REVIEW

Speckle tracking echocardiography for cardiac assessment in pregnant women with
preeclampsia: a scoping review

Elisabeth Dias Winter Salimena ' Theresa Laurenti Gheller #
https://orcid.org/0009-0008-2591-0971 https://orcid.org/0009-0005-8264-0208

Anabelle Dias Winter Salimena 2 Erik de Abreu Laufer *
https://orcid.org/0009-0001-5486-8548 https://orcid.org/0009-0002-7974-8638

Augusto Monteiro de Castro Xavier de Carvalho 3 Renato Augusto Moreira de Séa ©
https://orcid.org/0009-0003-4780-8293 https://orcid.org/0000-0001-6357-7702

Programa de Pos-graduagdo em Pesquisa Aplicada a Saude da Mulher, Crianga e Adolescente. Instituto Fernandes Figueira. Fundagdo Oswaldo Cruz. Av. Rui Barbosa, 266.
Flamengo. Rio de Janeiro, RJ, Brazil. CEP: 22.250-020. E-mail: esalimena@gmail.com

2Escola de Medicina. Fundagio Técnico Educacional Souza Marques. Rio de Janeiro, RJ, Brazil.

34Faculdade de Medicina. Universidade Federal Fluminense. Nitero6i, RJ, Brazil.

*Organizagdo Social de Saude - Viva Rio. Rio de Janeiro, RJ, Brazil.

®Hospital Universitario Antonio Pedro (HUAP). Universidade Federal Fluminense. Niteroi, RJ, Brazil.

Abstract

Objectives: to map existing scientific evidence on the use of echocardiography with the Speckle
Tracking (STE) technique in pregnant women with preeclampsia (PE), compared to normotensive
pregnant women.

Methods: this scoping review was conducted following the PRISMA-ScR (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews) guidelines and the Joanna
Briggs Institute methodology. The research protocol was registered in the Open Science Framework.
Searches were performed in PubMed, Embase, Web of Science, BVS, and the Cochrane Database of
Systematic Reviews, as well as in the gray literature via Google Scholar. Two independent reviewers
selected the articles based on inclusion criteria, resulting in 12 studies.

Results: in total, the studies analyzed included 951 pregnant women (473 with PE and 478
controls). Most studies reported less negative Global Longitudinal Strain (GLS) values in women with
PE (mean of -17%) compared to normotensive controls (mean of -20%,), suggesting subclinical cardiac
dysfunction in the PE group.

Conclusion: these findings highlight the potential of STE to detect early myocardial changes in
preeclampsia, even before a reduction in the left ventricular ejection fraction. Further research is needed
to explore the systematic use of STE in high-risk prenatal care to promote maternal cardiovascular
health.
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Introduction

Hypertensive disorders of pregnancy (HDP) represent
an important risk factor for the development of long-
term cardiovascular disease (CVD),' with pregnancy
providing a window of opportunity to assess maternal
cardiac health. The physiological overload imposed on
the cardiovascular system during pregnancy allows for
the early identification of cardiac changes, especially in
the presence of hypertensive conditions.!

Among HDP, preeclampsia (PE) has the most
significant impact on the cardiovascular system,
substantially increasing the incidence of CVD in
complicated pregnancies by PE compared to those marked
by gestational hypertension (GH) or chronic hypertension
(CH), as documented in recent systematic reviews
and meta-analyses.!” In a normotensive pregnancy,
physiological adaptations such as vasodilation, reduced
systemic vascular resistance, and increased heart rate
and cardiac output are expected,® as seen in Figure 1. In
preeclampsia, however, an altered hemodynamic profile
is observed, with an inability to increase cardiac output
and a failure to induce the natural decrease in vascular
resistance,’” especially in cases of early onset (diagnosed
before 34 weeks of gestation).

A recent integrative review on the prevalence of
preeclampsia in Brazil, including 52,986 women, showed
that the frequency of preeclampsia ranged from 1.7% to
6.2%, this result was similar to the international studies.
However, over the last few years, possibly reflecting the
adoption of new diagnostic criteria, these values have been

increasing in the country.?®

Figure 1

Although two-dimensional echocardiography is
widely used to assess cardiac function through left
ventricular ejection fraction, younger patients such as
pregnant women, especially those with PE, may present
subclinical cardiac alterations and even heart failure with
preserved ejection fraction. In this context, an innovative
technique, Speckle Tracking Echocardiography (STE),
allows the detection of left ventricular dysfunction before
the reduction in ejection fraction, through the analysis of
myocardial deformation, or Global Longitudinal Strain
(GLS). Figure 2 illustrates the GLS “Bulls eye” map of a
pregnant woman with preeclampsia.’

