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Diagnostic Value of Fetal Echocardiography for Fetal Pericardial Effusionin
YANG Li-ling, JIANG Zhi-rong”, ZHENG Juan
( Department of Especial Examine, Medical Hospital of Qingdao University, Qingdao, Shandong 266061, China)

ABSTRACT Objective: To investigate the diagnostic value of examining pericardial effusion on fetal by echocardiography. Methods:
473 fetuses with high risk factors, aged from 20~40 gestational weeks, were examined by echocardiography with Philips ultrasound diag-
nostic apparatus. 472 fetuses without high risk factors, aged from 20~40 gestational weeks were enrolled as control group. Echocardio-
graphic results were compared with necropsy specimens of the fetal heart after termination of pregnancy and postnatal echocardiography.
Results: 72 fetus with pericardial effusion were detected in the high risk group and the detection rate was 12.5%. 13 fetus with pericardial
effusion were detected in the control group and the detection rate was 3%. There was significant difference the two groups (x*=39.57,
P<0.05); 85 patients with PEs were identified from 1005 fetal echocardiograms, including 28 cases with PEs, 44 cases with other malfor-
mations; Conclusions: Echocardiography is sensitive in detecting fetal pericardial effusion. Some fetuses with pericardial effusion should
have some further examinations. PE size itself is not important, other associated malformations determined prognosis .
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Introduction

Since the 80s of last century, there has been the first applica-
tion of echocardiography, the use of fetal echocardiography to pre-
natal diagnose is rapidly becoming the standard of care in most
large hospital. With the rapid development of ultrasound technol-
ogy and the improvement of two-dimensional image and applica-
tion of doppler and colour-flow, more and more pericardial effu-
sionins(PEs) in fetuses were found. However, there are few studies
evaluating the importance of PEs in fetuses. The significance of
PEs and the influence of PEs size are unclear.This study is to es-
tablish the characteristics and outcomes of fetuses with PEs and to

explore the diagnostic value.

1 Materials and Methods

1.1 Materials

Between 2007 and 2010, 473 women with high risk factors
were offered a detailed fetal echocardiography examination rou-
tinely, the mean age was 30+ 2.8 years (range23 to 38), and the
mean gestational age at the time of study was 26 + 3.5weeks
(range 20 to 40). 472 cases with no risk factor were enrolled as
control group, the mean maternal age was 27+ 2.5 years (range23
to 33), and the mean gestational age at the time of study was 26+
3.8weeks (range 20 to 40); Specific factors that increase the risk of
carrying a fetus for mothers have been identified: family history of
congenital heart disease, maternal age older than 35 years, coexist-
ing maternal disease (eg, diabetes mellitus, collagen vascular dis-

ease, or phenylketonuria), exposure to teratogen, rubella infection,
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polyhydramnios or oligohydramnios, fetal arrhythmia, [IUGR and
SO on.
1.2 Experimental methods

All fetuses were studied by an Philips Sonos 7500 and iu22
with transducer frequency 2-5SMHZ (Philips Medical Systems US-
A). The procedure includes the standard 4-chamber view, left and
right ventricle outflow-tract views, plus aorticarch view, duc-
tusartery view, additional doppler, M-mode were investigated . In
cases of unfavourable fetal position or maternal obesity the exami-
nation was repeated at the same day or 1 week later. The fetal
heart could be viewed adequately in all cases. The mean duration
of the heart examination for normal cases with good visibility was
5-15 min.

Fetal echocardiograms were evaluated for size of the PEs, and
PEs was detected at their maximum dimension in end-diastole.
PEs<{3 mm were categorized as mPEs, PEs was 3-5 mm were cat-
egorized as small, and those PEs >5 mm were categorized as
large. Echocardiographic results were compared with necropsy
specimens of the fetal heart after termination of pregnancy or post-
natal echocardiography.
1.3 Statistical analysis

Data were analyzed by a commercially available software
package (SPSS for Windows, version 17.0, SPSS). Detection rate
were analyzed by x? exact test. A p value 0f<0.05 was considered

statistically significant for all comparisons.

2 Results

2.1 Detection rate of PE

In the high risk- group: 72 fetuses with PEs were detected and
the detection rate is 12.5%, of which 28 cases were with isolated
PEs, 44 cases werecompanied with other malformationes. In the
control group: 13 fetuses with PEs were detected and the detection

rate was 3%, of which 10 cases were with isolated PEs, and 3 cas-
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es were companied with other other malformations. Difference

was found between the two groups(x>=39.57,P<0.05) (Table 1).

Table 1 Detection Results

Total patients of

Patients with isolated

Patients with

Groups patients with PEs ) the detection rate
detected PEs malformations
the high risk- group 473 72 28 44 12.5%
the control group 472 13 10 3 3%

2.2 Outcomes with isolated PEs and comparison with PE
size

In the high- risk group, there were 20 patients having mPEs
and 8 patients having small PEs of the 28 fetuses with isolated
PEs. On follow-up fetal echocardiography, 28 with isolated PEs

had disappeared completely. In the control group: there were 8§
patients having mPEs and with 2 patients having small PEs(Fig 1)
of the 10 fetuses with isolated PEs, ,and 10 with isolated PEs had

all disappeared completely.

