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Acardiac fetus: a challenge to pathologists, obstetricians and neonatologists

Cristiane Rubia Ferreira?, Angélica Braz Simdes?, Virginia Spinola Quintal®
Maria Claudia Nogueira Zerbini?

Ferreira CR, Simdes AB, Quintal VS, Zerbini MCN. Acardiac fetus: a challenge to pathologists, obstetri-
cians and neonatologists. Autopsy Case Rep [Internet]. 2011;1(1):13-9.

ABSTRACT

Acardius is one of the most severe human malformations, a rare complication
present only in monozygotic and monochorionic multiple pregnancies. In this
disorder, the major defect is the lack of well-defined cardiac structure in acardi-
ac fetus, whose irrigation is maintained through placental vascular anastomoses
with the normal fetus, called fetal donor, thereby establishing a reverse arterial
perfusion in the umbilical cord of the acardiac twin (TRAP sequence). The poor
circulation leads to a state of hypoxia in the early stages of fetal development,
causing structural abnormalities, with different phenotypes, which are classified
as: Acardius acephalus, anceps, and acormus amorphus. We relate a case of an
acardiac anceps fetus that interestingly was reported by the physicians to pres-
ent spasmodic movements just after the delivery. Due to severe malformations
observed in an acardiac twin by the time of delivery, it is likely that many cases
go unnoticed or misdiagnosed. The pathological findings are briefly reviewed
to provide an adequate post mortem diagnosis of acardiac fetus and placental
examination.

Keywords: Fetal heart/abnormalities; Fetus/abnormalities; Disease in twins/physiopathology, Heart
defects congenital/pathology; Fetofetal transfusion/complications.
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INTRODUGCAO

The acardiac fetus is a rare congenital mal-
formation, first described by Benedetti' in 1533,
observed in monochorionic multiple pregnancies
and characterized by twin reversed arterial perfu-
sion (TRAP sequence).? It is a rare occurrence with
an incidence of 1/35,000 pregnancies, complicating
about 1% of monozygotic multiple pregnancies.*

The vascular anastomoses between 2 fetus-
es are present in almost all monochorionic multiple
pregnancies, which can occur superficially on the
surface of the chorion and deeply within the villous
tissue of the placenta. Usually those vascular anas-
tomoses are inconsequential, but when demanded
by hemodynamically significant flow they can lead
to shunt development.®

In the TRAP sequence, the extreme end of
this pathologic vascular anastomoses on the mono-
chorionic placenta, the inadequate perfusion dur-
ing early steps of the embryogenesis results in one
fetus, called recipient, becoming dependent on a
vascular shunt from its co-twin, designated pump or
donor, with severe and lethal malformation resulting

of the low flow and hypoxic blood circulation.? Con-
sidering the pathogenesis issue of the TRAP se-
guence in the embryogenesis, there is a spectrum
of malformation including: acardius acephalus,
acardius anceps, acardius acormus and acardius
amorphous. '

We relate a case of an acardiac anceps fe-
tus that interestingly was reported by the physicians
to have presented spasmodic movements just after
the delivery. The pathological findings are briefly re-
viewed to provide an adequate pos-mortem diagno-
sis of acardiac fetus and placental examination.

CASE REPORT

A 27-year-old, gravida 3, para 2, woman was
referred to us at 34 4/7 weeks of twin pregnancy. Ul-
trasound examination indicated a twin reversed arte-
rial perfusion (TRAP) sequence, with a normal vital
female fetus (twin 1) and an acardiac fetus (twin 2). A
cesarean section was performed. While twin 1 was a
healthy liveborn female infant without external malfor-
mations, twin 2 was a hydropic and dysmorphic inde-
terminate sex fetus with 1,380 g weight (Figure 1A).

Figure 1- A- Panoramic picture of the acardiac anceps fetus with a rudimentary face and no clear demarcation between
the head and trunk. The umbilical cord is attached at the abdominal wall. B- Section of the lower limb showing the femur
and tibia. C- Coronal view showing edematous subcutaneous tissue surrounding a bone structure that represents the axis.

D- Rib (arrow).
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Interestingly, despite the lack of evidence of
breath or beating of the heart, it was observed un-
questionable spasmodic movement in twin 2, rais-
ing the differential diagnosis between acardiac fetus
previously diagnosed by ultrasound and remote pos-
sibility of early neonatal death in this extremely mal-
formed fetus.

