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Recurrent second-trimester intrauterine fetal death due to
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Abstract
Fetal cardiac abnormalities are one of the
common causes of non-immune fetal hydrops.
Early diagnosis and treatment may prevent the
late consequences that can occur as heart
failure and intrauterine fetal death. Herein we
report the case of a 32-year-old patient with a
history of recurrent second trimester intrauterine
fetal death. She presented with fetal hydrops at
23 weeks. A detailed echocardiography revealed
that the fetus had a third degree atrioventricular
block and advanced hydropic changes due to
heart failure. Corticosteroid therapy was started
but the fetus died in utero after 2 weeks.
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2 groups; immune and non-immune
hydrops
fetalis,
with
the
latter
representing more than 80% of the
described causes of hydrops fetalis.1
Perinatal mortality in hydrops fetalis is
high unless the original cause is
recognized and treated properly either
intrauterine or extrauterine.2
The most common cause of nonimmune hydrops (NIH) is fetal cardiac
anomalies.3 Fetal bradyarrhythmia is
one of the documented causes of NIH.4
It is a rare but serious disease that leads
to fetal heart failure without appropriate
management. An improvement in fetal
echocardiographic equipment (M-mode
echocardiogram and Doppler 5) has
enabled
accurate
intrauterine
identification of such arrhythmia.

Introduction
Hydrops fetalis is defined as abnormal
fluid accumulation in fetal extravascular
compartments and body cavities leading
to edema, ascites, pleural and
pericardial effusions. It is classified into

Herein, we report the first case of
recurrent intrauterine fetal death (IUFD)
in the second trimester pregnant female
due to heart failure secondary to fetal
atrioventricular block.
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Case presentation
At 23 weeks of gestation, a 32-year-old
female patient G5P4 (with no living
children) was referred to our tertiary
health care center because of hydrops
fetalis. Her initial investigations revealed
negative TORSCH screening tests,

negative Coomb's test and her blood
group was AB positive Rh factor.
Ultrasound evaluation performed at the
fetal medicine unit revealed bi-parietal
diameter and femur length of 23 weeks.
Abdominal circumference measured 35
weeks due to marked fetal ascites
(Figure 1).

Figure 1: Ultrasound showing marked fetal ascites
Detailed echocardiography performed
by a level III sonographer revealed fetal
cardiomegaly,
bradyarrhythmia,
ventricular contraction independent of
atrium contraction (3rd degree heart
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block) (video), and lastly, hypertrophy
and dilatation of all heart champers. A
non-stress test confirmed the fetal
bradycardia, which revealed a heart rate
of approximately 60 bpm (figure 2).
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Figure 2: (A) Non stress test before
treatment revealed fetal bradycardia
– (B) Non stress test after treatment
revealed normal fetal heart rate at 120
beats/minutes.

and management of fetal atrioventricular
block may be important. A woman with a
past history of recurrent secondtrimester fetal death may be a candidate
for the screening of SSA/SSB-antibody.

Discussion

There are two types of hydrops fetalis;
the first is immune hydrops fetalis that
represents about 12.7% of cases of
hydrops fetalis and is associated with
antigen-antibody mediated red blood
cell hemolysis. The second more
frequent type of hydrops fetalis is NIH
which represents about 87.3% of
cases.6,7 The incidence rate of NIH is
estimated at 1 in every 3000
pregnancies.8 The main causes are
infectious and metabolic diseases,
chromosomal
abnormalities,
cardiovascular
diseases,
twin-twin
transfusion syndrome, anemia and
idiopathic NIH which has the worst
prognosis.9,10