Thus, the objective of this scoping review is to
map and synthesize the results of studies that evaluated
pregnant women with preeclampsia using STE, comparing
them to those of normotensive pregnant women.

Methods

This is a scoping review of the literature conducted in
accordance with the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews) guidelines and following
the methodological guidelines of the Joanna Briggs
Institute. The research was conducted between April and
August 31, 2024, covering the Medline, Embase, Web
of Science, BVS, and Cochrane Database of Systematic
Reviews databases, in addition to gray literature accessed
through Google Scholar, with no restrictions on year of
publication or language.

To structure the research question, the PCC
(Population/Concept/Context) strategy was adopted,

Hemodynamic alterations. 1A: in Normal pregnancy, 1B: in Preeclampsia.

SVR = Systemic vascular resistance. Sources: 1A. Translated and adapted from Davis et al.%; 1B. Authors, 2025.
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Figure 2

Speckle tracking echo in preeclamptic pregnant women: a scoping review

“Bulls eye map".

Source: Zaman et al.? The polar map (Bulls Eye Map) representing the global longitudinal strain (GLS) of the left ventricle in a pregnant woman
with preeclampsia. The image shows the segmental distribution of myocardial deformation in shades of gray, with lighter areas indicating less
deformation (less negative values), consistent with subclinical contractile dysfunction. Normal GLS values are below -18%, and the presence of
segments with less negative values suggests early impairment of left ventricular function, even with preserved ejection fraction.

with the following criteria: Population = (Pregnant women
diagnosed with preeclampsia), Concept = (Assessment of
cardiac function using global longitudinal strain (GLS)
measurement by speckle tracking echocardiography
(STE)), and Context = (Clinical studies conducted in
hospitals, prenatal clinics, and maternity wards). Thus,
the guiding question formulated was: “What is the
scientific evidence on the cardiac function of pregnant
women with preeclampsia assessed with STE compared
to normotensive pregnant women?”

The search strategy was structured with the help of
a specialized librarian, using a combination of free terms
and standardized descriptors (MeSH, Emtree). The search
terms included Preeclampsia AND (“Global Longitudinal
Strain” OR “Speckle Tracking”). This strategy resulted in
the retrieval of 49 articles in the PubMed database as of
August 31, 2024.

The study selection process was carried out in two
stages: initially, by reading the titles and abstracts,

followed by analysis of the full texts. This screening was
conducted independently by two authors, who, after the
process, checked the results to ensure consistency. Rayyan
software was used to facilitate the organization and review
of articles, assisting in the identification of duplicates
and the categorization of studies. Any disagreements in
the selection were discussed until consensus was reached
among the reviewers.

All studies comparing pregnant women with
preeclampsia to a control group of normotensive pregnant
women using the STE technique to assess cardiac
function were included, with no restrictions on year of
publication or language, and the PRISMA-ScR 2020
flowchart was prepared (Figure 3). Studies involving
other gestational hypertensive disorders (GHD), such as
chronic or gestational hypertension, pregnant women with
pre-existing heart disease, or those that did not include
a control group of normotensive pregnant women were

excluded.
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Figure 3

Flowchart of identifying and screening of studies included in the review

Source: Adapted from Tricco et al. ®

Results

Twelve studies were included, as shown in Figure 3,
which met the established inclusion criteria, with a diverse
geographical distribution. Of the selected studies, five
were conducted in the Americas (four in the United States
and one in Brazil), five in Asia (two in China, one in Iran,
one in Turkey, and one in India), and two in Europe (one in
the United Kingdom and one in Romania), demonstrating
the global relevance of preeclampsia, even without the
inclusion of studies from Oceania.

