
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volume expansion, otherwise there was 
a decrease in blood pressure and tachy-
cardia; it was necessary to support circu-
lation with noradrenaline 0.4 μg/ kg/ min, 
blood pressure was 100/ 60 mmHg, and 
heart rate was 130/ min. Due to the pa-
tient's worsening condition, simple hys-
terectomy was indicated and carried out 
with noradrenaline support of the circu-
latory system. Local hemostatic agents 
were used for diff use surface bleeding 
during the procedure – TachoSil patch to 
the parametrium, on the vaginal stump 
and under the vesicular term fi le, and 
then Surgicel on the abdominal mus-
cles. Total blood loss during the proce-
dure was 600 mL. During the procedure, 
3× platelet concentrates, 5× red blood 
cell transfusions, 5× frozen plasma and 
6 g fi brinogen were administered. He-
matology reports showed severe he-
molysis and non-clotting blood. Due to 
the shock and DIC, the patient was again 
transported to the ARO RES bed after 
surgery, where blood transfusion, DIC 
therapy and circulatory support contin-
ued. Hypofi brinogenemia and coagula-
tion impairment persisted (Quick = 37%, 
APTT  =  83.0, thrombin time  =  34.6, fi -
brinogen  =  1.0). Repeated administra-
tion of 10 mg Novoseven was given. 
According to echocardiography, the pa-
tient developed right heart congestion – 
enlargement of the right ventricle and 
signs of pulmonary hypertension, and 
according to CT, there was fl uidothorax, 
which drained. There was also elevation 
of cardiac markers. After 48 hours, there 
was gradual stabilization of the patient. 
She was gradually weaned off  sedation, 
and coagulation parameters improved. 
A  total of 24 g of fi brinogen, 20 mg of 
Novoseven, 8× platelet concentrate, 27× 
frozen plasma, 31× red blood cell trans-
fusions, and 4,200  units of Prothrom-
plex were administered to the patient. 
On the 6th postoperative day, the patient 
was transferred back to the gynecologi-
cal department in a compensated condi-
tion, where we continued complex ther-
apy and parenteral nutrition. According 

lation was 4 cm with clear amniotic fl uid. 
Acute cesarean section was indicated for 
suspected thromboembolism and im-
pending fetal hypoxia. Cesarean section 
was performed under general anesthesia. 
The fi rst attempt at invasive blood pres-
sure monitoring was unsuccessful; O2 sat-
uration at the beginning of the procedure 
was 70%, and after intubation it rose to 
90%. At 12:24, a baby girl was born weigh-
ing 3,610 g, with Apgar score of 5/ 8/ 9 and 
pH of 6.78. Uterine hypotonia developed 
and was initially treated conservatively 
with uterotonics i.v. and Prostin M15 i. m. 
The uterus was further contracted. DIC 
developed: the patient bled from injec-
tion sites, cardiopulmonary system was 
unstable, and hematuria developed. 
Based on these clinical features, treat-
ment for amniotic fluid embolism was 
formed. Volume expansion, substitution 
of blood derivatives and coagulation fac-
tors (2 units of plasma, 2 red blood cell 
transfusions, 2 g Fibrinogen, 2 g Exacyl) 
were started during the operation. Total 
blood loss during the surgery was esti-
mated at 2,000 mL, and drains were in-
troduced intraperitoneally, subfascially 
and subdermally. Diuresis was preserved 
(300 mL sanguinolent urine). After the op-
eration, the patient was transferred to the 
ARO RES bed, where massive substitution 
of a blood derivative and therapy for hy-
povolemic shock continued. According to 
the viscoelastogram of ROTEM, afi brino-
genemia and hypocoagulation were pre-
sent. During the stay in the ARO bed, fur-
ther blood loss to the drains occured 
within 3 hours of the operation, bleed-
ing from the puncture sites persisted, he-
maturia, and massive vaginal bleeding 
also occurred. Fibrinogen 4 + 4 g, 3 units 
of platelet concentrate, and massive 
blood transfusions were done. Utero-
tonics I.V. bolus was administered, and 
the uterus contracted. During palpation 
of the uterine fundus, once again 300 mL 
of blood was lost. Novoseven 10 mg i.v. 
was administered, and bleeding from 
the uterus continued, even after Novo-
Seven. Circulation was dependent on 

tions. On January 11th, chest X-rays and 
ECHO were performed without any ad-
verse pathological fi ndings. The patient 
was dismissed on the 10th day after deliv-
ery without any clinical problems.

Case report 2

A 28-year-old primigravida with IDGDM 
(insulin-dependent gestational diabetes 
mellitus) and diabetic fetopathy (dou-
ble fetal contours, largest vertical pocket 
of amniotic fl uid at 95 mm) was acutely 
admitted for renal colic at 36 weeks and 
3  days of gestation. Bilateral hydrone-
phrosis was confirmed on ultrasound 
without signs of infection. Patient was 
treated conservatively. Initial laboratory 
investigation only had uric acid eleva-
tion of 575 μmol/ L, but otherwise com-
pletely without pathology. At 37 weeks 
and 1  day, labor was induced on ac-
count of bilateral symptomatic urosta-
sis and diabetic fetopathy. After the 
application of PGE E2 at 0.75 mg intrac-
ervically, regu lar uterine activity started 
along with these fi ndings: cervix was in 
the medium position, had medium con-
sistency, was 1 cm long, and 3 cm di-
lated. Artifi cial rupture of the membrane 
was performed leading to the gush of 
a  large amount of clear amniotic fl uid. 
For beta-haemolytic G streptococcal in-
fection positivity, PNC G 5 MIU was ad-
ministered i.v. After the amniotomy, the 
patient suddenly went into shock with 
a fetal heart rate of 70 bpm and oxygen 
saturation of 80%. Patient was quickly 
transferred to the delivery room and 
started on oxygen by face mask. She 
complained of chest pain, was cyanotic, 
tachypneic, and had a  blood pressure 
of 128/ 98 mmHg, heartbeat of 122/ min, 
and glycemia at 6.2 mmol/ L. Oxygen sat-
uration remained at 80% while on oxy-
gen supplementation. Alteration of fetal 
heart rate persisted. On account of non-
reassuring CTG and uterine activity, acute 
tocolysis at a dose of 10 μg Gynipral i.v. 
bolus was given. There was a slight im-
provement in fetal heart rate – 110 bpm, 
but dyspnea did not improve. Cervical di-
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therefore data need to be systematized 
and stored in global (at least national) 
registries in the future to address un-
answered questions about incidence, 
mortality and prognosis in patients for 
whom this dia gnosis will be established. 
Further research on serum markers 
pointing to AFE may help clinicians with 
uncertainty in cases where AFE is con-
sidered and to allow adequate thera py 
for the dia gnosis. Methods for the de-
tection of Zinc-coproporphyrin, sia-
lyl Tn-antigen, C3  and C4  complement 
complexes seem to be the most prom-
ising. In unexplained hypotension, ex-
tensive bleeding and progressive shock 
without detectable cause, amniotic fl uid 
embolism should always be conside-
red. Immediate complex multidiscipli-
nary support is recommended. Final dia-
gnosis is confi rmed only by an autopsy 
when treatment is not suffi  cient.
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