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Fetal cardiac calcifications are defined as diffuse hyperechogenicities in the different layers University, Germany

of the heart. This is an uncommon fetal ultrasound finding associated with significant

myocardial dysfunction. We report four cases with massive fetal myocardial calcifications  +a,inor for correspondence:

detected on prenatal ultrasound at 18-22 weeks’ gestation and associated, in all cases, With  \joatasem ellah_AF@gmail.com

significant cardiac dysfunction. Detailed fetal echocardiographic evaluation, chromosome

analysis, and an extensive search for intrauterine infection as a cause of these abnormalities,  peceived: 01-Aug -2022, Manuscript

were carried out on all cases. No. JLCB-22-72826; Editor assigned:
03-Aug-2022, PreQC No. JLCB-22-
72826 (PQ); Reviewed: 17- Aug -2022,

Introduction QC No. JLCB-22-72826; Revised: 22-
Aug -2022, Manuscript No. JLCB-22-

A thorough autopsy was performed on all deceased fetuses and postnatal investigation of the 72826 (R); Published: 31- Aug -2022,
sole survivor was performed. Two of our patients chose to interrupt their pregnancies, one fetus ~ DOI: 10.37532/jlcb.2022.5(5).77-81
suffered intrauterine demise, and one child was born alive. In all of our cases the karyotypes were

normal, and no specific infectious etiology or maternal autoantibody was noted. Histopathology

findings in the non-survivors included myo- and epicardial calcification maximal at the base

of the heart [1]. The living child has findings suggestive of an intrauterine infection, although

no infectious entity was identified. Long-term follow-up showed sensorineural hearing loss and

severe developmental delay.

One-hundred and fifty-one fetuses with calcifications and 302 matched controls were selected
from the archives of the Department of Pathology, Karolinska University Hospital. Chromosome
analysis by karyotyping or quantitative fluorescence-polymerase chain reaction was performed.
Autopsy and placenta reports were scrutinized for presence of malformations and signs of
infection [2].

Calcifications were mainly located in the liver, but also in heart, bowel, and other tissues. Fetuses
with calcifications showed a significantly higher proportion of chromosomal abnormalities than
controls; 50% vs. 20% (p<0.001). The most frequent aberrations among cases included trisomy
21 (33%), trisomy 18 (22%), and monosomy X (18%). A similar distribution was seen among
controls. When comparing cases and controls with chromosomal abnormalities, the cases had a
significantly higher prevalence of malformations (95% vs. 77%, p=0.004). Analyzed the other
way around, cases with malformations had a significantly higher proportion of chromosomal
abnormalities compared with controls, (66% vs. 31%, p<0.001) [3].

The presence of calcifications in fetal tissues is occasionally recognized both at autopsy and on
ultrasound imaging, but their biological importance remains poorly understood. At autopsy,
calcifications are identified on histological sections or even macroscopically, if sufficiently large.
On ultrasound they are recognized as hyperechogenic sites, which echogenicity resembles that of
the surrounding bone [4].

Previous studies have mainly focused on liver calcifications, which have been reported in 2.2%
to 4.2% of cases in autopsy studies and with an estimated incidence ranging from 1:260 to
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1:1750 in ultrasound screening. When identified
by ultrasound, cases with calcification as the only
aberrant finding usually have a good outcome,
i.e. the birth of a healthy child. However, when
identified together with other abnormalities,
the prognosis is poor. Studies have suggested
association of calcifications with infection,
circulatory compromise and chromosomal
abnormalities [5].

Fetal liver calcifications have been identified in
number cases of trisomy 18 as well as in cases
of other aneuploidies. Additionally, a high
incidence of various chromosomal abnormalities
has been identified in fetuses with calcifications
located in the heart. Taken together, the
association between fetal tissue calcifications and
chromosomal abnormalities has been indicated
in previous studies. Here we explore this
association by a matched case-control study [6].

The study included 151 fetuses with calcifications
and 302 matched controls. The cases were
retrospectively identified from the archives of the
Center for Perinatal Pathology at the Department
of Pathology, Karolinska University Hospital,
corresponding to all cases with registered fetal
calcifications from January 1, 2003 to December
31, 2012. All histological sections were re-
examined by two perinatal pathologists to verify
the presence of calcifications [7]. All sections were
originally stained with Hematoxylin and Eosin,
according to standard procedure. In several
dubious cases, special staining (von Kossa) was
applied to verify the presence of calcifications.
Fetuses from the same archives with the closest
analysis date before and after each case, were
selected as controls and matched for gestational
age (GA) and type of death (spontaneous or
missed abortion, stillbirth, induced termination
of pregnancy). Missed abortion was defined
as fetal death in utero (up to gestational week
21+6) that had not been followed by immediate
expulsion. Stillbirth was defined as fetal death
occurring later than gestational week 22+0.
Autopsy and placenta reports for all study
subjects were scrutinized with focus on the
presence of malformations and signs of infection.
Malformation was defined as major structural
anomaly in the fetus; for example, minor
dysmorphism, isolated abnormal lung lobation,
simian crease or simple ectopia of an organ or
a tissue was not included. Signs of infection,
irrespective of gestational age, were sought for in
the placenta (acute chorioamnionitis, vasculitis
or funisitis, representing bacterial infection, or
chronic villitis, representing viral infection) or the

fetus (most often bronchopneumonia). In some
cases of stillbirth the infection was corroborated
by positive bacterial culture. Viral infection
(most notably cytomegalovirus) was in some
cases documented by immunohistochemistry or
positive viral serology [8].

