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Prevalence and clinical significance of fetal tricuspid regurgitation during the
third trimester of pregnancy

Abstract
Objectives: the aim of this study was to determine the prevalence of fetal tricuspid valve

regurgitation (TR) during the third trimester of low-risk pregnancies and to assess its clinical
significance on neonates. 

Methods: this is a cross-sectional study including 330 singleton fetuses referred for
routine fetal echocardiography during 3rd trimester in a fetal medicine center in Recife,
Brazil. The presence and degree of tricuspid regurgitation were analyzed. Whenever TR was
identified on fetal echocardiography, postnatal data, including the results of postnatal
echocardiography were reviewed. 

Results: the prevalence of tricuspid regurgitation was 10.0% (n=33) in the study popula-
tion. Regarding regurgitation degree, 90.9% (n=30) presented mild regurgitation and none
presented important TR. Postnatal data was obtained from 21 neonates. Twenty of them were
discharged without any complications, and one presented respiratory distress due to prema-
turity. Transthoracic echocardiography was performed in 66.7% (n=14) of the neonates and
it was normal in 92.9% (n=13) of them. One neonate, 7.1%, persisted with tricuspid regurgi-
tation, but had no other findings. 

Conclusions: tricuspid regurgitation in fetuses with normal cardiac anatomy during the
3rd trimester is a common condition in low-risk pregnancies, and is not associated with
cardiac abnormalities or need for neonatal intervention.
Key words Tricuspid valve insufficiency, Fetal heart, Congenital heart defect, Prenatal
diagnosis, Echocardiography doppler
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Introduction

Tricuspid valve regurgitation (TR) is a frequent
finding on Doppler examination of the heart in
newborns, children and adults, with reported preva-
lence of more than 80% in individuals with normal
hearts.1 Differently, in fetuses, the reported preva-
lence is below 7%.2,3

Fetal TR has long been associated with abnormal
fetal physiology. Increased preload or afterload
secondary to myocardial impairment, nonimmune
hydrops, arrhythmias and related to congenital heart
defects (CHD) such as Ebstein's disease, pulmonary
atresia with ventricular septal defect and ductal
constriction may result in tricuspid regurgitation.3-5

There has been a lot of investigation regarding the
potential role of tricuspid regurgitation in the first
and second trimesters of pregnancy as a marker for
chromosomal abnormalities or cardiac defects. It is
well established that the prevalence of fetal TR
increases with increased nuchal translucency
measurement and in the presence of other cardiac
defects, but seems to decrease with progression of
gestation.6-10

A recent metanalysis demonstrated that the
detection of TR in the first trimester increases the
risk of CHD. However, the strength of association
between TR and CHD was greater when considering
fetuses at risk for CHD, such as those with increased
nuchal translucency, while TR did not show any
association with CHD when detected in a population
at low risk for cardiac defects. Thus, isolated TR in
the first trimester does not seem to be a strong
predictor of CHD.7-9 Furthermore, recent studies
suggest that, in uncomplicated pregnancies of
euploid fetuses with normal cardiac anatomy,
tricuspid regurgitation might not be associated with
other pathological findings.7-10

To date, the evidence has been contradictory as
to whether fetal TR in the second trimester is predic-
tive of other disorders. Fetuses with TR in the
second trimester have been reported to present a
greater risk of aneuploidy, cardiac defects and
adverse neonatal outcomes in fetuses with
intrauterine growth restriction.11,12 On the other
hand, some studies suggest that isolated mild
tricuspid regurgitation in this stage of pregnancy is
benign in fetuses with normal cardiac anatomy and
that these fetuses might not have a higher incidence
of major cardiac disorders after birth.2,10

Although extensively studied during the first and
early second trimesters, little is known about the role
of TR in the late second and third trimesters of preg-
nancy. Some studies suggest that the prevalence of

TR decreases during pregnancy.6-10 Others have
reported higher prevalence in late pregnancy.10,13

Limited information is available regarding normal
findings of the fetal heart in late pregnancy. Recent
data suggest that the prevalence of mild TR would
increase with gestational age and would be a result
of the physiologic alterations that occur late in the
third trimester.13

The present study aimed to determine the preva-
lence of TR in low-risk pregnancies in the third
trimester of pregnancy and to assess the clinical
significance of this finding on neonatal outcome.