This case highlights that early diagnosis

There are different approaches for the

Although the patient had 4 previous
pregnancies which were all complicated
by hydrops fetalis and intrauterine fetal
death, testing for SSA/Ro and SSB/La
antibodies had not been performed. We
requested these investigations and the
results were positive.
The patient started corticosteroid
therapy (5 mg prednisolone tablets,
twice daily), and the fetal heart rate and
arrhythmia
improved
(figure
2).
However, the fetus died 2 weeks later,
possibly due to heart failure.
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detection of fetal arrhythmias: the noninvasive
methods
like
magnetocardiography (FMCG) and fetal
echocardiography (M-mode, pulsedDoppler, tissue-Doppler).11 The invasive
methods like scalp electrodes attached
to electrocardiographic recordings are
seldom employed; it can be used only in
cases of ruptured membranes. The
Doppler method is better than the Mmode for measurement of the fetal
atrioventricular time intervals.12
Congenital atrioventricular block can be
classified according to the etiology of it
into 3 groups. The first is due to physical
defects that structurally displace the
distal conduction system. The second is
due to the maternal antibodies SSA/Ro
or SSB/La that yield into an
inflammatory myocardial response, and
the last is a block of unclear etiology. It
is also can be classified depending on
its severity as first-degree, seconddegree (incomplete) or third-degree
(complete) block.13
Isolated, complete atrioventricular block
with negative SSA/Ro antibody appears
to
have
the
best
long-term
13,14
prognosis.
The cause of this type of
block remains unclear. Lopes et al.
described that natural improvement of
atrioventricular block in utero is possible
in
fetuses
whose
mothers
are
seronegative for antinuclear antibodies
throughout pregnancy.15
Immune atrioventricular block occurs
due to placental transfer of maternal
autoantibodies
against
ribonucleoproteins of unknown function.
SSA/Ro and SSB/La autoantibodies are
labeled ‘antinuclear antibodies’, but
~70% of these ribonucleoproteins are
actually situated in the cytoplasmic
compartment.16
Recurrent second-trimester IUFD

First-degree
and
second-degree
atrioventricular block have short-lived
period of reversibility, and early
diagnosis is critical for treatment, but
third-degree atrioventricular block is
permanent.17,18 Complete improvement
of second-degree block has been
reported intrauterine.15 Friedman et al.
documented cure of second-degree
atrioventricular block in two of six
fetuses treated with corticosteroids, but
in spite of this treatment, three of the
fetuses (50%) progressed to complete
atrioventricular block (one intrauterine,
two after delivery).19 The incidence of
fetal atrioventricular block is about 2% of
pregnancies in females with SSA/ Ro or
SSB/La autoantibodies.18
Serial echocardiography screening is
not helpful because there has been no
evidence that this prevented the
development of atrioventricular block.
The risk of recurrent atrioventricular
block when a previous fetus has been
affected is about 19%.19 The most
serious complication seen in females
with
positive
antibodies
is
the
occurrence
of
repolarization
abnormalities and this may increase the
incidence of sudden cardiac arrest
documented in this group of patients.20
In a females with SSA/Ro-related fetal
cardiac complications, follow-up with
FMCG is highly recommended to
assess depolarization and repolarization
anomalies, confirm the degree of block,
and
evaluate
myocardial
21,22
hypertrophy
but, this method is still
not readily accessible to doctors in most
centers. Actually, it was unavailable in
our tertiary fetal medicine center. If
FMCG is not available, such females
should be followed up with fetal
echocardiography
to
measure
mechanical PR interval and to detect
4
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signs of endocardial fibroelastosis,
tricuspid valve regurgitation, cardiac
dysfunction, or atrioventricular block.19
Subsequently
repolarization
abnormalities cannot be documented
without FECG or FMCG.
A number of progresses have been
made in the treatment of fetal
atrioventricular
block.
In
utero,
terbutaline has been used to increase
the heart rate to >55 bpm, or in fetuses
with signs of hydrops,23 but it has not
been proven to decrease the incidence
of fetal or neonatal death. The use of
steroids
for
treatment
of
fetal
atrioventricular block is debated and at
present no clear evidence of care is
available. Due to the non-reversible
condition
of
the
third-degree
atrioventricular block, steroids are
infrequently used to treat it, unless
myocardial dysfunction or hydrops
fetalis are also present. Rein and
colleagues24 suggested that mothers
who had previously had a fetus with
atrioventricular block should receive
steroid
treatment
in
following
pregnancies if fetal mechanical PR
intervals ≥150 ms develop.
Due to the small number of cases in
each treatment center, no randomized
control trial is available to properly
evaluate and compare the efficacy of
drugs
currently
used.
Available
information was based on descriptive
studies.

