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Embolic complications in the parturient
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Emboalic events are the current predominant cause of maternal
death (~20%) in the United States'V). They are also the most
common cause of acute hemodynamic and respiratory collapse
during pregnancy@. Embolized materials during pregnancy
include: thrombus, air, amniotic fluid, and trophoblastic tis-
sue. Whiletherisk factors, presentation, course, and prognosis
areall somewhat different with these embolic events, they tend
tofollow asimilar initial course with obstruction of the pulmo-
nary vasculature and/or pulmonary outflow tract leading to
V/Q mismatch and compromise of cardiac output through me-
chanica obstruction, release of vasoactive mediators - all of
which ultimately result in clinically-significant hypoxemia.
Additionally, a disseminated intravascular coagulation (DIC)
picture may develop with either air or amniotic (especialy
prominent) embolism. In contrast to other embalic events, tro-
phoblastic embolization uniquely carries the risk of malignant
spread in any seeded tissue bed®,

VENOUS THROMBOEMBOLISM (VTE)

Pregnancy is associated with a5- to 10-fold increase in risk
in VTE®. Venous thrombosis occurs in 0.5 — 3 per 1,000
deliveries; and when untreated, up to 24% of these women
may develop pulmonary embolism, with a cumulative mor-
tality of 15%. VTE may occur at any time during pregnan-
cy or the puerperium. The presence of Virchow's triad of
hypercoagulability, venous stasis, and trauma in al preg-
nant females leads to thisincreased risk. The hypercoagula-
bility issecondary toincreasesisFactor 11, V11, X, and fibrin;
along with decreases in Antithrombin 111, protein C, and in
protein S8, Venous stasis occurs secondary to the well-
known phenomenon of aortocaval compression. Venoustrau-
ma may occur secondary to vaginal birth, cesarean section,
antepartum surgical procedures, or injury to varicosities.
Other risk factors for VTE include: familial hypercoagula-
ble states, prolonged bed rest, sepsis, advanced maternal
age, obesity, preeclampsia, and multiparity(.

Symptoms suggestive of VTE include dyspnea, chest pain,
cough and apprehension®. Symptoms may be absent in a
large number of patients. Clinical signsinclude: tachycardia,
tachypnea, and arterial desaturation. Laboratory findings are
non-specific and include hypoxemia, widened A-a gradient,
respiratory alkalosis, normal CXR, and nonspecific EKG
changes. Advanced clinical testing is warranted if suspicion
is high. CXR, V/Q scanning, and pulmonary angiography
may al be performed as necessary. Total fetal exposure to
radiation in these cases is approximately 0.5 rad®,

Treatment for symptomatic VTE islargely supportive and
includes oxygen, fluids, inotropes. Central invasive moni-
toring and/or an A-line may be warranted in-patients receiv-
ing significant circulatory support. Specific therapy includes
heparin therapy (unfractionated or fractionated) and treat-
ment with thrombolytics.

VENOUS AIR EMBOLISM (VAE)

VAE’ s are the most common embolic events occurring dur-
ing cesarean section with estimated incidences between 40-
97% of all sections1®1D), Fortunately, serious consegquences
of VAE arerelatively rare-being responsiblefor perhaps 1%
of al maternal deaths*2. Nevertheless, the clinical signifi-
cance of VAE is probably under-appreciated both asa cause
of chest pain and dyspnea commonly seen in women under-
going cesarean section and as in many cases, lead to tran-
sient desaturations3). VAE may occur during either cesare-
an section®™ or vaginal delivery®®, and has also been
reported to result from forceful vaginal air insufflation dur-
ing oral sex in pregnancy(19,

Risk factorsfor VAE are present during every ddlivery. These
include a source of gas (generally room air), open veins or
sinusoids (placental implantation site), and a pressure gradi-
ent (uterine exteriorization or bearing down on gas pocket
during delivery). Two factorsthat increasethisgradient - uter-
ine exteriorization and Trendelenburg position — are most
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likely to occur with obese parturients1”-19, VAE’ sthat occur
during cesarean section usually occur between initial hyster-
ectomy and closure of the uterine incision. However, it may
also occur as the uterus is returned to the abdominal cavity.
Other risksfor VAE include hemorrhage and general anesthe-
sia-both of which are often associated with an increased gra-
dient secondary to areal or relative hypovolemia®), General
anesthesia may also exacerbate VAE as aresult of the rapid
diffusion of nitrous oxide into the air bubbles followed by
their marked enlargement(®,

