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Emergencies Associated
With Pregnancy and Delivery:
Peripartum Hemorrhage
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SUMMARY

Introduction: Peripartum hemorrhage is one of the leading
causes of maternal death worldwide (25%).

Methods: Selective literature review, including international
guidelines, for assessment of the causes and optimal manage-
ment of this condition.

Results: The major causes of hemorrhage are uterine atony,
placenta previa, and abruptio placentae. The diagnosis of
hemorrhage is suspected from its clinical manifestations and
confirmed by ultrasonography. In placenta previa, the placenta

is implanted in the lower uterine segment and may cover the
internal cervical os. Placenta previa is more common in older
and multiparous mothers, as well as in mothers who have
previously undergone a cesarean section. Placental abruption is
defined as separation of the placenta from the uterine wall before
delivery of the infant. The risk factors for this condition include
preeclampsia, advanced maternal age, and trauma. When it pre-
sents with manifestations of acute blood loss, premature abrup-
tion placentae must be diagnosed rapidly and treated without
delay to save the life of the mother and child. A rare, but highly
lethal, cause of bleeding is amniotic fluid embolism, which mani-
fests itself with sudden and unexplained peripartum respiratory
distress and cardiovascular collapse. Amniotic fluid embolism is
associated with high fetal and maternal mortality (20% and 60%
to 80%, respectively) even when it is optimally treated.

Discussion: Peripartum hemorrhage is an important source of
maternal and fetal morbidity and mortality. The prognosis for
both mother and child can be markedly improved if the risk fac-
tors for hemorrhage are recognized and the problem is treated
rapidly and appropriately when it arises.
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fter thromboembolism, hemorrhage in late preg-
nancy isthe second commonest cause of maternal
death worldwide (1, 2).

For patientswho have previously undergone acesarean
section and who have had placenta increta in a sub-
sequent pregnancy, hemorrhage after another cesarean
delivery isthe most dangerous complication.

About 140 000 women die annually worldwide from
acomplication of postpartum hemorrhage (5). In Europe,
one to two hemorrhage-related maternal mortalities are
to be expected per 100 000 live births.

Thelearning goals of thisarticle are to

® become aware of the importance of quickly identify-
ing therisk group and providing effective treatment
for peripartum hemorrhage, because the prognosis
of hemorrhagic complications can be improved if
the patients are treated rapidly at a center qualified
to manage this disorder;

® internalize the main therapeutic steps for the acute
case, since severe hemorrhage (>1500 mL) can also
occur inanormal population.

The therapeutic options available for hemorrhage of
|ate pregnancy were analyzed on the basis of a selective
literature review. With the aid of "PubMed," the authors
searched literature from the period 1980 to 2008 using
the search terms "postpartum hemorrhage," "postpar-
tum maternal mortality,” "amniotic fluid embolism,"
and "placenta previa."

The majority of the studies quoted in this article
comprise retrospective analyses, guidelines, case
reports, and review articles (4, 5, 6). Randomized studies
or extensive meta-analyses on this topic are not cur-
rently available.

Mortality

About 140 000 women die annually worldwide
from postpartum bleeding resulting from a
complication.
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Differential diagnoses of bleeding in late pregnancy*1

Placenta previa Premature placental
detachment

Bleeding profuse, bright to outside slight, dark to outside, profuse slight
towards inside

Pain none continuous pain contraction dependent

Labor pains soft, no labor pains woody hard uterus with regular uterine activity
permanent uterine tone

Cervix unripe unripe sufficiently ripe

Circulation stable unstable, shock stable

Coagulation normal disturbed normal

Ultrasound placenta in front of cervical os retroplacental clot normal ultrasound findings

Antepartum hemorrhage
(normal slight bleeding
at start of delivery)

*1 modified from (25)

Etiology and pathogenesis of

peripartum hemorrhage

Principally four mechanisms are capable of inducing
peripartum hemorrhage (el, €2):

® The main cause is uterine atony (at up to 75%)

® Placental disorders such as placenta previa and

problems of placental detachment

® Traumatic birth injuries such as cervical lacera-

tions, vaginal lacerations, or uterine rupture

® Coagulation disorders resulting from amniotic

fluid embolism and consumption-dilution coagulo-
pathy.