Methods

A cross-sectional study was performed including all
low-risk singleton fetuses referred for routine fetal
echocardiography during the 3rd trimester at Biofeto,
a fetal medicine center located in Recife,
Pernambuco, Brazil.

Initially, data from all fetal echocardiograms
performed from August 1st, 2014 to July 31st 2015
was collected from Biofeto`s database. Whenever
one of the following was present, the subject was
excluded from the analysis: gestational age
<28weeks, women aged over 35 years, the presence
of maternal and/or fetal chronic disease (arterial
hypertension, diabetes mellitus and preeclampsia,
for example), fetal chromosomal abnormality and/or
congenital malformations, abnormal nuchal translu-
cency, small for gestational age, multiple pregnan-
cies, fetal cardiac disease and positive family history
for congenital heart disease. 

Data included mean maternal age, mean gesta-
tional age at the time of the fetal echocardiogram,
presence and degree of TR, associated findings,
postnatal outcome, postnatal echocardiogram, and
mean gestational age at delivery.

When tricuspid regurgitation was present on
fetal echocardiogram, the pregnant women were
contacted and invited to answer an electronic ques-
tionnaire sent through the Lime Survey software
(Survey Services & Consulting, Hamburg,
Germany). In this questionnaire, they were inquired
about gestational age at delivery, postnatal outcome
and need for interventions, postnatal diagnosis of
heart disease and postnatal echocardiogram data
when performed.

All 2D- fetal echocardiograms were performed
by a single experienced fetal cardiologist, with a
Philips© (Koninklijke Philips NV, USA) HD 11 XE
machine, using a 2-5Mhz abdominal probe. The fetal
heart was imaged in multiple planes and measure-
ments were made according to guidelines published
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by the American Society of Echocardiography.14

Tricuspid regurgitation was recorded during ventri-
cular contraction in the apical or basal 4-chamber
views using color and pulsed Doppler imaging with
an angle of insonation from 0° to 30°.TR was cate-
gorized according to the following parameters:
length of the jet into the right atrium (RA), the area
of the RA covered by the jet, and duration of the jet
in the cardiac cycle. TR was considered mild when
the length of jet was less than 1/3 of the distance to
the opposite atrial wall, RA area covered by the jet
was less than 25% and the duration was protosys-
tolic; moderate when the length of jet was higher
than 2/3, but not reaching the opposite wall, RA
covered by the jet in 25% and the duration was
proto-mesosystolic; and severe when the jet reached
the opposite atrial wall and was holosystolic (Figure
1). Trivial TR, i.e. regurgitant jets seen on color
Doppler mapping that could not be appreciated on
pulsed wave Doppler, were not considered for this
study. During the study period, patients were usually
offered a follow-up scan when a TR was identified.

Sample size was calculated at 97 participants
considering a margin of error of 5%, a confidence
level of 95% and an estimated prevalence of
tricuspid regurgitation of 6.8%,3 using Epi info™
7.2.2.6  software (Centers for Disease Control and
Prevention – CDC, Atlanta, GA, USA).

All data processing was performed using Epi
info™ 7.2.2.6  software (Centers for Disease Control
and Prevention – CDC, Atlanta, GA, USA) and
numeric data were presented as mean ± standard
deviation (SD) and frequency.

This study was approved by the Research Ethics
Committee of Faculdade Pernambucana de Saúde
(Pernambuco Faculty of Health) under CAAE
number 49200615.8.0000.5569. Signed participant
consent was obtained when participants were
contacted to complete the questionnaire. 

Results

In the period of study, 6352-D fetal echocardiograms
were performed, 330 third trimester low-risk preg-
nancies were identified according to the eligibility
criterion and were included in the study. From the
total of 330 pregnancies, 33 fetuses had TR, indi-
cating a prevalence of 10.0%. For postnatal analysis,
data from 12 participants could not be obtained.
Three of them for contact failure and nine who did
not answer the questionnaire (Figure 2).

The mean maternal age of the 33 included cases
was 27.2 years old (SD ± 4.1) and the mean gesta-
tional age at which TR was identified on fetal

echocardiogram was 32 weeks (SD ± 3.6).
With respect to TR degree of severity, 90.9%

(n=30) presented a mild regurgitation and 9.1%
(n=3) were classified as moderate regurgitation.
Other findings associated with TR during fetal
echocardiography were found in 18.2% (n=6) of the
patients. Four fetuses presented increased ductus
arteriosus peak systolic velocity (>140cm»s) not
fulfilling arterial duct constriction criteria, though.
During follow-up, one fetus had mild pericardial
effusion and one mild pleural effusion. These were
not related to congestive heart failure and were
considered minor findings, resolving spontaneously
during pregnancy (Table 1).