Table 1 presents the characteristics and variables of
the studies, including the year of publication, country
of origin, methodological design, size of case and
control samples, mean gestational age, GLS values of
the Table 1 presents the characteristics and variables of
the studies, including the year of publication, country of
origin, methodological design, case and control sample
sizes, mean gestational age, left ventricular GLS values,
exclusion criteria, and echocardiogram software used. This
detailed distribution allowed for a structured synthesis of
the collected data and discussion of the findings.
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The total sample of the 12 included studies was
951 pregnant women, of whom 473 belonged to the
preeclampsia group and 478 to the control group of
normotensive pregnant women. The mean gestational age
in the preeclampsia group was 33.28 + 3.82 weeks, while
in the control group it was 32.69 + 3.44 weeks.

Regarding to the mean GLS value of the left ventricle
(GLS-LV), a tendency toward less negative values was
observed in the preeclampsia group (-17.34% + 2.80)
compared to the control group (-20.14% + 2.61). These
data suggest subclinical dysfunction associated with PE,
but no joint statistical treatment (meta-analysis) was
performed.

According to the parameters of most software used,
GLS-LV values below -18% (e.g., -17% or values closer to
zero) indicate subclinical cardiac dysfunction,'® suggesting
that pregnant women with preeclampsia have subclinical
impairment of cardiac function compared to normotensive
women.

This finding reinforces the importance of using
speckle tracking echocardiography (STE) for early
assessment of cardiac function in pregnant women with
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preeclampsia, allowing the identification of changes that

could go unnoticed in conventional examinations.

Discussion

The main finding of this study is the observation of
reduced GLS values via STE in pregnant women with
preeclampsia compared to normotensive pregnant women
of similar maternal and gestational age, indicating that
preeclampsia may negatively affect cardiac function even
before clinical symptoms of heart failure manifest.
These findings are consistent with previous studies
that demonstrated alterations in the cardiac mechanics
in pregnant women with hypertensive disorders when
assessed with STE.* For example, Mostafavi et al.'' also
reported reduced mean GLS values in pregnant women
with PE compared to healthy women, while Paudel et al.'?
found a similar difference of approximately 3 percentage
points. All 12 studies pointed to a reduction in myocardial
strain in PE, which strongly suggests myocardial
dysfunction associated with gestational hypertension.'!-!*
The International Society for the Study of Hypertension
in Pregnancy recommends that all hypertensive pregnant
women have the opportunity to participate in research
and follow-up studies, reinforcing the importance of
exploring diagnostic methods that may benefit these
patients.'> However, there is still a considerable gap in
the literature regarding the indication of STE in protocols
and recommendations, limiting access to this technology.
The inclusion of speckle tracking echocardiography in the
prenatal follow-up of pregnant women with preeclampsia
could allow for the early diagnosis of subclinical cardiac
dysfunction, offering greater safety and assertiveness in
the conduct of the multidisciplinary team that monitors

these high-risk pregnancies.'>!”

Limitations

The lack of standardization among the different
echocardiogram software programs used represents a
challenge for the large-scale application of GLS, since the
variability between algorithms limits the comparability
and generalization of the results. In addition, clinical
factors such as gestational age at the time of examination,
blood pressure level, body mass index, and use of
antihypertensive medications can also influence GLS
values. Not all studies included in this review reported
these variables in a standardized manner, which
compromises the homogeneity of the findings.

Thus, although this review reinforces the usefulness
of STE in preeclampsia, there is a need for multicenter

Rev. Bras. Saude Mater. Infant., Recife, 25: €20240267

studies that promote technical and methodological
standardization, validate its application in different
geographic and socioeconomic contexts, and establish
practical guidelines for its incorporation into high-risk
prenatal care.

This study aims to disseminate and expand the use of
this diagnostic method, assisting in prenatal management,
planning the timing of delivery, and early detection of
cardiac changes that can improve maternal-fetal outcomes

and the survival of these women.

Final considerations

This scoping review identified a trend toward less negative
GLS values in pregnant women with preeclampsia,
suggesting subclinical myocardial dysfunction compared
to normotensive women. Although the findings reinforce
the importance of STE as a sensitive technique for early
detection of cardiac changes, no integrated statistical
analyses were performed, which limits the strength of
the evidence and points to the need for further research.

The systematic use of STE has the potential to
optimize the high-risk prenatal care management, support
the determination of the optimal time for delivery, and
contribute to the early detection of cardiac changes that
can improve maternal and fetal outcomes. However,
additional multicenter studies are essential to standardize
the technique, confirm its accuracy in different contexts,
and assess whether routine implementation of this test
can, in fact, positively impact maternal cardiovascular
health.'8-20
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