Blood loss of >1500 mL may be expected to lead
rapidly to hemorrhagic shock. The deficient perfusion
of al organs may cause the shock process to progress
swiftly into multiorgan failure with an unfavorable
prognosis. The organs affected are the kidneys, central
nervous system, heart, lungs, and liver. The inadegquate
perfusion of the placenta associated with severe post-
partum hemorrhage additionally representsarisk for the
fetus. Especially premature placental abruption repre-
sents a high risk of intrauterine fetal demise (about
10%).

Within a short time, an irreversibly lethal situation
can devel op which may be the result of inadequate diag-
nosis and/or a delay in starting therapy. This may have
the following causes:

Main causes of peripartum hemorrhage
@ Uterine atony

@ Placental disorders

@ Birth trauma injuries

® Coagulation disorders

® Transfusions of red blood cell concentrates given
too late

® Failure to adequately replace coagulation factors

® | nadequate surgical management (€3).

Diagnosis

The documentation of risk factorssuch asfamily history
of hemorrhage, increased personal bleeding tendency,
and medication history is diagnostically important.
Questions relating to the duration and severity of
bleeding are decisive for the primary assessment of
blood loss that has already occurred. The number of
sanitary napkins used by the patient and the passage
of coagulum may be important indicators.

An immediate vaginal speculum examination and
determination of the blood loss by measuring in milli-
liters are necessary to assess the current intensity of
bleeding. An ultrasound screen to evaluate thefollowing
aspects may also contribute to the diagnosis:

® Fetal wellbeing

® Placentalocalization

® Hematoma formation

® Freefluid in the abdomen.

Intraoperatively, blood loss can usually be accurately
assessed from the contents of the aspiration device.
The use of measuring cups and weighing of swabs
and compresses and blood clots are indispensabl e for

Basic diagnosis

® Primary assessment of previous blood loss

@ Determination of current blood loss by
speculum examination

o Ultrasound examination as further measure
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the measurement of blood loss after vaginal delivery.
The coagulum weight is multiplied by a factor of
three to obtain the approximate blood loss in milli-
liters. Immediately postpartum, the eval uation of uterine
contractility by manual palpationisthefirst and decisive
procedure.

Assessment of the cardiovascular parameters is
important not only for diagnosis but also for treat-
ment supervision. This includes monitoring of blood
pressure and heart rate, if appropriate the measure-
ment of arterial blood pressure and assessment of
peripheral oxygen saturation, as well as the measure-
ment of central venous pressure through a central
venous catheter.

Clinical signsof impending shock such aspallor, cold
sweats, cold extremities, restlessness, heart rate >100
bpm, and blood pressure <100/70 mmHg are important
parameters especialy for evaluating the severity of
bleeding that is not externally visible. Urine production
is monitored through an indwelling catheter. The mini-
mum output must be more than 60 mL/h.

Laboratory diagnostic tests should be performed
promptly. The start of treatment must not, however,
be delayed by waiting for the laboratory results.
Rather, treatment should be modified in the light of
blood results as and when they become available.

Routine laboratory diagnostic parameters include
hemoglobin and platelet levels, fibrinogen, partial
thromboplastin time (PTT), and INR (International
Normalized Ratio) values. Additional rapid point-of-
care testing for coagulation diagnosis is possible by
means of thromboelastography (7).

A simple coagul ation test suitablefor use at any time
is the clot observation test. This involves carefully
filling about 5 mL of whole blood into an uncoated
glass tube and inverting it every 30 seconds. A clot
should form after about 8 to 10 min. At low fibrino-
gen concentrations clot formation is delayed or fails
to occur. Clot dissolution within 30 to 60 min indicates
the presence of hyperfibrinolysis (e4) (table 1).

Non-pregnancy associated causes of hemorrhage
include bleeding from the external cervical os (ectopic
bleeding, frequent after coitus) or bleeding associated
with cervical cancer. In most cases these require no
acute action.

