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INTRODUCTION

Pregnancyand the puerperium (postpartum period) are wedkdished
risk factors for venous thromboembolism (VTE).Rragcy is associated with a
number of physiological and anatomic changes thatiocrease the risk of VTE.
Virchow described a triad of initiating factors feenous thrombosis, namely
hypercoagulability, venous stasis and vascular damall of which occur during

pregnancyL ussanaet al., 2012).

During pregnancy, Fibrin generation is increased, fidyitio activity is
decreased, levels of coagulation factors Il, VIlIlIMand X are all increased, free
protein S levels are decreased, and acquired apsestto activated protein C is
common, in addition to compression of inferior vesava and pelvic veins by

enlarging uteru®renner.,2004).

Pulmonaryembolism (PE) is a leading cause of maternal rityra has
been reported to complicate one in 1000-10,000n@areges in the prenatal period
as The incidence of venous thromboembolism durorgnal pregnancy is six-fold

higher than in the general female population ofdti@aring ag€K night.,2008).

The incidence of VTE, especially PE is believedb¢omuch higher during
the immediate postpartum period strongly associatitial caesarean birth.And it
was found that it is between 40% and 60% of alte®E cases reported to occur
postpartum; and an estimated 15-fold increasedafidRE postpartum, compared
with antepartunfHeit et al., 2005).



Becauseahe mortality rate for untreated pulmonary embuolis pregnancy
approaches 15%-30%, a timely and accurate diagmosisportant as Delayed
diagnosis, delayed or inadequate treatment, andequate thromboprophylaxis
account for many of the deaths. A major challersgthat many symptoms of PE
are similar to physical manifestations of pregnarfoy example swollen legs,
dyspnoea and tachycardi allick , Petkova., 2006).

In pregnant women with suspected is PE, the diagnesconfirmed in
approximately 4% of women as compared to 30% in-pregnant patients,
making accurate diagnostic tests imperative.So Gtcsuspected;Treatment with
low-molecular-weight heparin or unfractionated hap& recommended until the
diagnosis is ruled out by objective testing, unldssatment is strongly
contraindicateqGinsberg et al., 2001).



AIM of THE ESSAY

The aim of this essay is to discuss the pathoplogioand
ICU management of pulmonary embolism in pregnaniegtlaand

postpartum period.
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# ®. ICU MANAGEMENT OF PERIPARTUM PULMONARY EMBOLISM ®/ ]=

Anatomical and Physiological background

of Pulmonary Circulation

The pulmonary circulation differs drancatly from
the systemic circulation in its biophysical and
hemodynamic properties, structural organizationd an
physiology. While the systemic vasculature is desijto
deliver nutrients and oxygen to the tissues, thenpoary
circulation is designed to maximize oxygen uptakehe
blood that will ultimately nourish the rest of thedy. In
order to maximize gas exchange, the pulmonary leiticm
has an extremely high capacitance, receiving 106% o
cardiac output during each cardiac cycle. The pobng
circulation distributes this enormous volume of dalo
through a complex system of arteries to a capillaeg
designed to optimize gas exchange, before ciragdatne
blood volume back to the left heart for delivery ttee
systemic circulation. However, despite the expansiv
volume of blood present, the pulmonary circulation
maintains a low pressure and a low resistaficean,
Rubin., 2001).

These homodynamic properties allow thétrigeart
to effectively and efficiently pump this large voile of
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blood through the pulmonary vascular circuit, despis

relatively thin walls, compared with the left veaoke.
Additionally, the low pressure in the pulmonary aature
protects against vascular leak across the pulmonary
capillaries. This is particularly important due the
extremely fragile nature of the blood-gas barriad d@he
immense surface area of the pulmonary capillaryvos,
which predispose the pulmonary circulation to deatasy
vascular leak, exemplified by acute respiratory relsst
syndrome (ARDS)Effros, Parker., 2009) (Matthay et

al., 2012) (Lammers et al. 2012).

In addition to the pulmonary circulatjorihe
bronchial circulation also delivers blood to thendu
However, in contrast to the pulmonary circulatidghe
bronchial circulation is part of the systemic cletion, and
thus, it is connected in parallel to the vascukataf the
other organs and tissues of the body and is mardaat a
high pressure and high resistance. Although itsnany
purpose is to deliver nourishment to the large cetidg
airways of the lung, it also plays a critical rabeheat and
water exchange with the environment as well as the
recruitment of inflammatory cells to the airwdyorvath,
Wanner., 2010).
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Hemodynamics of the Pulmonary Circulation:

The pulmonary circulation is a high cagmawe, low
resistance, and low pressure system. The maintenahc
these hemodynamic properties is absolutely crititcal
pulmonary vascular function as increases in pulmpona
pressures can cause vascular remodeling, put @uialiti
stress on the right heart, and damage the deligate

exchange barrigiNaeije, Westerhof., 2011).

Pulmonary Arterial Pressure and Pulmonary VVascular

Resistance

Although interindividual variation existthe upper
limit of normal mean pulmonary artery pressure (PAP
disease free low landers is approximately 20 mmHg,
compared with approximately 100 mmHg in the aorta
Elevated PAP is found in disease states, incluéirlg as
well as numerous physiologic situations, including
individuals living at altitude, divers, mountaininabers,
and athletegMandegar et al., 2004).

PAP is calculated as the product of @ardiutput
(CO) and pulmonary vascular resistan@@VR), which

describes the resistance of the whole pulmonarguitjr

10
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including the arteries, capillaries, and veinsinaiécated in
Eq. 1:

PAP = (€0 x I: PVR Ll PVRcapiHaries T PVRI‘HH{-} (1)

arteries

According to this equation, a dramatic increas€O,
such as during intense exercise, would be expécteduse
an increase in PAP. However, contrary to this texh, in
healthy individuals, PAP does not dramatically @age in
parallel with an increase in CO. This phenomenatuss to
compensatory changes that occur to prevent large
fluctuations in PAP. Specifically, in response taramease
in CO, an addition alreserve of unperfused pulmonary
capillaries opens. This increases the cross sedtamea of
the pulmonary vascular bed, which decreases PVR and
ultimately minimizes changes in PAP. The physiaogi
mechanisms of this response were investigated lthye&o0
Permutt, who proposed that the pulmonary vasciédrib
composed of parallel vessels with a range of csiiap
pressures, which he likens to a “vascular watérfall
Subsequently, it was demonstrated that vasculadl wal
distension also contributes to the maintenance\R kh
response to changes in ¢Raeije, Westerhof., 2011)

In order to fully appreciate how the pimogic

properties of vascular wall distension and capillar
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