
I hope you are enjoying this two-part series on complications of
pregnancy. In my practice at a public hospital, I see many first and
early second trimester pregnant patients, and I think I’ve gotten
good at handling them. It is the
last second and third trimester
patients that get me nervous, for
two reasons. First, pregnant
women greater than 20 weeks go
directly to the Labor and Deliv-
ery unit for their initial assess-
ment, so I don’t see that many.
Secondly, I am now responsible
for two patients: the mother and
her potentially viable fetus. I
hope this improves your ability
to care for and assess these
patients.

—J. Stephan Stapczynski,
MD, Editor

Hypertension in Pregnancy
One of the most common medical disorders affecting preg-

nancy is hypertension, complicating approximately 5-12% of all

pregnancies.1,2 Even more disturbing, in the United States, 18%
of maternal deaths can be attributed to this disease.3 Hyperten-
sion in pregnancy, a term that is commonly used to describe a

wide range of patients with
either mild elevation in blood
pressure to severe elevations in
blood pressure with end organ
damage, can also pose potential
problems in treatment proto-
cols. Even among practitioners
specializing in this disease,
there is a wide definition of
what hypertension is versus
preeclampsia and beyond.
According to the practice
guidelines established by the
Working Group on High Blood
Pressure in Pregnancy,
preeclampsia is most likely a
syndrome, and because of that

it is difficult to assign a set definition to the wide attributes of this
disease. Although there are many articles that discuss the
preeclamptic patient, most reviewed are case studies or small
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scale studies, and fewer are noted to be large sample size, retro-
spective reviews that would help establish the newer definitions
of hypertension in pregnancy and preeclampsia.1

Normal blood pressure in pregnancy is defined as a systolic
pressure of less than 140 and a diastolic pressure of less than 90.
Having either number elevated is considered hypertension in the
pregnant population. Ninety percent of the cases of hypertension
in pregnancy are considered essential, or primary, rather than
from a secondary cause. The three most common forms of hyper-
tension are acute gestational hypertension, preeclampsia, and
chronic essential hypertension. Eclampsia and hypertensive
encephalopathy are severe states that need immediate attention
and will be looked at as well.

Gestational hypertension is defined as hypertension in preg-
nancy that is above 140/90 and is not complicated by the signs
and symptoms that may be associated with preeclampsia. This is
the most frequent case of hypertension during pregnancy with
incidences that range from 6-17% in nulliparous women and
between 2-4% in multiparous women. Most cases develop at or
after 37 weeks, which leaves the overall outcome of the pregnan-
cy similar to those with normotensive pregnancies.2 However, in
gestational hypertensive pregnancies, it has been shown that both
birth weight and gestational age at delivery are higher than in the

normotensive patient. In the same realm, women with mild gesta-
tional hypertension do have higher rates of cesarean sections due
to higher rates of induction of labor when compared to their nor-
motensive counterparts.4 The clinical and laboratory signs of
patients with gestational hypertension are none other than having
an elevated blood pressure. There is no documented proteinuria,
no edema, and no laboratory abnormalities associated with it.5,6

Of note, morbidity of both the mother and the neonate are signifi-
cantly increased in women who have more severe gestational
hypertension. These women have even been shown to have higher
morbidities than those with mild preeclampsia. Complications can
be seen that may be detrimental to the fetus, including abruptio
placentae, preterm delivery of less than 37 weeks, and infants that
are small for gestational age. These complications are similar to
those with severe preeclampsia, and therefore they should be
treated as if they do have severe preeclampsia, including bedrest
and early delivery if indicated.7

Preeclampsia is defined as hypertension equal or greater than
140/90 seen with proteinuria greater than 300 mg over a 24 hour
period or persistent positive results (1+) on a protein dipstick. It
can be mild, with a diastolic blood pressure of greater than 90 but
less than 110 and not associated with any of the signs of severe
preeclampsia, described later in this section. Although edema is
still known to be a part of the classic triad of hypertension, pro-
teinuria, and edema, there is now less emphasis given to that since
edema tends to be a common finding in normal pregnancies and
yet not all preeclamptic women will have edema. In fact, up to
one-third of eclamptic women will never show edema, therefore it
is now not a part of the newer definitions seen for preeclampsia.8,9

Preeclampsia is a leading cause of maternal mortality and mor-
bidity worldwide, however the etiology is still unknown despite
the numerous pathophysiologic abnormalities noted. Some factors
that may contribute to preeclampsia include changes in the
remodeling process of the uterine arterioles; many do not undergo
the remodeling that is supposed to take place. Therefore, they
remain thick leading to increasing vascular resistance and placen-
tal ischemia since there is decreased blood flow through those
vessels. This can cause vasoactive molecules to be released,
which act on the maternal vasculature. The changes that follow
this lead to increased sensitivity of the maternal vascular endothe-
lium causing more vasoconstriction and maternal hypertension.9,10

At this time also, there are no proven methods to prevent
preeclampsia, but perinatal outcome can be improved with good
management during pregnancy in that small group of women with
severe symptoms less than 32 weeks. There are some risk factors
that have been seen with preeclampsia, listed below (see Table 1),
which include but are not limited to a younger or older age during
pregnancy, obesity, nulliparity, and excessive weight gain. Typi-
cally, the onset of the disease occurs after 20 weeks.  

Many obstetricians would describe preeclampsia as gestational
hypertension plus proteinuria. It would be safe to assume that any
gravid patient who presents with hypertension and proteinuria has
preeclampsia until proven otherwise. Proteinuria can be seen in
the amount of 0.1 g/L or more in at least two random samples, or
300 mg (0.3 g) when collected in a 24-hour time frame. In those
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patients who do not have proteinuria, preeclampsia should still be
considered if more severe symptoms are noted such as cerebral
visual disturbances, nausea, vomiting and epigastric pain, oliguria
of less than 400 mL in 24 hours, and impaired liver functions
such as elevated liver enzymes, or decreased platelets or coagu-
lopathies that cannot be explained.4,6 This brings patients into the
more concerning category of severe preeclampsia, defined with a
diastolic blood pressure greater than or equal to 110 on at least
two occasions or after treatment with antihypertensive medica-
tions. The patient can also present with oliguria, pulmonary
edema, thrombocytopenia, and severe proteinuria of greater or
equal to 3.5 grams in 24 hours or two separate urine protein dip-
sticks positive at 3+. They may also have right upper quadrant
pain and CNS symptoms including blurred vision, headaches, or
changes in mental status. The practitioner should also be aware of
the possibility of presentation with HELLP syndrome. HELLP
syndrome is defined by hemolysis (which can be seen with an
increase in bilirubin or LDH, or on a peripheral blood smear), ele-
vated liver enzymes (aminotransferase greater than twice normal),
and low platelets (less than 100,000). There have been no studies
that can predict which category of women can or will progress
into the more serious HELLP syndrome, or eclampsia. Even the
mildest cases of hypertension or women with minimal proteinuria
have been seen to progress on to very serious forms of this dis-
ease. Several studies have been done suggesting that preeclamptic
patients with findings of only anuria and oliguria, or having
increased headaches and hyperreflexia, were more prone to devel-
oping eclampsia than those who did not exhibit these symptoms.11