General therapeutic interventions
The primary goal isthe early treatment of the cause of
bleeding. Placement of wide-bore venous access and,

Invisible bleeding

Clinical signs of shock such as pallor, cold sweats,
cold extremities, restlessness, HR >100 bpm, BP
<100/70 mmHg are important parameters for
assessing severity of blood loss, especially for

not outwardly visible bleeding.
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@ Peripartum hemorrhage is the second commonest cause of maternal death
associated with pregnancy and childbirth.

@ The main risk factors for peripartum hemorrhage are disorders of placental
attachment after cesarian section. The increase in the rate of cesarian sections
may be expected to result in an increased incidence of peripartum hemorrhage.

® The most accurate possible measurement of blood loss is necessary to assess
the severity of bleeding.

® |n the management of peripartum hemorrhage, besides administration of red
cell concentrates, adequate fibrin replacement is the primary therapeutic goal.

® |n the presence of risk factors for peripartum hemorrhage, the patient should
be managed at a center with the required logistic resources (intensive care
unit for adults, intensive care unit for newborns, blood bank).

if necessary, central venous catheters creates the es-
sential conditions for effective treatment.

Adequate volume therapy, for example with
hydroxyethyl starch or Ringer's solution, can prevent
cardiovascular decompensation (€5).

Young, healthy women may compensate volume
deficiency for long periods, which may lead to an incor-
rect estimation of the actual blood loss. Besides main-
taining vital signs, timely supply of blood products for
effective coagulation therapy isindispensable.

There is no agreed target haemoglobin level. With
severe bleeding, however, it should be attempted to
achieve a target Hb of >8 g/dL because of rheological
factors, as at normal Hb values the platel ets are pushed
asidetowardsthe vessel surface by thered cells (e6) and
arethereforealready at the site of actionif lesionsdevel -
op. In anemia, the platelets migrate into the middle of
the vessel and are not present at the vascular wall. In
emergencies, patients are given uncrossed O-negative
packed cells. It should be remembered that the blood
group isusually known sinceit isentered in the patient's
maternity record card. If thereisno time pressure, com-
patible crossed RBC transfusions are given.

The target fibrinogen value for heavy bleeding
should be >150 mg/dL (7, €7). The fibrinogen value can
be increased most rapidly by administering 4 to 6 g
fibrinogen concentrate. Thisis equivalent to giving 8 to
12 volumes of fresh frozen plasma (FFP). It should be
remembered that FFP<till hasto bethawed. If thebleeding
persists, the additional administration of cryoprecipitates
is recommended (prothrombin complex concentrates
[PPSB]; 25 IU/kg body weight). Because of their special

Therapeutic measures

Adequate volume therapy is required to prevent
cardiovascular decompensation.
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Conservative management of uterine atony

@ Manual uterine compression
— Holding of the uterus for at least 15 minutes

® Emptying the bladder
— Placement of an indwelling catheter
@ Oxytocin
—Maximum 6 I.U. intravenously as loading dose; continuous infusion (20 I.U.

® Methylergotamine

@ Sulprostone

@ Misoprostol

@ Uterine tamponade

oxytocin in 500 mL Ringer's lactate solution) in a maximum dosage of 500
mL/h (6, e16)

— Slow intravenous administration of up to 0.1 mg
Caution: possibility of cardiac side effects!

— Prostaglandin of choice (1 ampoule equivalent to 500 pg in 500 mL
infusion solution). Dosage 1.7 mL/min.
Maximum daily dose: 1500 pg (14)

— Note off-label use! Rectal or oral administration/recommended dosage
1000 pg (15,€17,€18)

— Intrauterine introduction of gauze packing or balloon catheters; helpful for
diffuse bleeding from placental detachment surface; the evidence on uter-
ine atony is in dispute (16)

method of manufacture, precipitates are particularly
rich in fibrinogen, fibronectin, and blood coagulation
factors. Platelet replacement is indicated at a platelet
count <50 000/pL. If hyperfibrinolysis is proven by
thromboelastogram (TEG) analysis or the clot observa-
tion test, antifibrinolytic agents should be administered,
and in doubtful cases treatment should be initiated on
suspicion. Based on existing literature data, however,
the value of antifibrinolytic therapy cannot yet be con-
clusively assessed. The agent of choice is tranexamic
acid in adosage of 1 mg/kg body weight/h (e8).