Aswith VTE, symptomsof VAE include chest pain, dysp-
nea, restlessness and apprehension. Clinical signs include
tachypnea, tachycardia, cyanosis, and a classic wheel-mill
murmur. It may also present as acute cardiorespiratory col-
lapse, especially in the patient undergoing genera anesthe-
sia. Decreases in peripheral saturation may also be present.
Unliketheusual casewithVTE, VAE may present withaDIC-
like picture, although thisis relatively rarer, In the patient
undergoing general anesthesia either a decrease in end-tidal
CO, or anincrease in end-tidal N2 may occur, with end-tidal
N2 being more sensitive. The diagnosis may also be assisted
with precordial Doppler or with transesophageal echocardio-
graphy which can visualize as little as 0.2 ml of airl®,

Treatment and/or prevention of VAE islargely preventa-
tive and supportive. Initial efforts are aimed at minimizing
the occurrence, size and impact of VAE and include: placing
the operative site below the level of the heart!9 (at CCF |
recommend a reflex position with slight Trendelenburg for
all cesarean sections), encouragingin situ uterinerepair ver-
sus exteriorization, flooding the surgical field with saline,
maintaining normovolemia and/or CV P with crystalloid or
colloid, and discontinuing nitrous oxide if the patient is
receiving general anesthesia@), Supportive measures in-
clude oxygen, inotropes and/or vasopressors, and pain con-
trol. CPR and assisted ventilation may be useful in dispers-
ing bubbles into the distal pulmonary vasculature and
through the capillary beds. Left lateral tilt (as much as pos-
sible) will favor movement of the air out of the pulmonary
outflow tract where it may be essentially causing a “vapor-
lock” in the heart. Placement of a multiorifice catheter into
the right atrium may successfully remove enough air to re-
verseapotentially fatal outcome. However, experimentswith
dogs suggest that CPR and left tilt should be the initial
steps, with catheter placement occurring thereafter@, Fi-
nally, treatment with hyperbaric oxygen may be useful es-
pecialy in patients with neurological or cardiac symptoms
secondary to paradoxical embolism(@),

AMNIOTIC FLUID EMBOLISM (AFE)

AFE is a protean clinical syndrome characterized by the
abrupt onset of hypotension, hypoxia, and disseminated

intravascular coagulopathy (DIC). AFE is arelatively rare
syndrome occurring between 1:8,000 to 1:80,000 pregnan-
cies19), A survey of national registry dataindicates that most
cases occur during labor (70%) and delivery (30% - includes
both vagina and cesarean births)(®). Rare cases have oc-
curred during first trimester abortions, after abdominal trau-
ma, and in the postpartum period@), Despite its rarity, the
consequences of AFE are disastrous with an overall mortal-
ity of 60 to 86%; with alarge proportion of survivors exhib-
iting severe neurologic injury(1927),

The clinical presentation is often dramatic, with a rapid
onset of dyspnea, hypotension, and hypoxemia followed
by cardiopulmonary arrest. These symptoms are probably
secondary to both direct mechanical obstruction of the pul-
monary vascular system, along with release of vasoactive
and cardiodepressant substances?®)., Coagulopathy isacom-
mon finding, and may even be the presenting symptom(29),
Thisis probably due to tissue factor present in the amniotic
fluid®@, Both the hemodynamic and coagul opathic effects
of amniotic fluid appear to be worsened by the presence of
meconium@3D), |n addition to the symptoms seen with all
other embolic phenomena, AFE may also be associated with
a bad taste in the mouth.

Theinitial diagnosis, as with other embolic phenomena,
rests on a number of non-specific signs in association with
the appropriate clinical picture. Additionally, pulmonary
edema@® and DIC(2829) agre prominent in the clinical pic-
ture. Specific diagnosisis made by the post-mortem demon-
stration of fatal debris in the pulmonary vasculature(3?,
Noninvasive methods of AFE diagnosis have been suggest-
ed to include zinc coproporphyrint® and monoclonal anti-
bodies to an amniotic fluid-specific antigen®¥. Recently,
in vitro models of AF-induced coagul opathy have been de-
veloped which may ultimately permit quantitation of AF
entering the circulation(35:39),

Therapy is again supportive and invasive hemodynamic
monitoring is almost always warranted. In addition to he-
modynamic support, vigorous therapy of DIC may also be
required.

TROPHOBLASTIC EMBOLIZATION (TE)

TE is arare phenomenon, which may occur during evacua-
tion of a molar pregnancy by dilation and curettage®” or
with removal of an invasive mole by hysterectomy(©®), Pre-
sentation and therapy are similar to that for other embolic
disorders. Oxytocin administration prior to any manipula-
tion of the molar pregnancy is believed by some to decrease
the incidence of this condition®?, Follow-up B-HCG levels
are mandatory for any patient surviving a TE as they have
the potential of developing malignant gestational tropho-
blastic neoplasia, which isthen treated with methotrexatel*?.
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