From the 33 cases of TR, postnatal data could be
obtained in 21 (63.6%). The mean gestational age at
delivery was 38.3 weeks (SD ± 1.23). At postnatal
evaluation, all neonates were discharged from mater-
nity without concerns and were asymptomatic, with
exception of one newborn who needed advanced life
support due to respiratory distress, secondary to
prematurity, a consequence of preterm labor (Table
1).

Among the patients who answered the question-
naire, 66.7% (n=14) underwent post-natal echocar-
diography in the neonatal period, which was normal
in 13 neonates. In one case (7.1%) TR persisted, but
there were no other associated findings (Table 1).

Discussion

Fetal TR was present in 10.0% of low-risk pregnan-
cies who performed 2-D fetal echocardiography
during the 3rd trimester of gestation. Most of them
presented mild regurgitation with no other associated
conditions, supporting the idea that tricuspid regur-
gitation might be a physiological finding in this
population.

Postnatal echocardiograms were normal in
almost all newborns (92.9%) who presented fetal TR
and had an echocardiogram performed after birth.
Only one child had persistent TR after birth, but
without clinical significance. All the newborns but
one, who presented complications related to prema-
turity, were discharged from maternity without
concerns. These data together corroborate the
innocuous aspect of fetal TR.

When considering a population of high-risk
pregnancies, the association of fetal TR with patho-
logical conditions leading to preload increase, post-
load increase, myocardial damage, or arrhythmias is
more evident, as reported by Respondek et al.3 In
that manner, in our sample, 4 cases presented altered
ductus arteriosus flow characterized by increased
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dimensional (3D) echocardiography associated with
spatio-temporal image correlation (STIC). One of
the main concerns regarding this technology are the
artifacts resulting from fetal movement and maternal
respiratory movements, which present with a gain
greater than the appropriate and can simulate
tricuspid regurgitation.15 Two-dimensional ultra-
sonography, used in this study, is the technique of
choice for the prenatal diagnosis of congenital heart
diseases. It allows accurate description of the intra-
cardiac anatomy, sequential analysis of cardiac
structures, and finally the recognition of malforma-
tions, cardiac rhythm disorders and function in the
prenatal period.14

Conversely, recent data point out that TR is more
frequent later in pregnancy and that in this scenario,
it is mainly a physiological finding. For example,
Gembruch and Smrcek4 evaluating 289 second
trimester fetuses, estimated a prevalence of TR of
6.23%. In the postnatal echocardiographic evalua-
tion, none of the children presented cardiac alte-
rations.4 Their results are very similar to those
obtained by the present study. In addition, Tague et
al.13 studied 40 third trimester fetuses with struc-
turally normal hearts and reported the very high
prevalence of trivial and mild tricuspid regurgitation
of 80%. The high prevalence of TR reported in this
study, different from ours, can be explained by their

peak systolic velocity, without criteria of ductal
constriction. In these cases, tricuspid regurgitation
can be explained by the increase of post-load to the
right ventricle.

Overall, tricuspid regurgitation was initially
strongly associated with pathological status such as
chromosomal and cardiac abnormalities, based on
studies performed mainly in the first and early
second trimesters. However, recent data suggest that
TR might have a different meaning. Zhou et al.2

evaluated 1429 fetuses between 18-24 weeks of
gestation and described a prevalence of mild TR of
6.7%. They concluded that fetuses with isolated mild
TR in the second trimester did not have higher inci-
dence of major cardiac disorders after birth, but had
a higher prevalence of minor postnatal congenital
cardiac disorders.2

Messing et al.10 investigated the prevalence of
fetal TR in 157 low-risk pregnant women at the
beginning and middle of the second trimester and
postnatal period. At the first moment, 131 fetuses
(83.4%) presented TR and at the second moment,
only 39 fetuses (24.8%), suggesting that the preva-
lence of TR would decrease along with gestational
age. At postnatal evaluation, eight children persisted
with TR.10 This high prevalence of TR differs from
that obtained by this study and by Gembruch and
Smrcek4 and can be justified by the use of three-

Figure 1

A) Sonogram of a fetus with normal heart anatomy and mild tricuspid regurgitation at 31.2 weeks’ gestation. The

image shows reversed flow (arrow) across the tricuspid valve at the level of the 4-chamber view. B) Pulsed Doppler

interrogation of the tricuspid valve demonstrating normal forward flow and protosystolic low velocity reverse flow.