If all therapeutic options have been exhausted, the
use of recombinant factor Vlla (rFV11a) in a dosage of
90 pg/kg body weight as a loading dose is indicated.
However, thiswill only be effectiveif certain basic pre-
conditions are present (normal temperature, normal
acidity, normal fibrinogen and platelet levels) (8, €9).

The surgical techniques are described for the specific
clinical entities.

Stabilization of blood circulation

The target fibrinogen value in severe bleeding
should be >150 mg/dL. The fibrinogen value can
be rapidly increased by administering 4 to 6 g
fibrinogen concentrate.

Specific clinical entities

Uterine atony

The main cause of postpartum bleeding is uterine atony
(75% of cases). Thisoccursin 2% to 8% of all deliveries
(12). Lacking compression of the placental bed can lead
to severe, persistent bleeding (€14). About 80% of women
with postpartum hemorrhage have risk factors. Over-
distension of the uterine muscles by multiple pregnan-
cies, fetal macrosomiaand polyhydramnion aswell asa
protracted delivery play a predominant role.

Symptoms and clinical course

Typical symptomsare continuous or intermittent, gushing
hemorrhages starting immediately postpartum. The extent
of postpartum blood loss is usualy underestimated by
30% to 50% (13). Materna cardiovascular depression
(hypotension, nausea, impaired consciousness) may be
thefirst indicator of major postpartum blood loss.

Diagnosis

The blood present in the uterine cavity is expressed
through the abdominal wall by manual compression of
the uterus. This allows an assessment both of the blood
loss that has already occurred and of the uterine tone.
Typical of atony isasoft, boggy consistency of theuterus
with ahigh fundus. Physiologically, uterine toneis hard
immediately after the birth of the placentaand the fundus
isjust aboveand dightly besidethenavel. Severebleeding
resulting from birth trauma can be ruled out by avaginal
speculum examination. Additional sonographic screening
makes it possible to rapidly exclude large placentaresi-
dues and demonstrate hematoma formations in other
cavities such as the abdomen and retroperitoneum as
well as paravaginal hematomas.

Treatment

Active management of the third stage of labor can re-
duce blood loss. This involves the intravenous admin-
istration of 3 to 6 U oxytocin during the first few min-
utes after passage of the infant's shoulders and rapid
tying and dlight traction of the umbilical cord (box 1). In
most cases the need for hysterectomy can be avoided by
surgical treatment with uterine compression sutures.
Reducing the size of the placental adhesion surface and
the uterine contraction usually produce adequate he-
mostasis. The "B-Lynch suture” method first described
in 1997 is now used successfully in various modificati-
ons (18-22). If the uterine arteries are also ligated, the
uterine blood circulation can be reduced.

Uterine atony

The main cause of postpartum bleeding is uterine
atony, which accounts for 75% of all postpartum
hemorrhages.
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If these measures are insufficient, supracervical hys-
terectomy is necessary. Ligation of the interna iliac
artery should only be performed by experienced surgeons
(e19).

In embolization of the uterine artery, arterial catheter
embolization of the uterine arteries can be successfully
used in patients with stable cardiovascular and coagula-
tion conditions and provided that the appropriate logis-
ticsarein place. Thismethod isalso to beused asthelast
resort after hysterectomy with persistent bleeding (11,
€20).

Placenta previa
This is a common placental insertion disorder (1:200
pregnancies) in which theinternal cervical osispartialy
or completely covered with placental tissue. Therisk of
perioperative bleeding is additionaly influenced to a
great extent by placentaimplantation disorders. The dif-
ferential diagnosisof placental implantation disordersis
decisive for further therapy. The following conditions
are distinguished:
® Placenta accreta: the placental villi extend into the
deciduabasalis
® Placentaincreta: the placental villi extend into the
myometrium
® Placenta percreta: the placental tissue invades the
adjacent organs.
The main risk factors for placental implantation dis-
orders are curettages and previous cesarian sections.