Recurrent second-trimester IUFD

References
1. Bukowski R, Saade GR. Hydrops fetalis.
Clin Perinatol. 2000 Dec;27(4):1007-31.
https://doi.org/10.1016/S00955108(05)70061-0
PubMed
PMID:
11816486.
2. Holzgreve W, Holzgreve B, Curry CJ.
Nonimmune hydrops fetalis: diagnosis
and management. Semin Perinatol.
1985 Jul;9(2):52-67. PubMed PMID:
3898386.
3. Okeke TC, Egbugara MN, Ezenyeaku
CC, Ikeako LC. Non-immune hydrops
fetalis. Niger J Med. 2013 OctDec;22(4):266-73.
PubMed
PMID:
24283082.
4. Bellini C, Hennekam RC, Fulcheri E,
Rutigliani M, Morcaldi G, Boccardo F,
Bonioli E. Etiology of nonimmune
hydrops fetalis: a systematic review. Am
J Med Genet A. 2009 May;149A(5):84451. https://doi.org/10.1002/ajmg.a.32655
PubMed PMID: 19334091.
5. Allan LD, Anderson RH, Sullivan ID,
Campbell S, Holt DW, Tynan M.
Evaluation of fetal arrhythmias by
echocardiography. Br Heart J. 1983
Sep;50(3):240-5.
https://doi.org/10.1136/hrt.50.3.240
PubMed PMID: 6193800; PubMed
Central PMCID: PMC481403.
6. Forouzan I. Hydrops fetalis: recent
advances. Obstet Gynecol Surv. 1997
Feb;52(2):130-8.
https://doi.org/10.1097/00006254199702000-00022
PubMed
PMID:
9027912.
7. Ismail KM, Martin WL, Ghosh S, Whittle
MJ, Kilby MD. Etiology and outcome of
hydrops fetalis. J Matern Fetal Med.
2001
Jun;10(3):175-81.
https://doi.org/10.1080/jmf.10.3.175.181
-9 PubMed PMID: 11444786.

5

Proceedings in Obstetrics and Gynecology, 2017;7(2):7
8. Machin GA. Hydrops revisited: literature
review of 1,414 cases published in the
1980s. Am J Med Genet. 1989
Nov;34(3):366-90.
https://doi.org/10.1002/ajmg.132034031
3 PubMed PMID: 2688420.
9. Jauniaux E. Diagnosis and management
of early non-immune hydrops fetalis.
Prenat Diagn. 1997 Dec;17(13):1261-8.
https://doi.org/10.1002/(SICI)10970223(199712)17:13<1261::AIDPD292>3.0.CO;2-C
PubMed PMID:
9509544.
10. von Kaisenberg CS, Jonat W. Fetal
parvovirus B19 infection. Ultrasound
Obstet Gynecol. 2001 Sep;18(3):280-8.
https://doi.org/10.1046/j.14690705.2001.00471.x PubMed PMID:
11555463.
11. Horigome H, Ogata K, Kandori A,
Miyashita T, Takahashi-Igari M, Chen
YJ,
Hamada
H,
Tsukada
K.
Standardization
of
the
PQRST
waveform and analysis of arrhythmias in
the
fetus
using
vector
magnetocardiography. Pediatr Res.
2006
Jan;59(1):121-5.
https://doi.org/10.1203/01.pdr.00001905
78.81426.fc Epub 2005 Dec 2. PubMed
PMID: 16326989.
12. Fouron JC, Fournier A, Proulx F,
Lamarche J, Bigras JL, Boutin C,
Brassard M, Gamache S. Management
of fetal tachyarrhythmia based on
superior vena cava/aorta Doppler flow
recordings.
Heart.
2003
Oct;89(10):1211-6.
P
https://doi.org/10.1136/heart.89.10.1211
PubMed PMID: 12975422; PubMed
Central PMCID: PMC1767897.
13. Villain E, Marijon E, Georgin S. Is
isolated congenital heart block with
maternal antibodies a distinct and more
severe form of the disease in childhood?
Heart Rhythm. 2005 May;2 (5 Suppl
1):S45.
http://dx.doi.org/10.1016/j.hrthm.2005.0
2.147

