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Abstract: Cardiovascular diseases are the leading causes of ma-
ternal morbidity and mortality. Cardiac point of care ultrasound
(POCUS) has emerged as an essential tool for rapid hemodynamic
assessment in the obstetric intensive care unit. A narrative review
of the topic was conducted to synthesize the current evidence re-
garding the utility of POCUS in the management of critically ill
obstetric patients. The review included the available literature
from databases such as PubMed and Google Scholar. POCUS ena-
bles the early identification of conditions such as peripartum car-
diomyopathy, preeclampsia with diastolic dysfunction, and pulmo-
nary thromboembolism. Protocols such as FATE and RUSH
demonstrate high sensitivity for ruling out the causes and types of
shock during pregnancy, thereby facilitating treatment-related
decision-making. Furthermore, POCUS enables the early diagnosis
of cardiovascular complications in critically ill pregnant patients.
Its mandatory integration into intensivist training is essential to
standardize hemodynamic management and improve outcomes
for both the mother and fetus.

Key words: Point-of-care ultrasound; Echocardiography; Obstet-
ric critical care; Maternal mortality; Hemodynamic monitoring
Resumen: Las enfermedades cardiovasculares son las principales
causas de morbilidad y mortalidad materna. El ultrasonido cardia-
co en el punto de atencién (POCUS por sus siglas en inglés)
emerge como una herramienta esencial para la evaluacion hemo-
dindmica rapida en la unidad de cuidados intensivos obstétricos.
Se realiza una revision narrativa del tema con el propdsito de sin-
tetizar la evidencia actual sobre la utilidad del POCUS en el abor-
daje de la paciente obstétrica criticamente enferma. La revision
efectuada incluyd la literatura disponible en bases de datos como
PubMed y Google Scholar. EI POCUS permite identificar precoz-
mente condiciones como la miocardiopatia periparto, preeclampsia
con disfuncién diastdlica y tromboembolismo pulmonar. Protocolos
como FATE y RUSH muestran alta sensibilidad para descartar las
causas y tipos de choque en el embarazo, lo cual facilita la toma
de decisiones en torno al tratamiento. Ademas, garantiza el diag-
néstico precoz de complicaciones cardiovasculares en la gestante
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grave. Su integracion obligatoria en la formacion de intensivistas
es indispensable para estandarizar el manejo hemodinamico vy
mejorar el prondstico del binomio materno-fetal.

Key words: Point-of-care ultrasound; Echocardiography; Obstet-
ric critical care; Maternal mortality; Hemodynamic monitoring

Introduction

The transition toward high-complexity obstetric
care has positioned cardiovascular diseases as
the leading indirect cause of maternal death in
both developed and developing countries?.2,
These conditions range from pre-existing dis-
eases, such as congenital heart disease and
valvular heart disease, to pregnancy-related
complications, such as peripartum cardiomyo-
pathy and preeclampsia with myocardial in-
volvement3.4. In this setting, the Obstetric In-
tensive Care Unit (OICU) faces the challenge of
caring for patients whose hemodynamic reserve
is severely compromised by the physiological
changes of pregnancy and their underlying car-
diovascular condition®.

Traditionally, hemodynamic assessment in ob-
stetrics relied on physical examination, nonin-
vasive blood pressure monitoring, and, in criti-
cally ill patients, pulmonary artery catheteriza-
tioné. However, physical examination is fre-
quently inaccurate in pregnant patients because
peripheral edema, sinus tachycardia, and func-
tional systolic murmurs may represent normal
findings?. On the other hand, invasive methods
have fallen out of favor because of their risk
profile and the lack of evidence demonstrating a
clear improvement in clinical outcomes®.2. It is
in this context that cardiac point of care ultra-
sound (POCUS) has emerged as the “new gold
standard” for bedside assessment%!!,