Symptoms and clinical course

Themain symptom issevere, painless, bright red bleeding
which occurs completely unexpectedly, usualy inauterus
without birth contractions (€10). The first hemorrhage
usually ceases without intervention. If the hemorrhage
recurs, the intensity of bleeding increases. The final
diagnosis is made sonographically (abdominal and
transvaginal) (table 2).

Diagnosis

Whether an invasion of the placenta into the cervix is
present can be assessed in 90% of cases by transab-
dominal sonography. In suboptimal examination condi-
tions such as a posterior wall placenta, which isdifficult
toinspect because it is covered by the head of the fetus,
thediagnostic procedure should be continued with vaginal
sonography. For known placenta previa with suspected
presence of placenta accreta/increta/percreta, care at a
center equipped with the necessary logistic resourcesis

Conservative management of uterine atony

Uterine tamponade and manual uterine compres-
sion are the mechanical treatment options for
uterine atony.

Misoprostol, sulprostone, methylergotamine and
oxytocin are available for pharmacological therapy.
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RAB 4-8LIOB Wil 1.2 LMU Minchen Figure 1:
01.09:200

Abdominal sonog-
raphy in placenta
previa totalis. No
evidence of placenta
accreta or increta
with good demarca-
tion of the uterine
wall. The dotted line
shows the position
of the cervix, the
placenta is circled.

Figure 2:
Transabdominal
sonographic scan of
premature marginal
placental abruption
with partly hypo-
echoic, partly echo-
dense blood coagu-
lum. Circled in yel-
low: hematoma
associated with pre-
mature abruption;
orange line shows
the site of the normal
placenta position.

Sonography in placenta previa

Fetal condition? Invasion of cervix?

Length of cervix
Estimated fetal weight Invasion of myometrium?
based on head and Bladder?

abdomen measurement
Localization of placenta

Invasion of cervix?
Myometrium? Bladder?

Specific clinical entities

Placental implantation disorders may frequently
cause hemorrhage during pregnancy. The main
risk factors for implantation disorders are curet-
tages and previous cesarian sections.
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required. This center should have rapid access to stored
blood, a round-the-clock standby team for cesearian
section and anintensive care unit for adults and newborns.

Sonographic signs of a placental implantation dis-
order are:

® Absence of the retroplacental hypoechoic zone

® | acunar appearance of the placenta close to the

myometrium with transition to the muscles (" Swiss
cheese holes")

® Color coded sonography shows intensive and

turbulent blood flow from the placenta into the
myometrium.

Suspected placenta percreta with bladder invasion
can be confirmed by cystoscopy. Speculum insertion
alows a more accurate assessment of the intensity of
bleeding but is without relevance for the diagnosis of
placenta previa.

Treatment: active approach

For life-threatening hemorrhage with hemodynamic
decompensation of the pregnant woman (volume defi-
ciency shock), prompt cesarian delivery is indicated
because of therisksfor the mother. If thereareaso signs
of fetal impairment (abnormal cardiotocogram [CTG]),
immediate cesarian section isindicated regardless of the
severity of bleeding. If hemorrhage occurs after 34/0
weeksof gestation, prolongation of pregnancy isnolonger
indicated even if the bleeding is slight.

Treatment: temporizing approach

If bleeding is slight and fetal wellbeing is established,
continuation of the pregnancy under hospital conditions
isjustified. If placentaaccretaor placentaincretais sus-
pected, the patient should be transferred to a maximum
medical care center. Between 24 + 0 and 34 + 0 weeks of
gestation, fetal lung maturation is additionally induced
by administering 2 x 12 mg intramuscul ar betamethasone
at a24 hour interval. Until induction of lung maturation
is complete, inhibition of uterine contractility with cal-
cium channel blockers, beta-sympathomimetics or
oxytocin antagonistsis additionally necessary. Rh nega-
tive pregnant women receive 300 pg anti-D immuno-
globulin as prophylaxis. Maternal cardiovascular
functions are maintained by infusion therapy and blood
replacement from Hb <10 g/dL (hematocrit <30%), the
transfusion rate depending on the intensity of the bleed-
ing. Discharge to ongoing outpatient care may be justi-
fied depending on the local circumstances. Thisis only
permissible, however, if the obstetric clinic can bereached

Treatment for placental implantation
disorder

Continuation of pregnancy under inpatient moni-
toring is justifiable if bleeding is minor and fetal
well-being is demonstrable.

within areasonable period of 15 minutes. Patients with
complete central placenta previa or placenta villi inva-
sion of the myometrium are to be exempted from this
rule. The patient should beinformed of therisk of bleeding
associated with vaginal intercourse.