On gross examination, the twin 2 was ex-
tremely malformed with no clearly discernible neck or
demarcation between the head and trunk. There was

an umbilical cord attached to the abdominal wall. A
rudimentary face was seen, with no separation of the
eyelids, undeveloped nose and a small mouth cavity
with a small tongue. The upper limbs were rudimen-
tary. Two lower limbs had feet with oligodactyly, with
two metatarsals and two digits on each side (Figure
1A). The anus was absent. In the genital region there
was a cutaneous bud, with no discernible genital
organs. The X-ray demonstrated skeletal axle and
lower limbs (Figure 2).
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Figure 2- X-ray showing skeletal axle - AP (A) and lateral (B), with presence of small cranium, vertebral column and lower

limbs.

Internal examination revealed thickened edem-
atous subcutaneous tissue and bone structures, small
cranium with vertebral column and ribs representing
an axle (Figures 1C and 1D). The neurocranium was
small, globular, containing rudimentary brain. Spinal
column was quite normal, as well as vertebras, clavi-
cles and ribs. The body cavity inside the ribs showed
absence of larynx, esophagus, trachea, heart and
aortic arch, lungs, diaphragm, liver, pancreas, spleen,
and kidneys. There were many intestinal loops with
blind ends, representing the stomach, small and large
bowel, and one adrenal gland. In the pelvic soft tis-

sue there was a rudimentary urinary bladder. Bones
of the upper extremities were absent, while the femurs
and tibias were well developed in the lower extremities
(Figure 1B).

Light microscopic examination revealed ecta-
sia of the lymphatic vessels in the subcutaneous and
soft tissue along intestinal loops, with no discernible
cardiac muscle. Brain tissue was rudimentary, but a
well organized neural tissue characterized by neural
branching with ganglion cells representing paraspinal
ganglia was observed in spinal cord (Figure 3).
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Figure 3- A- Vertebral column and spinal cord (HE-25x). B- Rudimentary brain tissue (HE-25x). C- Neural paravertebral

ganglion (HE-200x). D- Rudimentary eyeball (HE-25x).

The twin placenta was monochorionic diam-
nionic measuring 15.0 x 13.0 x 2.0 cm and weighing
350.0 g. Umbilical cord of the first twin (n° 1) present-
ed marginal insertion, measured 32.0 cm in length
and 2.5 cm in diameter and contained 03 vessels.
Umbilical cord of the second twin (n°® 2), the acar-
diac fetus, was forked, with marginal insertion, and
measured 6.5 cm in length with diameters ranging
from 0.5 to 1.0 cm. Placental fetal surface had prom-
inent vessels which branched off from each of the

umbilical cords toward the opposite cord, being more
prominent in the territory of the first twin toward the
second twin, the acardiac one, suggestive of vascu-
lar anastomosis. Placental maternal surface featured
cyanosis, edema, and laceration near the area of the
second twin. The serial sections of umbilical cord of
the second twin (n° 2) revealed single umbilical ar-
tery along the distal two-thirds, associated with hyp-
oplasia of the second artery that was identified in the
proximal segment (Figure 4).

f

e

Figure 4- A- Monochorionic diamnionic twin placenta. B- Umbilical cord and presence of prominent vessels within the
territory of twin 2 (acardiac fetus). C- Presence of prominent vessels within the territory of twin 1 (normal fetus), sug-
gestive of superficial vascular anastomosis. D- Above, the umbilical cord of the twin 1 with 3 vessels, and below, the
umbilical cord of the twin 2 (acardiac fetus) with single umbilical artery.
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It was also observed the presence of am-
nion nodosum in the amniotic surface and villous
maturation dyssynchrony with intense congestion of

g

tertiary villi on the histology sections of the second
twin region (Figure 5).
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Figure 5- Pathological findings of the placenta in the territory of the twin 2 (Acardiac fetus). A- Histological section of
the umbilical cord showing single umbilical artery along the distal two-thirds. B- Histological section of the umbilical cord
showing hypoplasia of the second umbilical artery along the proximal one-third. C- Amnion nodosum in the amnion. D-
Hypoplasia of secondary villous and tertiary villous congestion (rarefaction and dyssynchrony)

DISCUSSION

Despite the severe malformations that are not
compatible with extra uterine life, we report a case of
an acardiac anceps twin displaying spasmodic move-
ment just after the delivery. Concerning the concepts
of the uterine human life, an acardiac twin is an alive
extremely malformed fetus, with lethal malformation
like acardia and usually also acephaly, which is kept
alive by its normal co-twin (the pump twin) through
vascular placental anastomosis.®

According to WHO? criteria, live birth is the
complete expulsion or extraction from its mother of a
product of conception, irrespective of the duration of
pregnancy, which, after such separation, breathes or
shows any other evidence of life, such as beating of
the heart, pulsation of the umbilical cord, or definite
movement of voluntary muscle, whether or not the um-
bilical cord has been cut or the placenta is attached.
However, the movements of voluntary muscle depend
not only on the integrity of skeletal muscle and spinal
cord but also of the central nervous system, such as
the cerebral cortex and cerebellum, which play an im-

portant role in motor function.?