Chronic essential hypertension is defined arbitrarily as hyper-
tension that can be present before the pregnancy occurs or if diag-
nosis is made before 20 weeks gestation. It is part of the differen-
tial diagnosis for preeclampsia, yet, at the same time, superim-
posed preeclampsia may be present. If the hypertension persists for
more than 42 days postpartum, it would also be known as chronic
hypertension.8 In those women who already have a diagnosis of
chronic hypertension, diagnosing preeclampsia can be more of a
challenge. This, again, can increase both morbidity and mortality
for both the mother and the fetus if not diagnosed and monitored

carefully. The diagnosis of superimposed preeclampsia with
chronic hypertension can be made when there is newly document-
ed proteinuria after 20 weeks of 500 mg in a 24-hour period. In
those women with proteinuria before 20 weeks, the diagnosis of
superimposed preeclampsia is made along with other abnormali-
ties such as thrombocytopenia, or elevated liver enzymes, or more
severe symptoms that did not exist prior to the pregnancy.6,8,12

The definition of eclampsia includes the occurrence of seizure
or coma along with hypertensive disease in pregnancy. Although
most pregnant women who present with seizure will be eclamp-
tic, other etiologies must be excluded such as previous seizure
disorders, brain tumors, HIV disease, infective causes such as
meningitis, substance abuse, or recent travel. It is also important
to note that seizure can be seen postpartum for up to two weeks,
and eclampsia must be first on the differential in those patients. 

Another hypertensive entity that can be seen in pregnant
females is hypertensive encephalopathy, which may also present
with coma or, rarely, seizures. One should always think eclamp-
sia first when deciding if the patient has encephalopathy versus
eclampsia—eclampsia is far more common, occurring approxi-
mately 80 times more often than encephalopathy.11 Physical
examination also can be helpful. Fundoscopic examination can
reveal the classic hypertensive crisis findings of papilledema and
retinal hemorrhages, which are rarely seen in eclampsia.2

Treatment. Seizure Control. It is well documented that magne-
sium sulfate is the pharmacologic agent of choice in the manage-
ment of seizures in eclampsia, although the mechanism is not as
well known. It is thought that, in preeclampsia, there is a deficien-
cy of endothelial prostacyclin which is a potent vasodilator, and
that magnesium increases the release of this dilator. The theory is
that seizures in preeclampsia are therefore due to cerebral ischemia
from the constriction of the vessels lacking the endothelial prosta-
cyclin and that magnesium will help dilate the cerebral arteries,
thus leading to increased perfusion and, therefore, fewer seizures.13

Multiple studies have been done that support this drug as being
superior to any other anticonvulsant, specifically phenytoin and
diazepam. Also, lower risks of recurrence of seizures have been
documented in those treated with magnesium. The use of magne-
sium in severe preeclampsia for prevention has been well docu-
mented in the literature; however, the evidence is not as supportive
for mild preeclamptic patients, although current practice is to not
treat these groups of patients any differently and magnesium is
administered to both.14 This is because, as mentioned before, there
are no known criteria or clinical findings that will determine which
of these patients will progress into more severe forms of this dis-
ease.15 Of note, if a patient is seizing, and at least two doses of
magnesium have been given, benzodiazepines and phenytoin or
fosphenytoin should be considered as well. Diazepam can be given
at increments of 5 mg, and phenytoin or fosphenytoin can be given
at 10-20 mg/kg. The advantage of giving fosphenytoin, although
much more costly than phenytoin, is the speed and methods in
which it can be given. Phenytoin is given at a rate of 50 mg/min,
but fosphenytoin can be given at 150 mg/min and could even be
injected if the patient did not have any access.  

Magnesium sulfate (20% solution) typically is given during the
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Table 1. Risk Factors for Preeclampsia

Age younger than 20 years or older than 35 years **
Chronic hypertension 
Excessive weight gain in the 2nd and 3rd trimester
Family history of preeclampsia (increase by 4 fold)
Fertility treatments that lead to pregnancy 
History of severe preeclampsia in past 
Hydatidiform mole
Multiple gestations
Nulliparity  **
Obesity
Preexisting disease including vascular or renal diseases
Previous placental abruption in pregnancy
Triploidy
(**most significant)



entire labor and delivery process up to 24 hours postpartum for
prevention of seizures. It is given as an initial bolus of 4-6 grams
IV over 20 minutes and then maintained at a rate of 2 grams per
hour IV. Frequent checks should be made to make sure patients do
not develop magnesium toxicity, and those with renal disease
should have their levels checked every 2-4 hours to make sure the
patients do not exceed the goal of 5-8 mg/dL. In all patients, fre-
quent checks should be made since magnesium can lead to respira-
tory depression, loss of DTR, and a decrease in urinary output.
Once any of these symptoms are evident, magnesium levels should
be checked and measures taken to prevent toxicity as well. Patients
on magnesium drips will also report feelings of intense heat and
“hot flashes,” which can be considered normal. If a patient is
deemed magnesium toxic, giving her 10 mL IV of 10% calcium
gluconate should reverse the symptoms.2,14,16 (See Table 2.)