Surgical approach

The surgical approach adopted depends to a very great
extent on the sonographic findings. The uterineincision
line is determined sonographically. As far as possible,
the fetus should not be extracted transplacentally and
the opening of uteroplacental vessels should be avoided.
No relevant randomized studies have been performed,
butitisclinically helpful if severe bleeding does not occur
before or during fetal extraction. After extraction of the
fetus and planned remova of the placenta, active
placental detachment is attempted with intravenous
administration of the contraction-inducing agent oxyto-
cin. If thereis aready a sonographic suspicion of apla-
cental abruption, such as placenta accreta or placenta
increta, then the various alternatives are to be discussed
with the patient preoperatively. If no further children are
wished, hysterectomy without a prior attempt to detach
the placenta is to be preferred since this procedure
involves fewer risksfor cardiovascular stability.

If there is a wish to have more children, it can be
attempted to leave the placenta in situ. The patient
should then be informed about the increased risk of
bleeding and infection during the puerperium. Second-
ary abruption of the placenta usually takes place many
weeks after childbirth, when a suitable check on the
inflammatory parametersisindicated. If the placentais
incompletely removed and there is no heavy bleeding it
can be attempted to leave the placental remnantsin situ
asaprimary measure and then remove them in asecond-
ary step (surgicaly or spontaneously) (9, €11). If the
attempt at detachment fails and bleeding persists, timely
surgical revision isindicated.

Uterine devascularization
A 95% success rate has been described for stepwise
uterine devascularization (10). The internal uterine
artery is ligated about 2.5 cm beyond the bifurcation.
The vessel is double ligated and not severed. This is
regarded as the method of last resort because of the risk
of venousinjury (e12).

With stable cardiovascular conditionsand the possibility
of emergency intervention radiol ogy, bilateral embolization
of the uterine arteriesisapossible option (11).

Imaging procedures

Abdominal and transvaginal sonography are help-
ful for peripartum bleeding and can detect specific
pathological conditions such as placental insertion
disorders.
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The anesthetic techniqueisto be selected in consulta-
tion with the anesthetist. In most cases the intervention
can be performed under spinal anesthesia. If increased
intraoperative bleeding is probable due to placenta
accretawith hysterectomy, intubation anesthesiaisto be
preferred (e13).

Premature placenta detachment

About 1% of al pregnant women may be expected to suffer
premature placental detachment, in which the normally
positioned placenta detaches partialy or completely from
the surface of the uterusbefore delivery. With considerable
premature detachment, half of the fetuses show signs of
deficient oxygen supply evidenced by an abnormal
cardiotocogram. 15% of the fetuseswith signsof deficient
oxygen supply have already died intrauterinely. This
represents a fetal mortality of 0.75 per thousand with
reference to all pregnancies. The causes of premature
placental detachment are multifactorial (box 2).

Symptoms and clinical course

The symptoms correspond to the degree of severity of
detachment. A typical sign of pronounced premature
placental detachment isapainful uterus with permanent
uterine contraction (woody hard uterus). Vaginal blee-
ding need not necessarily be present. Massive
hemorrhage with retroplacental hematoma formation
may &l so be present without vaginal bleeding. Theblood
lossisusually underestimated since theinward bleeding
isnot usualy clinically detectable.

Therelease of large amounts of tissue thromboplastin
introduces a high risk of developing a disseminated
intravascular coagulation process. The probability of
intrauterine fetal demise depends on the degree of pla-
cental detachment.

Diagnosis
In addition to the clinical symptoms, sonography is of
great diagnostic importance. Premature detachment of
the placenta leading to fetal impairment can in most
cases also be reliably diagnosed sonographically. The
expected hypoechoic space-occupying lesion is usualy
absent in the ultrasound scan, with the hematoma pre-
senting as a partly echodense, partly hypoechoic structure
which may be confused with the placenta on superficia
inspection. The imaging procedure should therefore be
performed by an experienced examiner.