Chromosome analysis by conventional
karyotyping or quantitative fluorescence-
polymerase chain reaction (QF-PCR) had
previously been performed on 290 of the
453 fetuses included in the study, according
to analysis results from the archives of the
Clinical Genetics Unit, Karolinska University
Hospital [9]. For the remaining fetuses, tissue
samples were collected from the biobank of the
Department of Perinatal Pathology, Karolina
University Hospital, for complementary analysis
by QF-PCR. For cases analysed by karyotyping,
at least 11 metaphase nuclei per sample were
analysed with conventional Q-banding, using
standard cytogenetic procedures. In cases
where cell culturing was unsuccessful, and for
the samples collected retrospectively in the
biobank, DNA was extracted from amniotes,
chorionic villi, or fetal tissue using the Instance
Matrix protocol (Bio-Rad), and analysed using
a QF-PCR panel for detection of aneuploidies
involving chromosomes 13, 18, 21, X and Y as
previously described [10].

McNamara’s test for matched case-control
studies was used to determine statistically
significant differences between proportions of
chromosomal abnormalities and malformations
in cases and controls, as well as in subgroups
(gestational age intervals, different types of death,
and different tissue locations of calcifications).
The significance level of all analyses was set
to 0.05. However, as each case was matched
with two controls, a Bonferroni correction
of the significance level was made; hence the
significance level was 0.025 in the McNamara
calculation. A chi-squared test was used to assess
statistically significant differences in distribution
of identified chromosomal abnormalities in
cases and controls, as well as to detect significant
differences in the amount of malformations
and signs of infection between the groups.
All calculations were performed using I1BM
Statistical Package for the Social Sciences (SPSS)
version 21 [11].

The overall proportion of fetuses with
calcifications in the archives was 5.3%. The
proportion showed a steady increase over the
years of analysis, from 3.1% in 2003, to 8.2%
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in 2012. The highest proportion of calcifications
was seen among fetuses in gestational week
13-15, where it exceeded 10%. Calcifications
were mainly located in the liver (57%), but also
in heart (13%), bowel (6%) and other tissues.
Calcifications in multiple tissues were identified
in 22% of the cases. Fetuses with calcifications
showed a significantly higher proportion of
chromosomal abnormalities compared with
controls, 50% vs. 20% (p<0.001) [12]. The
proportion of chromosomal abnormalities in
all subgroups is summarized in. For subgroups
based on gestational age intervals, the highest
proportion of chromosomal abnormalities was
seen in cases of gestational age (GA) <14 (71%)
and 23-28 (75%), although the number of
cases was too low to reach statistical significance
in the latter group. The lowest proportion of
chromosomal abnormalities was identified in
fetuses of GA >29, and no significant difference
was detected between cases and controls in
this subgroup (17% vs. 13% in cases and
controls, respectively) [13]. For subgroups
based on type of death, the highest proportion
of chromosomal abnormalities was detected
among cases after induced termination, where
both cases and controls had a higher proportion
than the average (63% and 34%, respectively).
No significant difference was detected between
cases and controls in the stillbirth group, and no
chromosomal abnormalities at all were detected
in the spontaneously aborted fetuses. However,
the number of cases was low in both of these
subgroups. The tissue location of calcifications
did not influence the proportion of chromosomal
abnormalities identified [14].

We describe the first matched case-control
study on fetal tissue calcifications, in which we
show an association between calcifications and
chromosomal abnormalities; 50% vs. 20% in
cases and controls, respectively. When creating
subgroups based on type of death, the highest
proportion of chromosomal abnormalities
in both cases and controls was identified
in terminated pregnancies (63% and 34%,
respectively). This was expected as the main
reason for pregnancy termination followed by
autopsy is a fetal chromosomal abnormality.
The lowest proportion, 31% in cases and 9%
in controls, was found in the stillbirth group,
except from the subgroup of spontaneously
aborted fetuses, where no aberrations were
identified. However, as the spontaneous abortion
group included only six cases, no conclusions
can be drawn [15]. The likely explanation for

the low number of chromosomal abnormalities
in the stillbirth group is that fetal chromosomal
abnormalities is not as frequent after gestational
week 22 compared with earlier in pregnancy, as
the vast majority of fetuses with chromosomal
abnormalities are spontaneously aborted or
detected and terminated earlier in pregnancy .
This is also reflected in the subgroups based on
gestational age; the proportion of chromosomal
abnormalities decreases from 71% of cases of GA
<14t017%in cases of GA >29 (with the exception
of fetuses of GA 23-28). The distribution of
identified chromosomal abnormalities did not
differ significantly between cases and controls.
We noted a tendency that trisomy 13 and 18
was more frequent in cases than in controls, but
a larger cohort would be required to establish a
true difference in distribution [16].

