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Pregnant and postpartum women needing intensive care 
account for a low proportion of admissions to the inten-
sive care unit (ICU), approaching one ICU admission 
for every 370 deliveries [1]. The most common causes 
requiring critical care are hypertensive disorders of preg-
nancy and obstetric hemorrhage [1, 2], and the majority 
of ICU admissions occur in the puerperium [1].

While the use of point-of-care ultrasound (POCUS) in 
the general ICU patient is widely accepted [3, 4], inten-
sivists should also strongly consider using this method 
in caring for the critically ill pregnant or puerperium 
patient, as it can aid in detecting and monitoring many 
of the complications that occur in this population. In this 
article, we focus specifically on the main scenarios involv-
ing the pregnant or puerperium patient in which POCUS 
may be useful for diagnostic and monitoring purposes. 
Using a multi-organ ultrasound (US) approach (Fig.  1 
and ESM 1) seems to be the best pathway to making 
accurate diagnoses and focusing on treatments. Impor-
tantly, POCUS is not a standalone diagnostic tool—it 
should always be used within the context of medical his-
tory, physical examination, laboratory, and other imaging 
techniques.

Women presenting with dyspnea/acute respiratory 
failure (ARF) during pregnancy or the puerperium
Transthoracic echocardiogram (TTE), often coupled with 
lung US (LUS)  and venous US, aids in discriminating 

between cardiac, pulmonary or mixed causes of dyspnea/
ARF.

LUS  showing diffuse B lines (i.e., pulmonary edema) 
and an abnormal echocardiogram point out towards a 
cardiogenic mechanism of dyspnea/ARF. In this setting, 
three main entities deserve attention. A dilated left ven-
tricle (LV) with impaired left ventricular ejection fraction 
(LVEF) should raise suspicion of peripartum cardiomyo-
pathy (ESM 2), a condition which often appears in the 
puerperium. The other two entities needing considera-
tion often appear antepartum and with preserved LVEF 
on TTE: hypertensive heart failure of pregnancy and 
severe mitral stenosis. Elevated LV filling pressure (e.g., 
E/e′ ratio > 9) is the key finding for the former while a 
reduced opening of the mitral valve (MV) leaflets (MV 
area < 1 cm2) and a mean MV gradient > 10 mmHg define 
the latter (ESM 3) [5].

Women with sudden-onset dyspnea, shock, or hem-
optysis with TTE showing dilation of the right ventricle 
(RV) (ESM 4a), plus altered RV systolic function, should 
be suspected of having pulmonary thromboembolism 
(PTE). Additional findings indicating PTE are the pres-
ence of a thrombus in transit in the right heart chamber 
or straddling in the foramen ovale, a venous US scan 
demonstrating a deep venous thrombosis (DVT) (ESM 
4b and c), and/or subpleural consolidations on LUS. DVT 
may occur in pelvic veins as well (i.e., ovarian vein throm-
bophlebitis) (ESM 4d) [6].

Amniotic fluid embolism (AFE), a diagnosis of exclu-
sion, is similar in presentation and in TTE to PTE and 
may be differentiated from the latter based on LUS show-
ing B lines (noncardiogenic pulmonary edema) and the 
absence of DVT on the venous US scan [7]. TTE may also 
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Fig. 1  Multi-organ point-of-care ultrasound (POCUS) in the pregnant or puerperium patient. The most important pathologies of this period that 
may be considered, and are able to be evaluated by POCUS, are indicated. To avoid incorrect interpretations, intensivists should know physiologic 
changes and their POCUS correlations well. TCD transcranial Doppler, TCCS transcranial color-coded duplex sonography, CE contrast-enhanced, 
PRES posterior reversible encephalopathy syndrome, ONSD optic nerve sheath diameter, ICP intracranial pressure, HELLP hemolysis, elevated liver 
enzymes, low platelet count, AFLP acute fatty liver of pregnancy, LVEF left ventricular ejection fraction, RPOC retained products of conception
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show a highly mobile “threadlike” mass in the right heart 
chambers in hyperacute AFE [8].

An abnormal LUS, coupled with an unremarkable 
echocardiogram and a normal venous US, indicates a 
pulmonary cause of dyspnea/ARF (e.g. pneumonia). This 
information must be integrated with the clinical context 
to make an accurate diagnosis.

Women presenting with acute chest pain 
during pregnancy or the puerperium
Two conditions deserve special attention: coronary artery 
dissection (CAD) and acute aortic dissection (AAD) [6]. 
In CAD, TTE may be used to demonstrate regional wall 
motion abnormalities, to rule out acute aortic dissec-
tion and to detect complications such as heart failure or 
mitral regurgitation. In AAD, TTE may be used to iden-
tify dilation of segments of the thoracic aorta, an intimal 
flap or complications such as aortic regurgitation or peri-
cardial effusion.