Unlike formal diagnostic echocardiography, PO-
CUS is defined as a focused assessment per-
formed by the treating physician to answer crit-
ical clinical questions in real timei2,13, In
pregnant patients presenting with shock, dysp-
nea, or chest pain, POCUS enables immediate
differentiation between obstructive causes, such
as massive pulmonary thromboembolism; pri-
mary cardiac causes leading to left ventricular
dysfunction; and distributive causes4.,15, Fur-
thermore, its noninvasive nature and lack of
ionizing radiation make it an ideal tool for ma-
ternal-fetal safety16.17,

Although several international critical care and
anesthesiology societies have standardized pro-
tocols such as FATE (Focused Assessed Trans-
thoracic Echocardiography) and RUSH (Rapid
Ultrasound in Shock), their application specifi-
cally in the obstetric population requires special
considerations8,19, Elevation of the diaphragm
by the gravid uterus displaces the cardiac axis,
altering the traditional acoustic windows and
requiring adapted technical expertise20,21,
Likewise, interpretation of inferior
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vena cava (IVC) collapsibility to predict fluid
responsiveness should be approached with cau-
tion because of the aortocaval mechanical com-
pression that occurs after 20 weeks of gesta-
tion?%23,

The objective of this review is to synthesize the
current evidence regarding the use of POCUS in
critical obstetric care, particularly its diagnostic
applications in key conditions such as
preeclampsia and severe sepsis. Integrating
this competency into the training of obstetric
critical care specialists represents an urgent
current need and was the impetus for this re-
view?* 25,

Development

Metodology

To conduct this narrative review, an exhaustive
search of the scientific literature was performed
to synthesize the most relevant evidence re-
garding the application of POCUS in the critical
obstetric setting. A structured search protocol
was followed to ensure the inclusion of studies
with high methodological quality and clinical
relevance®®?’,

Search strategy and information sources:
The search was conducted using the indexed
databases PubMed/MEDLINE, Google Scholar,
Scopus, and the Cochrane Library. Articles pub-
lished primarily between January 2014 and
January 2024 were selected in order to capture
the most recent technological advances in port-
able ultrasound equipment and updated diag-
nostic protocols28.

Controlled vocabulary terms and free-text
terms were combined. The search strategies
included combinations of the following de-
scriptors: Point-of-Care Ultrasound, Focused
Cardiac Ultrasound, Critical Care Obstetrics,
Maternal Critical Care, Echocardiography, and
Pregnancy Hemodynamic Monitoring.

Inclusion and exclusion criteria: Articles
meeting the following criteria were included:
original studies (clinical trials, cohort studies,
and case-control studies), systematic reviews
and meta-analyses, and clinical practice guide-
lines issued by international societies of cardiol-
ogy, obstetrics, and critical care'® **. The re-
viewed articles included those written in either
English or Spanish, with the target population
consisting of pregnant women or women in the
immediate postpartum period with hemody-
namic complications.

The following were excluded: isolated case re-
ports that did not provide a novel diagnostic




perspective, studies conducted exclusively in
animal models, and literature that had not un-
dergone peer review.

Study selection and data extraction: Initial-
ly, titles and abstracts were screened to identify
potentially relevant studies. Subsequently, the
authors independently reviewed the full texts to
confirm their relevance to the objective of the
article®.

A total of 30 key bibliographic references were
selected to support the discussion regarding the
diagnostic accuracy, technical utility, and clini-
cal impact of POCUS.

Data extraction focused on three main do-
mains: Technical parameters: the most com-
monly used ultrasound views and their modifia-
bility according to gestational anatomy. Proto-
cols applied: assessment of the effectiveness of
protocols such as FATE, RUSH, and the diastolic
assessment protocol. Clinical outcomes: the
impact of POCUS on reducing diagnostic time
and optimizing fluid therapy 2*3°.

Data analysis: Given the heterogeneity of the
studies identified, including variability in the
objectives and methodologies of the original
studies, a qualitative narrative analysis was
performed. The findings were organized the-
matically to facilitate comprehension, beginning
with the underlying physiological principles,
followed by the examination technique, and
concluding with applications in specific patholo-
gies!! >,

Results and comments

The review was structured into various sections
addressing the performance of echocardiog-
raphy in critically ill pregnant women, taking
into account their specific characteristics.