Recurrent second-trimester IUFD

14. van Engelen AD, Weijtens O, Brenner
JI, Kleinman CS, Copel JA, Stoutenbeek
P, Meijboom EJ. Management outcome
and follow-up of fetal tachycardia. J Am
Coll Cardiol. 1994 Nov 1;24(5):1371-5.
https://doi.org/10.1016/07351097(94)90122-8
PubMed
PMID:
7930263.
15. Lopes LM, Tavares GM, Damiano AP,
Lopes MA, Aiello VD, Schultz R, Zugaib
M.
Perinatal
outcome
of
fetal
atrioventricular block: one-hundredsixteen cases from a single institution.
Circulation. 2008 Sep 16;118(12):126875.
https://doi.org/10.1161/CIRCULATIONA
HA.107.735118 Epub 2008 Sep 2.
Erratum in: Circulation. 2008 Oct
14;118(16): e671. PubMed PMID:
18765396.
16. Buyon JP, Winchester R. Congenital
complete heart block. A human model of
passively acquired autoimmune injury.
Arthritis Rheum. 1990 May;33(5):60914.
https://doi.org/10.1002/art.1780330502
PubMed PMID: 2346516.
17. Buyon JP, Clancy RM, Friedman DM.
Cardiac manifestations of neonatal
lupus erythematosus: guidelines to
management, integrating clues from the
bench and bedside. Nat Clin Pract
Rheumatol.
2009
Mar;5(3):139-48.
doi:10.1038/ncprheum1018.
https://doi.org/10.1038/ncprheum1018
PubMed PMID: 19252519.
18. Buyon JP, Clancy RM, Friedman DM.
Autoimmune
associated
congenital
heart block: integration of clinical and
research clues in the management of
the maternal / foetal dyad at risk. J
Intern Med. 2009 Jun;265(6):653-62.
https://doi.org/10.1111/j.13652796.2009.02100.x PubMed PMID:
19493059; PubMed Central PMCID:
PMC3551292.

6

Proceedings in Obstetrics and Gynecology, 2017;7(2):7
19. Friedman DM, Llanos C, Izmirly PM,
Brock B, Byron J, Copel J, Cummiskey
K, Dooley MA, Foley J, Graves C,
Hendershott C, Kates R, Komissarova
EV, Miller M, Paré E, Phoon CK, Prosen
T, Reisner D, Ruderman E, Samuels P,
Yu JK, Kim MY, Buyon JP. Evaluation of
fetuses in a study of intravenous
immunoglobulin as preventive therapy
for congenital heart block: Results of a
multicenter, prospective, open-label
clinical trial. Arthritis Rheum. 2010
Apr;62(4):1138-46.
https://doi.org/10.1002/art.27308
PubMed PMID: 20391423; PubMed
Central PMCID: PMC3214993.

24. Rein AJ, Mevorach D, Perles Z, Gavri S,
Nadjari M, Nir A, Elchalal U. Early
diagnosis
and
treatment
of
atrioventricular block in the fetus
exposed to maternal anti-SSA/RoSSB/La antibodies: a prospective,
observational, fetal kinetocardiogrambased study. Circulation. 2009 Apr
14;119(14):1867-72.
https://doi.org/10.1161/CIRCULATIONA
HA.108.773143 Epub 2009 Mar 30.
PubMed PMID: 19332471.

20. Kussman BD, Madril DR, Thiagarajan
RR, Walsh EP, Laussen PC. Anesthetic
management of the neonate with
congenital complete heart block: a 16year review. Paediatr Anaesth. 2005
Dec;15(12):1059-66.
https://doi.org/10.1111/j.14609592.2005.01634.x PubMed PMID:
16324024.
21. Zhao H, Cuneo BF, Strasburger JF,
Huhta JC, Gotteiner NL, Wakai RT.
Electrophysiological characteristics of
fetal atrioventricular block. J Am Coll
Cardiol. 2008 Jan 1;51(1):77-84.
https://doi.org/10.1016/j.jacc.2007.06.06
0 PubMed PMID: 18174041; PubMed
Central PMCID: PMC3296565.
22. Cuneo BF, Strasburger JF, Wakai RT,
Ovadia M. Conduction system disease
in fetuses evaluated for irregular cardiac
rhythm.
Fetal
Diagn
Ther.
2006;21(3):307-13.
https://doi.org/10.1159/000091362
PubMed PMID: 16601344.
23. Cuneo BF, Zhao H, Strasburger JF,
Ovadia M, Huhta JC, Wakai RT. Atrial
and ventricular rate response and
patterns of heart rate acceleration
during
maternal-fetal
terbutaline
treatment of fetal complete heart block.
Am J Cardiol. 2007 Aug 15;100(4):6615.
https://doi.org/10.1016/j.amjcard.2007.0
3.081 Epub 2007 Jun 26. PubMed
PMID: 17697825; PubMed Central
PMCID: PMC3305282.

Recurrent second-trimester IUFD

7