Women presenting with hemodynamic instability, 
abdominopelvic pain, and vaginal bleeding 
during pregnancy or the puerperium
This presentation is mainly observed in the puerperium, 
where uterine atony should always be considered first. 
Depleted cardiac chambers and inferior vena cava, as 
well as hyperdynamic ventricles, are the hallmark TTE 
signs observed in hypovolemia (ESM 5). Uterine atony is 
shown on pelvic US as an enlarged uterus with heteroge-
neous myometrium and gross endometrial fluid contents. 
Hemorrhagic complications of the caesarean section 
should also be considered, such as bladder flap hemato-
mas and subfascial hematomas (ESM 6a), or the coexist-
ence of both. These appear on the US as complex cystic 
masses [9].

Women presenting with right upper quadrant 
pain and/or alteration of the hepatogram 
during pregnancy or the puerperium
Unique conditions observed in this period, such as acute 
fatty liver of pregnancy (AFLP), liver infarction/hema-
toma, and Budd–Chiari syndrome (BCS), deserve special 
attention.

In the context of acute liver failure with or without 
ascites, a “bright liver” manifested in the US suggests 
AFLP [10]. Liver infarctions or/and hematomas often 
occur in the setting of preeclampsia and HELLP syn-
drome. Liver infarctions are seen by POCUS as geo-
graphic hypoechoic areas in the liver (early-stages) and 
as well-defined wedge-shaped hypoechoic areas (late-
stages) (ESM 6b) [11, 12]. Liver hematomas are shown 
as heterogeneous fluid collection below the liver cap-
sule (subcapsular hematomas) or within the hepatic 

parenchyma (intraparenchymal hematomas) [11, 13]. 
The presence of free intraperitoneal fluid accompany-
ing a liver hematoma should raise suspicion of a hepatic 
rupture; these patients are often in shock. For BCS, the 
main US finding is the detection of a lack of blood flow or 
thrombus within one or more hepatic veins, or within the 
inferior vena cava [14].

Women presenting with alterations in serum 
creatinine and/or urine output during pregnancy 
or the puerperium
POCUS may aid in distinguishing between post-renal 
and pre-renal causes of renal failure.

After ruling out post-renal causes, the most common 
disorder that should be considered is pre-eclampsia/
eclampsia, where POCUS may show enlarged kidneys 
with increased renal parenchymal echogenicity (ESM 6c) 
[15]. However, these signs are not specific to preeclamp-
sia/eclampsia, as acute tubular necrosis or glomerulone-
phritis, for example, may look very similar. Accordingly, 
correlation with history is essential [15].

Women presenting with pelvic pain, vaginal 
bleeding, and fever during pregnancy or the 
puerperium
Retained products of conception (RPOC) and endome-
tritis are the two main diagnoses to be considered [9]. 
RPOC are observed as an echogenic endometrial mass, 
usually vascularized. Endometritis may coexist with 
RPOC and is shown as a heterogeneous endometrial fluid 
collection in a patient presenting with vaginal bleeding, 
fever, and fetid vaginal secretions [9].

Women presenting with neurologic complaints 
during pregnancy or the puerperium
Patients presenting with neurologic manifestations such 
as headaches, seizures, focal neurologic deficits or altered 
mental status, should be considered first as having com-
plications from preeclampsia/eclampsia (e.g., posterior 
reversible encephalopathy syndrome or PRES). Postpar-
tum angiopathy (PPA) and cerebral sinus venous throm-
bosis (CSVT), less common entities, should also be taken 
into account. Transcranial Doppler (TCD) may provide 
clues supporting these diagnoses, and may also be use-
ful for monitoring purposes. In preeclampsia/eclampsia, 
TCD often shows elevated velocities (occasionally reach-
ing criteria of vasospasm) or/and impaired autoregula-
tion (ESM 7) [16]. For PPA, vasospasm is a key finding 
[17]. Of note, PRES and PPA may coexist. Prominent 
bilateral venous signals adjacent to the middle cerebral 
arteries are indirect signs that may indicate CVST [18].

Using transcranial color-coded duplex sonography 
(TCCS), it is also possible to evaluate for complications 
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such as cerebral hemorrhage and midline shift [19], as 
well as to evaluate the cerebral sinus veins using the US 
contrast agents [18]. In addition, the US measurement of 
the optic nerve sheath diameter can provide a non-inva-
sive estimation of the intracranial pressure [19].

Conclusions
Point-of-care ultrasound provides a safe and feasible tool 
for whole-body assessment for diagnosis and monitoring 
of the critically ill pregnant and postpartum women. This 
tool may aid intensivists in both diagnosis and monitor-
ing, thereby potentially improving patient care.
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