Inadditionto ng thefetal condition, thematernal
vital signs (respiration, blood pressure, heart rate) areto

Hysterectomy versus wish for children

If there is a wish to have more children despite a
placental attachment disorder, it may be attempt-
ed to leave the placenta in situ.
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Causes and risk factors of premature
placental detachment

® Hypertensive diseases of pregnancy
® FactorV Leiden mutation

® Hyperhomocysteinemia MTHFR mutation
® (Chronic hypertension

® Advanced maternal age

® Diabetic vasculopathy

® Nephropathy

® Fibroids

® Alcohol and cocaine abuse

® Multiple pregnancy, polyhydramnios
® Abdominal trauma (traffic accident)

be recorded. Rapid laboratory diagnosis (hemoglobin
assay) alows an objective estimation of the blood loss
that has already occurred. A decrease in platelets and
fibrin with anincreasein fibrin cleavage products and a
prolonged partial thromboplastin time (PTT) indicate
consumption or loss of coagulation factors due to blood
loss and hematoma formation.

Treatment: active approach

With an extensive form of placental detachment with
abnormal CTG, cesarian section must be performed
immediately. With intrauterine fetal demise, sponta-
neous delivery isattempted subject to sufficient cervical
maturity. If examination revealscervical immaturity and
massive hematoma, cesearian section is also performed
for adead fetus.

Treatment: temporizing approach

If the fetal findings are normal (biometry, CTG find-
ings) and the pregnant woman's cardiovascul ar situation
is stable without severe abdominal pain, a conservative
approachisjustified for extreme prematurity. Upto 34 +
0 weeks of gestation, fetal lung maturity should be in-
duced with betamethasone (2 x 12 mg at 24 hinterval).

Anaphylactoid syndrome of pregnancy

With peripartum hemorrhage, the possibility of anaphy-
lactoid syndrome of pregnancy (previously known as
amniotic fluid embolism) should also be considered.

Premature placental detachment

Premature placental detachment is to be expected
in about one percent of all pregnant women. The
symptom is permanent uterine contraction (woody
hard uterus).

MEDICINE
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Respiratory monitoring
Pulse monitoring

Emerge

ney call

Cardiopulmonary resuscitation (30:2)

Oxygen administration

Rapid intubation
for insufficient oxygen
saturation

Monitoring
Pulse oximetry
ECG
Swan-Ganz catheter

Delivery mode
Most rapid possible
fetal extraction, since
high risk of deficient
intrauterine oxygen
supply

Management of
cardiogenic shock

Epinephrine 1 mg intra-
venous;

if ineffective, continue
cardiopulmonary

resuscitation

Infusion therapy

Fluid restriction
until central hemo-
dynamic monitoring

in place

Management of
coagulation disorder
Antifibrinolytics:
tranexamic acid

1 mg/kg/body weight/h,
if necessary

recombinant factor Vila

Procedure for acute amniotic fluid embolism

The bleeding is caused by a coagulation disorder which
is induced by coagulation activation of amniotic fluid
congtituents. Amniotic fluid constituents enter the
maternal circulation through endocervical veins, the
placenta insertion site, or uterine or vagina traumas.
Anaphylactoid syndrome of pregnancy is rare (1 :
80 000 deliveries). A high maternal mortality of 60% to
80% is to be expected even when treatment is optimal
(e23). Only 15% of survivorshave no neurological com-
plications (25).

Symptoms and clinical course

The clinical symptoms resemble those of anaphylactic
or septic shock (€24, e25). Acute cardiovascular decom-
pensation (and possibly cardiac arrest) usually occurs
rapidly, with dyspnea, cyanosis (possibly with respira-
tory arrest), and acute hypoxia. Tonic-clonic seizures
may also develop. Additionally, this is followed by a

Anaphylactoid syndrome of pregnancy
(Amniotic fluid embolism)
The incidence is 1 : 80 000 deliveries

disseminated intravascular coagulation disorder with
massive hemorrhage.