Table 2 Types of companied with malformations and Outcomes of fetuses with PEs and comparison with PE size in higd-risk group

Small Large termination of Change large
Type patients mPEs Disappear
PEs PEs pregnancy PEs
ventricular septal
10 6 3 1 3 7 0
defect
hypoplastic left-heart
ypop 5 2 3 0 5 0 0
syndrome
transposition of the
) 4 3 1 0 4 0 0
great arteries
tetralogy of Fallot 5 2 2( Fig 3) 1 4 0 1
pulmonary stenosis 1 0 0 1 0 0 1
aortic stenosis 2 1 1 0 2 0 0
ventricular and atrial )
5 0 3 2(Fig2) 4 0 1
septal defects
ebstein's anomaly 2 1 1 0 1 1 0
double-outlet right
2 1 1 0 2 0 0
ventricles
Down's syndrome 4 0 3 1 4 0 0
hydrops fetalis 2 0 1 1 1 0 1
hydrocephalus 2 0 1 1 2 0 0
total 44 16 20 8 32 8 4

2.3 Types of companied with malformations and Out—
comes of fetuses with PEs and comparison with PE size
There was one with ventricular septal defect, one with

Down's syndrome and one with left renal dysplasia in the control

Dist 0.283 em

group, and the 3 patients all have small PEs, and 2 cases chose ter-
mination of pregnancy,l with ventricular septal defect had disap-

peared completely after delivery. (Table 2)

Dist 0.845cm

Fig 1 The normal fetus with isolated PE(small

PEs)

Fig2 The fetus with ventricular and atrial septal

defects( large PEs)

Fig 3 The fetus with with tetralogy of Fallot
(Small PEs)
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3 Discussion

The normal pericardial fluid is similar with the ultrafiltrate of
plasma, which is the pericardium exudate ™. When something
causes the change of the osmotic pressure, PEs would occur. PEs
may arise from a variety of causes during fetal development®, and
fetal PEs are with fetal congestive heart failure, sometimes along
with hydrops fetalis, and may be associated with chromosomal ab-
normalities, other parts malformations, infectious processes, or a
variety of other causes. However, PEs may also be present in oth-

¥, So the outcomes of fetuses with

erwise normal, healthy fetuses
PEs and the characteristics of PEs are very important.

85 patients with PEs were identified from 1005 total fetal e-
chocardiograms during the study. 72 fetuses with PEs were detect-
ed in the high risk group and the detection rate was 12.5%. 13 fe-
tuses with PEs were detected in the control group and the detec-
tion rate was 3%. This study demonstrated that echocardiography
was sensitive in detecting fetal pericardial effusion. It was also
found that there were 40 fetuses with PEs in the high- risk group
associated with congenital heart disease which was one of the con-
trol group. Associated with high-risk group, the incidence of car-
diac malformations was 7%. This data was consistent with previ-
ous reports F. So it can be concluded that when there was fetal
PEs, an further examination s hould be done especially in the high
risk patients, sometimes it is necessary to have a fetal systemic e-
chocardiography or a full-scale detailed fetal examination'®!.

In this study, 38 fetuses with isolated PEs had disappeared
completely on follow-up fetal echocardiography. But the study
from Sharland had shown that 854 cases with isolated PEs, with
265 fetuses having Down's syndrome (31% has chromosomal ab-
normalities)". Perhaps it was because of limitation of sample size.
However, there was no association between isolated PE and chro-
mosomal abnormalities in our study.

Structural heart disease in fetuses does not typically result in
PEs, however, other studies had shown that when there were PEs
in structural heart disease, the mortality rates was as high as 88%.!
In this study, of the fetuses with PEs associated with congenital
heart disease, PE sizes ranged from 2 to 10 mm, with 20 patients
(45%) having small and 8 patients (18%) having large PEs , the
PEs were more likely to be larger than in those without other mal-

formations. But PE size alone is not a reliable predictor of progno-

sis , because the study showed that 4 patients which had earlier
studies showing small PEs had progressed into the large range af-
ter delivered and some patients choosing termination of pregnancy
did not have large PEs, but have serious heart diseases or other ab-
normalities. So it was suggested that when there was PEs in struc-
tural heart disease or other abnormalities, the prognosis should be
careful. It was thought that PE size itself was not important, but
other associated factors, such as the presence of structural heart
disease or other parts malformations determined outcome.
Echocardiography is sensitive to the detection of fetal PE. As
a non-invasive examination methods it was convenient and could
repeatedly checked for early diagnosis. When PE was found,
whether the patient was accompanied by other malformations
should be checked systematically .And this would provide a reli-
able scientific basis for clinical diagnosis and treatment. It aslo
play an active role in improving the population quality and opti-
mizing the quality of the population. It is of great significance for
promoting perinatal medicine, prenatal and postnatal care and car-
rying out family planning.
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