Despite the presence of vertebral column
with spinal cord and paraspinal ganglia relatively
preserved, the cerebral parenchyma in this acardiac
fetus was very rudimentary. Apart from that, there
was no well developed skeletal muscle tissue in the
lower limbs or trunk. So surely the spasmodic move-
ments reported by the physicians in this case could
not represent the movement of voluntary muscles,
but reflex movements that do not fit the definition of
life proposed by WHO.” Although an acardiac twin is
a stillbirth, in some cases, reflex movements of the
acardiac fetus may be seen by sonography®® sug-
gesting that they are still alive intra utero, but no infor-
mation exists on the accuracy of those movements,
mainly in monoamniotic twins, when the acardiac fe-
tus is driven through the amniotic cavity by its normal
co-twin."0

Due to the lack of communication between
the lymphatic and vascular systems, the acardiac
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twin frequently develops severe subcutaneous ede-
ma and cystic hygromas, which can significantly in-
crease the size of the fetus and distort the already
abnormal anatomy.®

Regarding to the pathogenesis, most acar-
diac twin are chromosomally normal'', with chro-
mosomal abnormalities in about 33% of cases and
only in monozygotic identical twins'213, strengthen-
ing the theory of the teratology of the low oxygenat-
ed blood in embryogenesis, due to reversed arterial
perfusion, the TRAP sequence.? Two hypotheses
are accepted. The first hypothesis supposes that
there is a primary defect in the development of the
heart and that the acardiac twin only survives as a
result of the compensatory anastomoses that de-
velop.’ The second hypothesis believes that ac-
ardiac twin begins life as a normal fetus, and that
the reversal in the circulatory blood flow in early
steps of the embryogenesis results in an impedi-
ment of the development or in atrophy of the heart
and other organs.’

There was no definite sexual organ in our
acardiac twin, but its normal co-twin was female, ac-
cording to the literature, where the majority of acar-
diac twins and their normal plump twin are female.®
There are variable grades of developmental disrup-
tion in the acardiac fetus, and based on morphology
they are separated into four groups’:

1. Acardius acephalus, with a well-devel-
oped pelvis and lower limbs, but head-
less, and usually without thoracic or-
gans or arms. This is the most common
form.

2. Acardius anceps, is the most developed
form, with a partially developed head,
brain tissues and facial structures. The
body and extremities are also well-
developed, corresponding to the case
here reported.

3. Acardius acormus, is the rarest type,
where there is only the head without the
rest of the body.

4. Acardius amorphous, that is represent-
ed by a shapeless mass containing no
recognizable human organs, but usually
with some form of axial structure.

Of note, it is important not only to recognize
the morphologic spectrum anomalies in the acardiac
fetus, but also rule out the differential diagnosis of a

teratoma from the placental surface or umbilical cord.
Prenatally, two ultrasound criteria can be used for di-
agnosis: first is the presence of a separate, even rudi-
mentary, umbilical cord in the acardiac fetus. Second
is the presence of some evidence of body organiza-
tion or axial structure, whereas the tissues in terato-
mas are completely disorganized. Postpartum, there
is an additional criterion: the acardiac fetus is always
covered by normal skin.517-18

The placenta in pregnancies complicated by
acardiac anomaly has not been studied in great detail
in the literature. In one pathological series of 30 cases,
one-third had a monochorionic-monoamniotic placen-
ta and two-thirds had monochorionic-diamniotic pla-
centa'”, as was this case. All placentas have a similar
pattern consisting of the presence of two anatomoses,
one artery-to-artery and one vein-to-vein, connecting
the circulation between the acardiac and the pump
twins. Those anastomoses are usually on the placen-
tal surface and allow blood flow between the acardiac
twin’s umbilical cord and the major arterial and venous
branches of the cord of the pump twin. The acardiac
twin acts as a parasite that is hemodynamically de-
pendent upon the pump twin. Consequently, as a re-
sult of this vascular connection, acardiac twins always
lack functional placental tissue®, as was demonstrated
by the acardiac twin area in this placenta with villous
maturation dyssynchrony and hypoplasia of tertiary
villous. We also documented a single umbilical artery,
associated with hypoplasia of the second artery that
was identified in the proximal length of the umbilical
cord of the acardiac twin. The finding of a single umbil-
ical artery was described in about 66% of the cases.®

Due to severe malformations observed in an
acardiac twin by the time of delivery, it is likely that
many cases are misdiagnosed by the physicians.
Many of these cases could be diagnosed at autopsy.
This case illustrates the importance of recognizing that
the acardiac fetus is a stillborn, nonviable fetus, and
also to perform the correct diagnosis of the placenta,
that plays an important role in the pathophysiology of
this anomaly.
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