Hypertension Control. Intravenous hydralazine and labetalol
have been well documented in the literature as the primary treat-
ment indicated for severe hypertension in pregnancy, which is a
blood pressure with a diastolic over 110. It has not been well docu-
mented or supported in previous literature that treatment of the
hypertension will lead to decreased maternal or neonatal morbidity
and mortality, or even decreases in progression to more severe
forms of the hypertensive disease. Despite that, for patients with
severe hypertension, treatment is indicated. Options include
hydralazine, labetalol, nifedipine and, on the most rare occasions,
sodium nitroprusside. Two different very recent studies , including
one of more than 200 women, documented that neither drug is

superior to the other. Hydralazine was given initially as a slow
bolus at 5 mg and repeated every 20 minutes until a maximum
dose of 120 mg was reached. Labetalol was given initially at 20
mg and repeated in 20 minutes at 40 mg followed by 80 mg every
20 minutes until the maximum dose of 400 mg was reached. No
significant differences were noted for maternal hypotension and
persistent hypertension. Although there was some hypotension and
bradycardia noted in the neonates from the labetalol group, it was
not statistically significant, and the rates of neonatal mortality were
the same.16,17 Previous to this large study, hydralazine was thought
to be superior to labetalol for first-line therapy. Nifedipine also has
been studied as another possible first-line drug. In 2002, a meta-
analysis was done involving 21 different trials and more than 800
patients comparing nifedipine to labetalol in some groups and
nifedipine to hydralazine in others. It was shown in this paper that
more research was needed but that hydralazine was most likely not
first-line treatment for hypertension in pregnancy. No significant
difference was noted between nifedipine and labetalol, and more
trials need to be done comparing the two.18 The goal of treatment,
regardless of agent used, is to get the blood pressure to a stable
state and not fully normalized for risk of possibly decreasing per-
fusion to the placenta. This is why hypotension must be fully
avoided as well.  

It is now documented more clearly that corticosteroids can
help in patients who have more severe complications such as
HELLP syndrome and in treating preeclamptic patients by
increasing platelet count, AST, and LDH. Also, urine output,
blood pressure control, and improving lung function in the
unborn fetus are all added benefits. Recall that intravenous fluids
should be used sparingly since these patients tend to retain fluid.2

Amniotic Fluid Embolus
A potentially deadly syndrome that may be seen during preg-

nancy or during the immediate postpartum period is the release of
amniotic fluid into the circulation of the mother during some form
of manipulation of the uterus, including intense contractions. Amni-
otic fluid embolus (AFE) could also occur at areas of placental sep-
aration from the uterine deciduas basalis during placental abruption.  

Incidence. There is a huge variation reported in the incidence
of amniotic fluid embolus. Two recent studies on large popula-
tions of women demonstrate the rate of amniotic fluid embolus to
be 6 and 14.8 out of 100,000 in primagravid and multigravid
pregnancies respectively, with mortality reported as low as 26%
and 13%.19,20 However, there are a lot of discrepancies in this
number, and multiple other studies have reported much higher
rates of mortality, including the well defined United States nation-
al registry which examined 46 cases of AFE during a 5-year span
and found a 61% mortality (10% of all maternal deaths) with per-
manent neurological deficits in up to 85% of survivors.21

Although the national registry did not find any demographic risk
factors associated with AFE, it did find that 70% of cases hap-
pened during the act of labor and 11% immediately after vaginal
birth, along with 19% (and reports as high as 60%) of cases
occurring during cesarean sections.21,22 There have been reports of
increases of AFE found in multiparous women (mean 2.6), those
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Table 2. Treatment Options for Hypertensive
States in Pregnancy

MAGNESIUM SULFATE (20% SOLUTION) 

4-6 grams IV over 20 minutes, then at a rate of 2 grams per 
hour IV. Check levels to not exceed 5-8 mg/dL

DIAZEPAM 

5 mg IV for seizure control, can be repeated

PHENYTOIN 

10-20 mg/kg, at a rate of 50 mg/min IV

FOSPHENYTOIN 

10-20 mg/kg at a rate of 150 mg/min IV, and can be injected 
if needed

CALCIUM GLUCONATE (10% SOLUTION)

10mL IV for magnesium toxicity

HYDRALAZINE 

5mg IV, repeat every 20 minutes until a maximum dose of 
120 mg

LABETALOL 

20 mg IV, repeat in 20 minutes at 40 mg, then 80 mg every 20 
minutes until maximum dose of 400 mg

NIFEDIPINE 

10-30 mg sublingually, then 40-120 mg/day orally



who sustained trauma, and cesarean sections. Increased maternal
age (mean of 33), gestational age, a male fetus, and the use of
oxytocin have also been suggested as factors, however the support
for these theories is minimal and inconsistent.19,23-25

Pathogenesis. The etiology and mechanism for how these
emboli occur is still poorly understood. Some early studies were
done on post mortem women with unexplained death showing
amniotic tissue in the lungs. Another theory describes amniotic
debris propelled into the vasculature after being driven by a pres-
sure of electrochemical gradient by way of lacerations and plug-
ging of the vessels, noted in the lower uterine segment, endocervi-
cal vessels as well as the placental site. Of note, amniotic fluid has
also been found in women who did not show evidence or symp-
toms of AFE.24 Because some have noted that there are close sim-
ilarities between the features of AFE and anaphylactic and septic
shock, it was suggested at one time to change the name to “ana-
phylactic syndrome of pregnancy.”21 As an alternative theory, the
possibility of anaphylaxis could occur with massive mast cell
degranulation independent of antigen-antibody mediated classic
anaphylaxis.23 Half of the cases of mortality occur during the first
two hours when there is vasospasm and mechanical plugging of
the vessels as described above as well as release of vasoactive
substances.26

Clinical Features/Presentation. As mentioned before, AFE
will typically be seen during the immediate postpartum period,
or during delivery itself, although there have been some instances
where it has been seen up to 48 hours after delivery. On occasion
they can be seen during first and second trimester miscarriages;
however, this is very rare and has been reported in several case
studies.27,28 Cardinal findings that have been shown in approxi-
mately 80-100% of cases shortly after initial presentation of
amniotic fluid embolus are hypoxia, shock, altered mental status,
and disseminated intravascular coagulation, which will be dis-
cussed in more detail below. The release of amniotic fluid and
the matter in which it is suspended causes a profound immuno-
logic response once it enters the maternal circulation that can
trigger the above findings.26 Other findings not as commonly
seen include seizure activity, fever, chills, nausea, vomiting, agi-
tation and restlessness, evidence of fetal distress, and headache.
It is because of the wide variety of symptoms, and many nonspe-

cific findings, that initially it is difficult to diagnose amniotic
fluid embolus and, therefore, that the differential is very large.
(See Table 3.) 