Diagnosis

The clinical entity is always determined by diagnosis
through exclusion. Clinical conditions exhibiting a
similarly dramatic course must be ruled out, such as pul-
monary embolism, aspiration pneumonia, myocardial
infarction, eclampsia, intracerebral hemorrhage, medi-
cation induced anaphylaxis and post-hemorrhagic coag-
ulopathy.

Treatment

The primary intervention is stabilization of the patient's
cardiorespiratory situation (figure 3). For coagulation
management, antifibrinolytic therapy (tranexamic acid
1 mg/kg body weight/h) should be initiated at an early
stage. I nsufficient dataare available regarding treatment
with recombinant factor VIla(rFVI1a) for anaphylactoid
syndrome of pregnancy. Successful treatment has been
documented in individual case reports (26).

Discussion

The treatment of patients with severe peripartum
hemorrhageisonly substantiated by datawith alow evi-
dence level. Close interdisciplinary cooperation
between obstetricians, midwife, anesthetists, intensive
care physicians, and coagulation specialistsis therefore
the essential requirement for effective treatment. Local
medical facilities should thus be regularly reviewed to
ensure availability of the required therapeutic resources
in each specific case.
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Please answer the following questions to participate in our certified Continuing Medical Education
program. Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1:

How many women die annually worldwide of

a complication resulting from postpartum bleeding?
a) About 40 000 women

b) About 90 000 women

¢) About 140 000 women

d) About 190 000 women

e) About 240 000 women

Question 2:

Which of the following examinations is used to confirm
the diagnosis in late pregnancy hemorrhage?

a) Computed tomography

b) Cardiotocography

c) Placental scintigraphy

d) Ultrasonography

e) Radiography

Question 3:

Which pathophysiological mechanisms are responsible

for inducing anaphylactoid syndrome of pregnancy

(amniotic fluid embolism)?

a) Obstruction of the pulmonary arteries by amniotic fluid

b) Obstruction of the pulmonary arteries by amniotic fluid
constituents (lanugo hairs)

¢) Thrombus formation by amniotic fluid constituents

d) Anaphylactic reaction to amniotic fluid constituents

e) Passage of more than 350 mL amniotic fluid into the
maternal vascular system

Question 4:

What is the first therapeutic measure for hypovolemic
shock?

a) Immediate intubation

b) Placement of an indwelling catheter

c¢) Volume replacement

d) Administration of recombinant factor Vila

e) Embolization of the bleeding vessels

Question 5:

What should be done in the acute treatment of
anaphylactoid syndrome of pregnancy
(amniotic fluid embolism)?

a) Intravenous administration of heparin

b) Cardiorespiratory stabilization

¢) Continuous hemodialysis

d) Short-term oxygen administration

Immediate cesarian section
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Question 6:

Which laboratory diagnostic parameter is primarily
informative for diagnosing known peripartum bleeding?
a) Liver function tests

b) Clotting screen

¢) Urea and electrolyte assay

d) Full blood count

e) Platelet count

Question 7:

How high is maternal mortality from anaphylactoid syn-
drome of pregnancy (amniotic fluid embolism) (%)?

a) 0% t020%

b) 20% to 40%

c) 40% to 60%

d) 60% to 80%

e) 80% to 100%

Question 8:

What is the treatment of choice for an extensive form of
placental detachment with abnormal CTG?

a) Inhibition of labor to stop further detachment

b) Administration of contraction inducing agents to increase
uterine tone

c¢) Delivery by cesarian section

d) Embolization of the uterine artery

e) Continuation of pregnancy

Question 9:

What treatment should be used as the last resort for con-
sumption coagulopathy?

a) Administration of red blood cell concentrates

b) Administration of aprotinin

¢) Administration of recombinant factor Vlla

d) Surgical treatment of the bleeding vessels

e) Hysterectomy

=22

Question 10:

Which examination is most useful for diagnosing placen-
ta previa?

a) Palpation of the cervical os

b) Visualization of the lower edge of the placenta with a spe-
culum

c¢) Abdominal CT

d) MRI for imaging the cervical os

e) Transvaginal and transabdominal sonography
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