1. Adaptation of Ultrasound Windows and Tech-
nique in Pregnant Patients

Obtaining high-quality cardiac images in criti-
cally ill obstetric patients requires a thorough
understanding of the anatomical changes in-
duced by the gravid uterus. Beginning in the
second trimester, diaphragmatic elevation and
dextrorotation of the heart alter traditional ana-
tomical landmarks*%°,

. Parasternal window (long- and short-axis
views): In pregnant patients, the heart
is displaced cephalad. Therefore, the
transducer is usually positioned one or
two intercostal spaces higher than usual,
at the level of the left second or third in-
tercostal space°.

. Long-axis view: This is the primary view
for qualitatively assessing left ventricular
systolic function and the morphology of
the mitral and aortic valves'3.

. Apical four-chamber view: Due to the
horizontalization of the heart, the cardi-
ac apex is displaced laterally toward the
anterior axillary line. This view is critical
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for comparing the dimensions of the
right and left ventricles. In critical ob-
stetric care, a right-to-left ventricular ra-
tio >0.6 suggests right-sided pressure
overload, a cardinal finding in pulmonary
thromboembolism**°,

. Subcostal window: This is the most chal-
lenging view to obtain during the third
trimester because of uterine interposi-
tion. However, it is the preferred ap-
proach for ruling out pericardial effusion
in patients with severe preeclampsia
presenting with sudden-onset dyspnea
or chest pain?! %,

2. Assessment of Volume Status and Fluid Re-
sponsiveness

One of the most intense debates in the current
medical literature concerns the utility of the
inferior vena cava (IVC) in obstetric patients. In
the general population, an IVC diameter of less
than 2.1 cm with greater than 50% respiratory
collapse predicts low right atrial pressure22,
However, in pregnant patients, extrinsic com-
pression of the IVC by the uterus may cause
artificial dilation or reduced collapsibility, re-
gardless of the actual volume status®*2®.
Current evidence suggests that, for IVC POCUS
to be reliable during the third trimester, the
patient should be assessed in the left lateral
decubitus position to relieve uterine compres-
sion of the vein3°. Nevertheless, the current
trend in critical obstetric care is shifting toward
the use of dynamic parameters, such as the left
ventricular outflow tract velocity-time integral
(LVOT VTI), which provides an indirect but ac-
curate assessment of stroke volume!?28,

3. POCUS in Preeclampsia and Diastolic Dys-
function

Preeclampsia is not merely a hypertensive dis-
order; it is a state of systemic endothelial dys-
function with direct myocardial involvement.
The findings of our review indicate that up to
25% of patients with severe preeclampsia ex-
hibit some degree of diastolic dysfunction, even
in the presence of preserved ejection fraction®*.
POCUS enables the identification of abnormal
mitral filling patterns using tissue Doppler (e’)
and pulsed-wave Doppler (E/A ratio). An E/e’
ratio >14 is a robust marker of elevated LV fill-
ing pressures, allowing for the prediction of
acute pulmonary edema before clinical symp-
toms become apparent24.25, This capacity for
“early diagnostic anticipation” is perhaps the
greatest benefit of POCUS in the obstetric in-
tensive care unit, enabling targeted fluid re-
striction and the timely administration of vaso-
dilators®°,

4. Differentiation of Shock in Obstetric Patients
The use of a modified RUSH protocol for obstet-
ric patients allows shock to be classified into




four categories within less than five

minutes'®?¢:

I. Hypovolemic shock (the most common
cause is postpartum hemorrhage): a hy-
perdynamic left ventricle is observed,
with the ventricular walls coming into
contact at the end of systole (“kissing
ventricles”) and a collapsed inferior vena
cava.

II. Cardiogenic shock (the most common
cause is peripartum cardiomyopathy): a
dilated, hypokinetic left ventricle is ob-
served, with poor mitral valve opening.