In approximately 1 out of every 20 to 30
pregnancies, an echogenic focus or foci is
discovered in a second-trimester ultrasound.1
These bright spots seen in the heart are called
echogenic intracardiac foci (multiple) or an
echogenic intracardiac focus (singular), which
is often shortened to EIF, a cardiac echogenic
focus, or echogenic focus [17].

This condition is considered a normal variation
and generally doesn’t affect the baby’s heart or
its functioning. On ultrasound, there might be
one or more bright spots found, usually in the
ventricles, which pump blood. It is not a heart
defect and for the majority of instances in which
this occurs, it poses no risk to the fetus [18].

While the EIF might disappear during the
third trimester, many times it is still present on
later ultrasounds. Follow-up imaging studies
aren’t typically recommended unless other
abnormalities are found on the ultrasound and/or
the pregnancy is at higher risk for chromosomal
anomalies. In fact, echogenic focus is found in
3% to 5% of normal pregnancies [19].

A limitation of this study is that two different
methods were used for chromosome analysis.
Among the cases, 48% were analyzed by
conventional karyotyping and 52% by QF-PCR.
The corresponding numbers among controls
were 38% and 62%, respectively. A drawback
of QF-PCR is that it only gives information
about a limited number of chromosomes, and
that no structural aberrations can be detected. In
fetuses analyzed by karyotyping, the proportion
of detected aberrations was increased by 5.6%
and 5.2% in cases and controls, respectively,
compared with if the same fetuses would have
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been analyzed by QF-PCR only [20]. If the
complete study cohort had been analyzed
by karyotyping, the proportion of detected
aberrations could potentially have increased
from 50% to 54% among cases and from 20%
to 24% among controls, assuming that the 5.6%
and 5.2% increase rate would hold true in fetuses
analyzed by QF-PCR in our study. Although
karyotype analysis of all fetuses most probably
would have identified an additional number of
chromosomal abnormalities, QF-PCR still shows
its great value as a complementary analysis when
karyotype is unsuccessful or not suitable, as it has
the potential to identify the vast majority of cases
with chromosomal abnormalities [21,22].

Discussion

In summary, we have shown that fetal tissue
calcifications are highly associated with
chromosomal abnormalities in combination
with congenital malformations. ldentification
of a calcification together with a malformation
at autopsy more than doubles the probability of
detecting a chromosomal abnormality, compared
with identification of a malformation only.
We propose that identification of a fetal tissue
calcification at autopsy, and potentially also at
ultrasound examination, should infer special
attention towards co-existence of malformations,
as this would be a strong indicator for a
chromosomal abnormality [23].

In the majority of patients, the echogenic
intracardiac focus is representative of a
calcification or a microscopic fibrosis inside the
papillary muscle. The presence of the bright
spot on the ultrasound imaging may also be
another condition altogether. For instance,
fetal cardiac tumours like rhabdomyomas may
become calcified and show up as an echogenic
intracardiac focus. This is the reason for referring
the fetus for careful echocardiography. Another
condition which can mimic the appearance of
an echogenic intracardiac focus is endocardial
fibroelastosis, which is a rare heart disease found
in babies. Here, the endocardiaum of the fetal heart
becomes calcified or is affected by fibrosis. This
causes the muscular lining of the heart ¢ [24].

It is important to remember that the presence
of an echogenic intracardiac focus is not
unusual. Routine fetal ultrasounds may show
this condition, which may be a reason to refer
the pregnant woman for fetal echocardiography.
This second-level test is performed to check for
the risk of congenital heart defects in the infant.

Often the pregnant woman will be asked to
undergo an amniocentesis, should the health care
professional suspect a genetic or other problem
with the fetus.

The echogenic intracardiac focus is usually
caught on an ultrasound examination in the
first trimester (.about 14 weeks of pregnancy).
In some cases, the condition disappears by the
time the pregnant woman comes in for her next
ultrasound in the second trimester.

Conclusion

However, in the majority of cases the condition
persists into the third trimester, even though
its size is considerably reduced by this time. It
typically disappears towards the latter part of
the third trimester. In normal pregnancies the
presence of an echogenic intracardiac focus is
viewed as a benign variant. However, in high risk
pregnancies it may be seen as a soft marker for
aneuploidy anomalies such as Down syndrome
and trisomy 13. The presence of multiple
echogenic intracardiac foci may be seen when
there is an increased risk of congenital heart
disease.
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