Cardinal Signs of Amniotic Fluid Embolism. Hypoxia.
According to the national registry, 93% of all patients with AFE
will present with hypoxia. Many times this severe ventilation perfu-
sion mismatch caused by the initial embolism is the cause of respi-
ratory arrest and initial presentation of cyanosis.21 Severe left ven-
tricular dysfunction, which can cause a cardiogenic pulmonary
edema picture, is another theory for this early hypoxia. Less likely,
it is thought that bronchospasm may be the cause, accounting for
approximately 15% of cases. Although hypoxia typically is present
throughout the entire course of amniotic fluid embolism, the under-
lying etiology seems to vary over time between obstructive, cardio-
genic and inflammatory source. Hypoxia in both the initial and later
phases has been linked in the development of widespread neurolog-
ic deficiencies and brain death. During seizure activity, this hypoxia
can be the most severe and can be due to anoxic encephalopathy.  

Hypotension/Shock. Another common and early symptom seen
in AFE is hypotension. Most often, the etiology is cardiogenic
shock seen from left ventricular failure, although other etiologies
have been reported as well.29-31 It is hard to know what hemody-
namic changes occur in the period immediately following presen-
tation since invasive ongoing hemodynamic monitoring does not
occur in the otherwise healthy obstetric patient. Animal models
have shown that there is a transient increase in PA pressure shortly
after the embolus is seen. This is thought to be due to vasospasm
along with left ventricular dysfunction. Blood pressure rises tran-
siently, and this occurs simultaneously with the onset of respirato-
ry distress.21,25 Shortly after the transient increase there is a sudden
decrease in blood pressure leading into shock and decreased organ
perfusion. Cardiac arrhythmias can be present including bradycar-
dias, tachycardias, and ventricular arrhythmias. Using TEE during
this phase can be very helpful and findings may be noted such as
right ventricular failure, tricuspid regurgitation, increased right-
sided pressures, and bulging of the intraventricular and intraseptal
septums from right to left.23,24,32

DIC/Coagulopathy. According the national registry,21 approxi-
mately 83% of patients showed laboratory values or clinical fea-
tures consistent with DIC. Seventy-five percent of these patients
who presented with bleeding or isolated coagulation issues died
despite all the measures taken to control the symptoms.21,24

Altered Mental Status. Encephalopathy due to hypoxia and
impaired oxygen delivery to the brain is a common occurrence.
The onset is variable and can be seen with seizure (in 50% of
patients with encephalopathy), with cardiopulmonary collapse,
or with cardiogenic and hemorrhagic shock. It is possible that all
of these can overlap and one would see multiple types of shock,
hypoxia, and coagulopathy occurring simultaneously.23

Diagnosis. When suspected, one should obtain a complete
blood cell count, ABG, coagulation studies, basic chemistries,
and a chest radiograph. Complete intake and output should be
monitored with a Foley catheter. Although the true diagnoses can
only be made during final autopsy where one would be able to
see fetal hairs, debris, and squamous cells, a strong clinical sus-
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Table 3. Differential Diagnosis of Amniotic
Fluid Embolism

Pulmonary embolism
Myocardial infarction
Gastric content aspiration
Sepsis
Cardiomyopathy
Eclampsia
Transfusion reactions
Anaphylaxis
Air embolism
Hemorrhage
Anesthesia complications



picion would be reason to continue treatment for this condition.26

One needs to seriously consider other causes of hypoxia and dys-
pnea, coagulopathies, and symptoms similar to AFE including
PE, anaphylaxis, DIC, HELLP syndrome, septic shock, and
seizures that are caused by other etiologies, primarily eclampsia. 

Management. Because of how uncommon amniotic fluid
embolisms are, the treatment options are mostly anecdotal and
mostly include supportive care. High flow oxygen, continuous
end tidal CO

2
monitoring, continuous cardiac telemetry, support-

ive ventilation and oxygenation with intubation and ventilator
control and the anticipation complications of coagulopathies all
must be considered and implemented.23,26 For the patient who has
not delivered, a continuous fetal monitoring device should be
placed.23 It has also been suggested that plasma exchange may be
helpful to remove triggering cytokines.33 These patients, because
of how labile and critical they are, should always be monitored in
an intensive care unit setting and hemodynamically monitored as
well, which can be done through central line placement. There
are no measures that one can take to prevent the development of
amniotic fluid embolism except for a constant watch of the
expectant mother and to note when she becomes agitated and
restless and shows signs of sudden dyspnea. It has been shown
that the onset of AFE can be extremely rapid, ranging from 45
minutes post delivery to death by 1-7 hours. When presenting
within 1-2 hours, the mortality has been seen to be close to 50%,
due to vasospasm, release of vasoactive substances, and physical
plugging of vessels especially in the maternal pulmonary vascu-
lature. Those that survive can then go into seizures, DIC, ARDS,
and left ventricular dysfunction; this can cause full cardiopul-
monary collapse and death.19 Again, treatment is supportive and
can also include TTE or TEE to evaluate for left ventricular fill-
ing, and vasopressor therapy for refractory hypotension.23

Bleeding in Late Pregnancy
Placental abruption and placenta previa are important causes of

bleeding in late pregnancy (> 20 weeks) and during labor that can
cause significant morbidity and mortality for both fetus and mother.

Placenta Previa. Previously, there were three variations of pla-
centa previa that were described in the literature: complete, partial,
and marginal, with the differences between marginal and partial
difficult to differentiate. With the availability and use of ultra-
sound, it has become easier to assess the precise location of the
placenta in relation to the os, thus redefining the terms. The more
contemporary definition of complete placenta previa is the implan-
tation of the placenta over the entire cervical os with the definition
of marginal placental previa being within 2 cm of the internal os. A
low lying placenta can be defined as one that has its edge within 2
to 3.5 cm of the os.34-36 Overall, all three forms are responsible for
approximately 20% of bleeding episodes after 20 weeks gesta-
tion.35,37 Placenta previa was detected in approximately 42% of
pregnancies at 11-14 weeks, but dramatically decreased to 3.9% at
20-24 weeks, and 1.9% at term.38 One study found that the proba-
bility of placenta previa at term is 8% when the lower edge of the
placenta is within 23 mm of the internal os between 11-14 weeks.
The resolution of most cases of placenta previa prior to delivery is

thought to be secondary to trophotropism, the development of the
placenta preferentially in the more highly vascularized fundus. The
portion of the placenta overlying, or in close proximity to, the os is
thought to undergo atrophy, rather than “migrate” as some authors
have suggested in the past.39 The incidence of previa increases with
prior caesarian, presence during later gestation, chronic hyperten-
sion, multiparity, multiple gestations, advanced maternal age,
tobacco use, and prior uterine curettage.36,40 There is also a linear
risk seen with the number of prior caesarian sections as well.41