III. Obstructive shock (the most common
causes are pulmonary thromboembolism
or cardiac tamponade): right ventricular
dilation, McConnell’s sign, and/or a peri-
cardial effusion are observed.

Iv. Distributive shock (the most common
cause is obstetric sepsis): systolic func-
tion is variable, initially appearing hy-
perdynamic, with signs of relative
hypovolemia.

The integration of POCUS into the obstetric in-
tensive care unit represents one of the most
significant advances in patient safety over the
past decade!!*%31, Following an extensive anal-
ysis of the literature, the following key conclu-
sions can be drawn:

e Reduction of diagnostic uncertainty: POCUS
has demonstrated superiority over tradition-
al physical examination and standard nonin-
vasive monitoring for the etiologic differen-
tiation of shock and dyspnea in pregnant
patients'*2%32, Its ability to identify low car-
diac output states or right ventricular pres-
sure overload within minutes enables tar-
geted intervention and reduces morbidity
associated with misdiagnosis, such as con-
fusion between cardiogenic pulmonary ede-
ma and sepsis-related respiratory distress
19,26,33

e Optimization of fluid therapy: Fluid man-
agement in conditions such as severe
preeclampsia and obstetric hemorrhage rep-
resents a critical balance. Evidence suggests
that the use of dynamic ultrasound parame-
ters, such as left ventricular outflow tract
velocity-time integral (LVOT VTI), provides
significantly greater accuracy than central
venous pressure or IVC collapsibility, the
latter being limited by aortocaval compres-
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sion?*?834 POCUS enables “goal-directed
fluid resuscitation,” minimizing the risk of
iatrogenic complications resulting from vol-
ume overload 12393,

e Early detection of myocardial dysfunction:
the ability to assess diastolic function using
the E/e’ ratio and regional contractility al-
lows the detection of early stages of peri-
partum cardiomyopathy and myocardial in-
jury associated with preeclampsia before
catastrophic clinical signs become apparent
42536 This positions POCUS not only as an
emergency tool but also as a screening and
hemodynamic surveillance instrument for
high-risk patients.

e Safety and cost-effectiveness: As a nonin-
vasive, radiation-free technique that can be
performed at the bedside, POCUS eliminates
the need for potentially hazardous intrahos-
pital transport of unstable patients to radiol-
ogy or formal echocardiography depart-
ments ®1737, This optimizes healthcare sys-
tem resources and reduces the length of
stay in critical care units.

e Need for standardization and training: De-
spite its benefits, the main barrier remains
heterogeneity in training. It is imperative
that critical care and obstetric medicine so-
cieties establish mandatory training curricu-
la and protocols specifically designed for
pregnant patients, recognizing that dis-
placement of the cardiac axis and changes
in preload require specialized interpretation
Of POCUSZO'27'30'38-

In conclusion, cardiac POCUS should no longer
be considered an optional or luxury tool, but
rather an essential component of the modern
physical examination in critical obstetric care.
Its systematic implementation has the potential
to directly reduce maternal mortality rates from
indirect causes while transforming reactive
medicine into precision medicine based on di-
rect visualization of maternal hemodynamic
status.

The table below summarizes the key diagnostic
elements of POCUS and their rapid interpreta-
tion in obstetrics for a critically ill patient.
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Table: Quick interpretation of obstetric cardiac POCUS through its basic elements

Finding Ultrasound sign

MAPSE < 10 mm

Signo de McCon-
nell

E/e' > 14

RV free-wall akinesia

Elevated LV filling pressures

Clinical suspicion

Reduced mitral annular excursion Systolic dysfunction (cardio-

myopathy)

Massive PTE

Risk of pulmonary edema
(preeclampsia)

Kissing ventricles LV walls come into contact during Severe hypovolemia

Legend: MAPSE: Mitral Annular Plane Systolic Excursion. PTE: Pulmonary thromboembolism. RV:

right ventricle. LV: left ventricle

Source: Author’s own elaboration based on the literature review conducted.
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