LA= left atrium; LV= left ventricle; RA= right atrium; RV= right ventricle.
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Figure 2

Sample flow chart.

Initial population
(n=635)

Exclusion criteria
(n=305)

- Maternal age >35 years old (n=138)

- Multiple gestational pregnancy (n=11)

- Family history of congenital heart disease
(n=11)

- Chronic maternal and/or fetal diseases
(n=64)

- Fetal diagnosis of chromossomalabnor-
malities and/or congenital malformations

oraltered nuchal translucency (n=26)

- Obstetric history of fetal heart disorders
(n=5)

- Fetal  diagnosis of cardiopathy (n=50)

Low risk pregnancies included in analysis
(n=330)

Presented tricuspid regurgitation
(n=33)

Exclusion from postnatal
analysis (n=12)

- Contact failure (n=3)

- Did not answer the questionary (9)

Sample with postnatal data
(n=21)
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Table 1

Perinatal findings and outcome of fetal tricuspid regurgitation.

N           n % 

Degree of TR 33

Mild 30 90.9

Moderate 3 9.1

Associated findings 33

Increased arterial duct peak systolic velocity 4 12.1

Effusions (pericardial or pleural) 2 6.1

Postnatal outcome 21

Uneventful 20 95.2

Respiratory support due to prematurity 1 4.8

Postnatal echocardiogram 14

Normal 13 92.9

Persistent TR 1 7.1

TR= Tricuspid regurgitation.

inclusion of trivial TR cases, defined as the regurgi-
tations that can only be detected by color Doppler
investigation, but not by pulsed Doppler investiga-
tion. Another possible explanation for such a high
prevalence of TR would be its population´s gesta-
tional age (34 to 38 weeks), corroborating the idea
that TR prevalence increases with gestational age.
They also reported right/left disproportion of cardiac
chambers and an increase in aortic isthmus and arte-
rial duct diastolic flow suggesting that TR is
possibly related to the physiological hemodynamic
changes of late pregnancy.13 We did not include
trivial TR in our study due to its obvious physiolog-
ical role. Our aim was to assess the clinical implica-
tions of more prominent regurgitations, which also
proved to be, very likely, physiological.

Improved ultrasound technology and technique
have resulted in a marked increase in the ability to
identify relatively subtle findings in the fetal heart,
making it possible to characterize with greater
nuance the anatomic and physiologic alterations
throughout pregnancy. Trivial and mild TR that
could not be detected before can now be easily iden-
tified. The prevalence of isolated TR varies with
gestational age and technique of investigation. In the
absence of any other systemic alterations, TR seems
to be benign and represent changes in in-utero physi-
ology that occur late in pregnancy.

It is important to point out some limitations of
this study. Firstly, due to its retrospective design
based on a pre-existing database, it was not possible
to obtain demographic data of the 330 pregnant
women. Therefore, a comprehensive characterization
of our population could not be achieved. Albeit,

according to the eligibility criteria, the pregnancies
can be clearly defined as low-risk.

Another limitation of our study is that an
echocardiographic evaluation was not available for
all cases postnatally since it is not a current practice
in our region to perform routinely an echocardio-
gram in otherwise healthy newborns. Since this is a
retrospective study, we would not expect to have
echocardiograms available for all included patients.
However, we managed to obtain information from
the majority of cases (62%). This includes objective
data from a questionnaire and echocardiography
(available for only 14 cases). The aim of the post-
natal evaluation was to confirm the antenatal predic-
tion that the TR was a benign condition, i.e. of no
clinical significance. Therefore, we considered
adequate to state that a newborn that was discharged
after being assessed by a pediatrician or neonatolo-
gist, and that was asymptomatic did not present a
significant heart condition. 

In conclusion, tricuspid valve regurgitation in
fetuses with normal cardiac anatomy during the third
trimester of pregnancy is a frequent condition in
low-risk pregnancies and apparently is not associ-
ated with any cardiac abnormality or need for
neonatal intervention.
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