Typically, placenta previa presents with painless bright red
bleeding, usually after sexual intercourse or minor trauma, in the
second or third trimester.40 Many times there can be a “sentinel
bleed,” when the patient will state that she noted a small amount of
painless bleeding around the end of the second trimester that
resolved spontaneously. This can be an indication that more bleed-
ing will be likely at time of labor. Uterine contractions may be pres-
ent in 20% of cases. Fetal positioning is also likely to be abnor-
mal.42,43 Diagnosis can be confirmed safely with a careful sterile
speculum exam to exclude other sources of bleeding and transvagi-
nal ultrasonography. Neither should enter the cervical canal more
than 3 cm and preferably should be done after consultation with an
obstetrician.44,45 A digital vaginal examination should not be under-
taken.46 It has been suggested that the patient should be prepped in
an OR with anesthesia available in anticipation of an emergent cae-
sarian section before doing a speculum examination and even ultra-
sonagraphy. Also, with the recent advances seen in ultrasound tech-
nology, many cases of placenta previa are now being diagnosed far
before the patient would present with their first episode of bleeding
and precautions can be made in advance.  

Assessment of the bleeding patient should include maternal
vital signs, uterine contraction and fetal heart rate monitoring,
obtaining adequate intravenous access and baseline laboratory
values (complete blood count, type and cross match, coagulation
studies).47 Rh immune globulin should be administered if that
patient is Rh negative. In a stable patient, observation with fetal
and uterine monitoring is indicated for approximately 48 hours
after the bleeding has stopped.48 Complications related to prema-
turity are the major causes for neonatal morbidity and mortality.49

Therefore, attempts to delay delivery and prolong the gestation to
allow for fetal lung maturity are encouraged, including adminis-
tration of corticosteroids. The use of tocolytics can be considered
in consultation with an expert in maternal-fetal medicine if bleed-
ing is considered to be secondary to contractions. β-mimetics
should be avoided due to the blunting of the maternal response to
hypotension.47 Consideration should be given to transferring a
patient with placenta previa to a facility with the capabilities for
maternal-fetal medicine and neonatal consultation.

Placental Abruption. Placental abruption is a life-threatening
condition involving the separation of the placenta from the uterine
wall before delivery. Separation may be partial, or rarely, complete,
which leads to prostaglandin production causing uterine contraction
and a further decrease in placental perfusion.50 On occasion a dis-
ruption of the fetal-placental tissues causes the separation, and these
damaged vessels will cause the bleeding, leading to a decidual
hematoma. This hematoma is the cause of placental separation,
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destruction of the tissue in the placenta, and subsequent loss of sur-
face area for gas and nutrient exchange between the mother and
fetus.34,51 This is why, in late pregnancy, it is imperative to monitor
the fetus after a traumatic event involving blunt abdominal injuries
where the incidence of placental abruption becomes much higher.
When injured pregnant victims alone were looked at in one study,
the incidence of abruptio placentae was 20-50% when major mater-
nal trauma was involved, and 1-5% with minor trauma.52,53

Abruption occurs in 1-2% of pregnancies and is associated with
neonatal death in approximately 10-30% of those cases due to pre-
maturity of the fetus. Approximately 50% of patients with placental
abruption will also deliver prematurely. In previous studies, those
rates were reported as being lower (from 0.3% to just above 1%),
however, the increase in rate seen is most likely due to increased
recognition of the disease by providers.43,54 In a large retrospective
study performed in Finland in 2006, risk factors for the develop-
ment of placental abruption were shown to include previous history
of placental abruption (recurrence seen in 8.8% of cases), smoking
and previous cesarean section. Other risk factors have been identi-
fied but after multivariate analysis was performed, it was difficult to
assess the percentage risk associated with them. These include
paternal smoking, alcohol use, placenta previa, chorioamnionitis,
preeclampsia, and other hypertensive disorders of pregnancy. Previ-
ously it was noted that increasing maternal age and black race were
risk factors, but recent literature has shown this not to be true.55

The most common presenting signs of placental abruption are
vaginal bleeding, abdominal pain, bloody amniotic fluid, uterine
contractions and tenderness, and fetal heart rate abnormalities or
fetal death. Of note, in 19% of the cases, neither bleeding nor
abdominal pain were present clinically. Disseminated intravascu-
lar coagulation is also a serious consequence that can occur with
severe abruption.51,56,57

Diagnosis of placental abruption is primarily made clinically
and should be considered in all women who present in unex-
plained preterm labor, with abdominal pain and/or vaginal bleed-
ing, or a history of trauma. It is also important to note that not all
patients with placental abruption will present with bleeding.
Ultrasound has been shown to have some utility when in the past
it had none. Ultrasound cannot rule out the presence of abruption
due to the similar sonographic appearance of the acute hemor-
rhage to normal placental tissue. There are some other signs that
can be seen, including the “jello” sign in which the ultrasonagra-

pher applying pressure with the transducer can cause the placenta
to “jiggle.” One study found the sensitivity, specificity, and posi-
tive and negative predictive values of sonography were 24%,
96%, 88%, and 53%, respectively; therefore, at least half of all
cases of abruption will not be detected. However, when there
seems to be an abruption on ultrasound, the likelihood that there
truly is one is extremely high.58,59 Also, many abruptions are not
associated with DIC. (See Table 4.) 

Another finding that in the past has been reported more in
obstetric and radiology literature is the finding of intrauterine
hematomas, primarily subchorionic hematomas. Typically they
are diagnosed with ultrasound when evaluating for causes of
early pregnancy bleeding. Approximately 11% of patients with
threatened miscarriage have a subchorionic hematoma. Many of
these can lead to early fetal demise; however, if they progress
into the second and third trimester, they can be thought of as a
significant risk factor for placental abruption.60-62

Management goals of patients with placental abruption
include preventing mortality in the fetus/neonate and mother, sig-
nificant hemorrhage, DIC, infection, and Couvelaire uterus
(where retroplacental blood may peentrate through the
myometrium and into the peritoneal cavity).50 In cases of abrup-
tion when the pregnancy is near term and there is a live fetus, the
goal should be prompt delivery. Careful consideration should be
made to minimize fetal or maternal delivery, especially when
attempting vaginal delivery. If there is any evidence of distress,
cesarean delivery should be performed immediately to prevent
total detachment of the placenta, which many times can occur
without any warning. If both the mother and the fetus are doing
well, management may be more conservative, but hesitantly. The
mother should be placed on tocodynometry with the fetus on a
heart rate monitor allowing the progression of labor. Baseline
laboratory values should be obtained after sufficient intravenous
access is obtained including complete blood count, coagulation
studies, fibrin split products, fibrinogen, blood type, and cross
match, with blood products available if necessary. Administration
of Rh immune globulin is warranted in the Rh-negative patient.
Any time there are signs of distress such as persistent decelera-
tions when monitoring the fetal heart rate or bradycardia, prompt
delivery is required. As in patients with placenta previa, consid-
eration must be given regarding the need to transfer the patient to
a facility equipped to handle high-risk obstetrics and neonatal
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Table 4. Classification of Placental Abruption47

GRADE DEGREE BLEEDING UTERINE MATERNAL BP FIBRINOGEN FETAL HEART PERCENT
SEPARATION IRRITABILITY AND PULSE LEVEL RATE

1 Mild Mild Minimal Normal Normal Normal 40%

2 Partial Mild to Significant BP maintained, Possible Some 45%
Moderate pulse elevated decrease compromise

3 Large/ Moderate to Painful/ Hypotension Significant Possible death 15%
complete Severe tetanic contractions coagulopathy



compromise.  
Placenta Accreta, Placenta Increta, Placenta Percreta.

When the placenta is abnormally attached to the uterine wall it is
known as placenta accreta, increta or percreta, depending on how
deep and severe it is attached to the wall. 

The most life-threatening clinical problem, massive hemor-
rhage, is seen at delivery and, when it occurs, can cause up to 10%
increased risk of maternal and perinatal mortality.63 Although it
was considered very rare at one point, the incidence in the past 50
years has increased ten-fold and now can be seen in one out of
every 2500 deliveries.64,65 The specific cause of these conditions is
unknown, however they are thought to be caused by the absence of
the deciduas basalis and incomplete development of the layer
beneath. Accreta is the most common presentation of abnormal
attachment and does not penetrate through the uterine muscle,
accounting for more than 75% of cases. Otherwise, placenta incre-
ta and percreta are seen very rarely and refer to more severe exten-
sion of the placenta into the uterine myometrial layer with exten-
sion into surrounding organs percreta; they can respectively occur
approximately 15% and 5% of the time.65 The most significant risk
factors seen with these abnormal implantations include previous
placental previa and previous cesarean deliveries. Other risk fac-
tors have been shown as well, including increased maternal age,
previous uterine surgeries such as fibroid removal, and defects in
the endometrium.63,65,66 The risk of accreta in a patient with placen-
ta previa alone and no previous surgeries is 3%. In a woman with
placenta previa and a history of one previous cesarean delivery, the
risk goes up to 11% and increases with each cesarean section.
(With four cesarean deliveries, it is 67%.)67-69

Presentation is similar to placenta previa with painless vaginal
bleeding noted most prominently. Again, with the newer ultra-
sonagraphic technology available, this can be diagnosed more
frequently antenatal when in the past it was diagnosed with the
difficult placental removal at birth, or incomplete removal and
hemorrhage. MRI can be used as well, especially in those
patients who have equivocal ultrasound findings, or a placenta
that is located posteriorly and may be difficult to visualize.70-72

Management of placenta accreta can be quite dramatic.
Because of the risk of massive hemorrhage postpartum, the
patient may require a hysterectomy performed at the time of
cesarean delivery. This delivery should be done at facilities that
are equipped with multidisciplinary teams to handle any other
complications that may arise. There are other more conservative
treatments described including delayed packing of the placenta,
methotrexate, and uterine artery embolization that can save the
uterus and preserve future fertility options.68,69,73

Vasa Previa. Vasa previa is a condition in which the blood ves-
sels in the placenta and the umbilical cord are trapped between the
presenting part of the fetus and the cervical os, and may accompa-
ny velamentous insertion (the condition in which the umbilical
cord inserts on the chorioamniotic membranes rather than on the
placental mass) of the fetal vessels over the cervical os. This car-
ries a high fetal mortality during birth due to massive hemorrhage,
since the vessels now lack protection from Wharton’s jelly and can
be prone to rupture. In the past, this was diagnosed in women dur-

ing birth when vessels would tear during the act of delivery. Mas-
sive hemorrhage would occur and perinatal mortality rates have
been reported between 58% and 73%.74-76 Often, the risk factors
associated with vasa previa include previous placental previa, or an
unusually formed placenta (bilobed, succenturiate-lobed), and with
in vitro fertilization or multiple gestations. It can be detected as
early as the 16th week of pregnancy with the use of transvaginal
ultrasonography and color Doppler.77 Final management should be
similar to placenta previa, and should include a cesarean section to
save the fetus at approximately 36 weeks.78

Postpartum Hemorrhage. Typically, after a normal vaginal
delivery, up to 500 mL of blood is lost, and during a normal
cesarean section, approximately 1000 mL. Anything above that
can be defined as postpartum hemorrhage and can affect between
5 and 8% of all deliveries. Of all maternal deaths, it can account
for 25% of them. Immediate hemorrhage can be seen most com-
monly right after delivery and up to 24 hours after. Delayed post-
partum hemorrhage can be seen 24 hours after and up to 6 weeks
post delivery. Commonly, this blood loss is underestimated by the
practitioner and may not be calculated correctly due to many rea-
sons, primarily the mother not reporting her own loss.  

A simple solution can be as easy as two handed manual stim-
ulation of the very soft and boggy uterus when there is uterine
atony. Uterine atony, a diagnosis of exclusion, has been shown to
be the cause of up to 50% of cases of postpartum hemorrhage.
This can also be done along side of pharmacologic treatments
with oxytocics (including oxytocin [Pitocin] and methyler-
gonovine [Methergine]) as well. These two maneuvers should be
enough to stop the bleeding. Spontaneous delivery of the placen-
ta has also been shown to reduce blood loss by up to 30% and
decrease uterine atony as well as postpartum endometritis.79

However, as a precaution in case these fail, typed and cross-
matched blood should be available for resuscitation of the mother
if needed. The physician must also decide if trauma played a role
in the delivery and if that may be the reason for the blood loss. 

Other means of management of postpartum bleeding include
uterine tamponade, which can be done with large packing placed
up to the bleeding surface, and selective arterial embolization,
which is becoming more common in controlling patients with
stable postpartum bleeding and has shown a success rate of up to
97%. This procedure has the added benefit of keeping future fer-
tility options open.80 When these options fail, surgical interven-
tion should include arterial ligation, suturing techniques, and, in
the end, hysterectomy.81

Other causes of postpartum hemorrhage that carry less mor-
bidity, are described below.  

During actual birth, factors relating to the fetus and to deliv-
ery itself can result in maternal birth trauma, such as macroso-
mia, or malpresentations, and delivery that is uncontrolled. This
is the second most common cause of postpartum hemorrhage,
accounting for 20% of all cases. Lacerations and tears can
include the anatomy of the birthing canal, as well as the urethra,
cervix, and rectum. Large hematomas can be formed without
bleeding, and if left undiagnosed, can expand and eventually lead
to large amounts of bleeding hours later. Full examinations must
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be completed in these women who experience signs of shock and
blood loss but with no apparent source of bleeding.  

Another source of uterine bleeding, approximately 10% of
cases, is caused by retained placental tissue that can be caused by
traction done inappropriately on the placenta during delivery, caus-
ing tears and retained products of conception. If there is remaining
placental tissue in the uterus, the uterus will most likely have a hard
time contracting down and further measures may need to be taken.
Retained particles result in a decrease in myometrial constriction,
and can result in significant hemorrhage. Initially, treatment can
include digital exploration of the uterus with attempts to blunt dis-
sect the fragments from the myometrium and allow myometrial
contraction. This should not be too difficult since normal placental
tissue comes apart easily. Abnormal placental attachment as
described earlier with placenta accreta and its variation would not
be freed as easily and can cause more bleeding.82,83

Uterine Inversion. Uterine inversion is very uncommon—
approximately 1 in 2500—and can be seen during the last stage of
labor and is associated with immediate life-threatening postpartum
hemorrhage.47 Many times, it is associated with aggressive traction
on the umbilical cord during delivery as well as placing pressure
on the fundus when it is relaxed. However, it can occur sponta-
neously as well to result in the collapse of the uterine fundus into
the uterine cavity.47,82,84 Some risk factors that have been seen asso-
ciated with it include primiparity, short umbilical cord, fundal
pressure during delivery, use of oxytocin, overdistention, pro-
longed labor, manual extraction of the placenta, and fundal
implantation of the uterus.47,85 The patient typically notices sudden
onset of abdominal pain and, on examination, there is an absence
of the uterine corpus and a bulging noted from the vaginal introi-
tus. Ultrasound can be used to help determine diagnosis as well.86

Efforts should be made, after diagnosis, to properly correct the
anatomy which is best done immediately after initial inversion.
There are different ways of describing uterine inversion, including
complete, incomplete, and prolapsed. A complete inversion
involves the internal lining of the fundus passing through the cervi-
cal os, which forms a rounded mass in the vagina and no fundus
felt abdominally. With an incomplete inversion, part of the fundus
passes and part remains, therefore the practitioner may still feel an
intraabdominal fundus. If the entire uterus prolapses the cervical
os with the fundus coming out of the vaginal opening, it is called a
prolapsed uterine inversion.47 Once the cervical uterine segments
start to contract, a muscular ring can establish and placement of
the uterus is much more difficult. Pharmacologic attempts, which
include terbutaline, magnesium sulfate, and tocolytics, can then be
made to help relax the uterus if cervical rings develop. Even gener-
al anesthesia has been shown to create enough uterine relaxation to
promote manipulation of the uterus. If all of these methods fail,
then surgical replacement may be necessary.87

Uterine Rupture. Another devastating complication that has
been reported in women who choose to have vaginal birth after
cesarean section (VBAC) is uterine rupture. With VBAC births
becoming more and more common, the success rate and safety has
dramatically increased. The risk of having a uterine rupture is rela-
tively small, but it does exist at approximately 0.3% to 1.7%.88,89

As more and more women choose to consider VBAC deliveries, it
is anticipated that this rate will start to rise, and physicians should
be aware of this risk and how to manage it. Since there is signifi-
cant fetal mortality associated with rupture, it needs to be diag-
nosed very quickly. Partial extrusion of the fetus is associated with
perinatal mortality rates of less than 1%, however, complete rup-
tures can be seen at 10-20% fetal mortality. Risk factors primarily
include previous cesarean section, mostly with the prior classic
vertical incision; also, the risk increases with each cesarean deliv-
ery.82 Diagnosis needs to be considered if there are signs of fetal
distress or intrapartum vaginal bleeding (although the differential
diagnosis includes many other disorders). Ultrasound can certainly
help with diagnosis, but it is not always fully accurate. Delivery is
imminent so that the fetus can be prevented from exposure to
hypoxia, with the window being less than 30 minutes to preserve
fetal outcome. Pharmacologic oxytocic agents should be avoided
since they can increase the rupture.83,89,90

Conclusion
The primary goal of the emergency physician when treating

pregnant patients is to consider any potential disease process that
could be life-threatening to both the mother and the unborn fetus.
With the use of more modern ultrasound techniques, laboratory
tests, higher clinical suspicion of various disease states, and bet-
ter outpatient follow-up of patients, these patients should not be
missed.
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Physician CME Questions

31. Which of the following statements is true regarding abnormal implan-

tation of the placenta? 

A. The most significant risk factors seen with these abnormal

implantations include smoking, nulliparity, and blunt trauma

prior to pregnancy. 

B. Placenta accreta is the most common presentation of abnormal

attachment and does not penetrate through the uterine muscle,

accounting for more than 75% of cases.

C. The incidence of placenta accreta during the past 50 years has

decreased 10-fold and is now a very rare occurrence at delivery.

D. Placenta percreta occurs the least frequently of the abnormal

implantations, having the least amount of complications, with

symptoms resolving with delivery.

32. Which of the following is not considered a risk factor for the develop-

ment of preeclampsia?

A. Nulliparity

B. Obesity

C. Age younger than 20 years or older than 35 years

D. Smoking

E. Family history of preeclampsia

33. Which statement regarding amniotic fluid embolism (AFE) is the

most accurate?

A. AFE should be first on the differential with patients who present

in the first trimester of pregnancy with hypoxia and difficulty

breathing.

B. The clinician needs to have a high index of suspicion for the

February 4, 2008/Emergency Medicine Reports 47



diagnosis of AFE since patients will rarely present with the signs

of hypoxia, shock, altered mental status, and disseminated

intravascular coagulation.

C. Once AFE is suspected, initial management should include imme-

diate start of 4 grams of magnesium sulfate (20%), given IV.

D. The initiating event of AFE is poorly understood, but it typically

occurs during labor or other procedure, and amniotic fluid and

debris enter the maternal circulation. It can trigger a massive ana-

phylactic reaction, activation of the complement cascade, or both. 

34. A 32-year-old female presents to the emergency department with

more intermittent vaginal bleeding, but no significant pain. She is

approximately 34 weeks gestation and was seen last night for a small

amount of bleeding that she noticed after having intercourse. Her vital

signs are 118/72, 99% RA, HR 92, and her temperature is 98.2 and

not tachypnic. What should you do?

A. Make sure she is hemodynamically stable, establish an IV, place

her on the monitor, and perform a complete pelvic examination

to see what the source of bleeding could be.

B. Tell her that she just had her “bloody show” and that it’s time to

deliver her baby.

C. Perform transvaginal ultrasound to help determine etiology of

bleeding.

D. Tell the patient that bleeding appears controlled, and as men-

tioned to her the previous night, she should go home, have

pelvic rest, drink lots of fluids, and follow up with her obstetri-

cian in 2 days.

35. A 34-year-old woman presents to the ED 18 hours post-delivery. Her

husband found her shaking in bed in the middle of the night and

called paramedics when she did not respond to him. She comes in

looking like she is having a seizure, and the paramedics have already

given her 10 mg of Valium PR. What should you do next?

A. Call your neurologist to the ED and order an emergency head

CT to make sure she does not have a bleed.

B. Give her 4 grams of magnesium sulfate (20%) IV as soon as an

IV is established.

C. Give her 5 mg Valium IV for 2 doses then consider giving mag-

nesium sulfate (20%) 4 grams IV.

D. Give her fosphenytoin 10 mg/kg at a rate of 150 mg/min IV or

inject it if there is no IV established.   

36. Which of the following states regarding gestational hypertension is

true?

A. Because BP tends to be lower in young women, the definition of

gestational hypertension is a BP greater than 130/85.

B. Gestational hypertension is more common in multiparous

women.

C. Most cases of gestation hypertension develop at or after 37

weeks.

D. Gestational hypertension is associated with infants who are large

for gestational age.

37. If needed, pharmacologic treatment of hypertension in pregnancy

uses all of these drugs, except:

A. Hydralazine

B. Nifedipine

C. Labetalol

D. Lisinopril

38. Ultrasound is a good test to diagnose placental abruption.

A. True

B. False

39. Which of the following is no longer considered to be a risk factor for

placental abruption?

A. Smoking

B. Increasing maternal age

C. Previous history of placental abruption

D. Previous cesarean section

40. Which of the following statements regarding postpartum hemorrhage

is true?

A. Delayted postpartum hemorrhage occurs two weeks after 

delivery.

B. Blood loss after C-section is usually less than with spontaneous

vaginal delivery.

C. Delivery of the placenta usually diminishes postpartum uterine

bleeding.

D. Massage of the postpartum is to be avoided because the wall is

soft and easily torn or punctured.

CME Answer Key
31. B; 32. D; 33. D; 34. C; 35. B; 36. C; 37. D; 38. B; 39. B; 40. C
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CME Objectives

To help physicians:
• quickly recognize or increase index of suspicion for 

specific conditions; 
• understand the epidemiology, etiology, pathophysiology,

and clinical features of the entity discussed;
• apply state-of-the-art diagnostic and therapeutic techniques 

(including the implications of pharmaceutical therapy 
discussed) to patients with the particular medical problems 
discussed; 

• understand the differential diagnosis of the entity 
discussed; 

• understand both likely and rare complications that may 
occur.
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Classification of Placental Abruption

GRADE DEGREE BLEEDING UTERINE MATERNAL BP FIBRINOGEN FETAL HEART PERCENT
SEPARATION IRRITABILITY AND PULSE LEVEL RATE

1 Mild Mild Minimal Normal Normal Normal 40%

2 Partial Mild to Significant BP maintained, Possible Some 45%
Moderate pulse elevated decrease compromise

3 Large/ Moderate to Painful/ Hypotension Significant Possible death 15%
complete Severe tetanic contractions coagulopathy

Treatment Options for Hypertensive 
States in Pregnancy

MAGNESIUM SULFATE (20% SOLUTION) 

4-6 grams IV over 20 minutes, then at a rate of 2 grams per 
hour IV. Check levels to not exceed 5-8 mg/dL

DIAZEPAM 

5 mg IV for seizure control, can be repeated

PHENYTOIN 

10-20 mg/kg, at a rate of 50 mg/min IV

FOSPHENYTOIN 

10-20 mg/kg at a rate of 150 mg/min IV, and can be injected 
if needed

CALCIUM GLUCONATE (10% SOLUTION)

10mL IV for magnesium toxicity

HYDRALAZINE 

5mg IV, repeat every 20 minutes until a maximum dose of 
120 mg

LABETALOL 

20 mg IV, repeat in 20 minutes at 40 mg, then 80 mg every 20 
minutes until maximum dose of 400 mg

NIFEDIPINE 

10-30 mg sublingually, then 40-120 mg/day orally

Risk Factors for Preeclampsia

Age younger than 20 years or older than 35 years **
Chronic hypertension 
Excessive weight gain in the 2nd and 3rd trimester
Family history of preeclampsia (increase by 4 fold)
Fertility treatments that lead to pregnancy 
History of severe preeclampsia in past 
Hydatidiform mole
Multiple gestations
Nulliparity  **
Obesity
Preexisting disease including vascular or renal diseases
Previous placental abruption in pregnancy
Triploidy
(**most significant)

Differential Diagnosis of Amniotic 
Fluid Embolism

Pulmonary embolism
Myocardial infarction
Gastric content aspiration
Sepsis
Cardiomyopathy
Eclampsia
Transfusion reactions
Anaphylaxis
Air embolism
Hemorrhage
Anesthesia complications
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