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Key Clinical Message

Fetus in fetu (FIF) is a rare congenital anomaly that originates from various sites
of the host twin's body. The clinical manifestations of FIF are diverse and the
location and size of FIF indicate the degree of threat, which may directly affect
the prognosis. A 33-year-old woman presented at the hospital with an abdomi-
nal mass in her fetus. Prenatal ultrasound observed that mass included soft tis-
sue, bone-like structures, and fluid. Immature cartilage, nerve tissue, muscle
tissue, and glands in the parasitic fetus without signs of neoplastic lesions were
reported by histological examination. CNV (copy number variation) and WES
(whole exome sequencing) did not detect any abnormal mutations. FIF can con-
tinue to grow with gestational age or host infant growth. So complete resection
is essential for improving the outcome of the host twin. It is also important that
long-term follow-up is recommended to monitor any residual or recurrent cysts

or malignancies.
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1 | INTRODUCTION

Fetus in fetu (FIF) is a rare congenital anomaly that oc-
curs when a well-differentiated fetus with an organ or
limb is enclosed within the body of its monozygotic twin.
This phenomenon results from the abnormal division of
the inner cell mass during early embryonic development.*
FIF can be found in various locations of the host twin's
body, ranging from the cranial cavity to the sacrococcy-
geal region. The diagnosis of FIF usually relies on prenatal
ultrasound and MRI, but histopathological examination
is still necessary for definitive diagnosis.”> The prognosis
of FIF depends on the degree of threat that the parasitic
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twin poses to the host twin's development and survival.
Surgical removal of the parasitic twin is usually recom-
mended as soon as possible.> In this paper, we report a
rare case of FIF that occurred on the abdominal cavity and
evidence by pathology.

2 | CASE PRESENTATION

The patient was a 33-year-old female, G1PO, who con-
ceived spontaneously with no remarkable family his-
tory or medical conditions. At 14weeks of gestation,
an ultrasound scan revealed an abnormal mass in the
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sacrococcygeal region of the fetus. The mass had hetero-
geneous echogenicity and measured 30x27x18mm. It
contained hypoplastic lower and upper extremities that
were connected to a vertebral column (Figure 1). One
week later, reexamination by color Doppler ultrasound
confirmed the possibility of a parasitic fetus, and the doc-
tor informed that surgical treatment for FIF is curative
after birth. Considering the cost of operation and burden
on the family, the pregnant woman requested for induced
abortion and for the products of conception to be sent for
genetic testing.

2.1 | Gross specimen

Two fetuses were fused at their lower abdomens and
lacked external genitalia and anus. They had separate
limbs and shared a common umbilical cord and placenta.
The host twin measured 40x20x 10mm while the para-
sitic twin was approximately 30x20x 10mm with a flat
abdomen (Figure 2).

2.2 | Pathological findings

Microscope examination showed immature cartilage,
nerve tissue, muscle tissue, and glands in the parasitic
fetus without any sign of neoplastic lesions (Figure 3).

2.3 | Genetic testing

Copy number variation (CNV) and whole exome sequenc-
ing (WES) did not report any abnormal mutations.

3 | DISCUSSION
In this case, we reported a rare occurrence of FIF on the ab-
dominal cavity that was diagnosed by prenatal ultrasound
and confirmed by histopathology. FIF is a rare congeni-
tal anomaly with an estimated incidence of 1 in 500,000
births.* It was first described by Meckel in 1808 as an orga-
noid mass protruding from the mouth of a newborn.” FIF
can originate from various sites of the host twin's body,
but it is most commonly found in the abdominal cavity
and retroperitoneum. Other reported locations include
the intracranial structures, mouth, back, sacrococcygeal
region, and scrotum.® FIF can grow progressively and
compromise the host twin's survival and development.
Therefore, early diagnosis and timely surgical removal of
the parasitic twin are crucial for improving the prognosis.’
The pathogenesis of FIF is still controversial. Two main
theories have been proposed to explain its origin. One is the
monozygotic twin theory, which suggests that FIF results
from the asymmetric division of the inner cell mass during
blastocyst development. The larger twin envelops the smaller
one, leading to its incomplete differentiation.® This theory
can be supported by genetic testing that shows identical
chromosomal patterns between the host and parasitic twins.’
The other is the teratoma theory, which argues that FIF is a
highly differentiated form of teratoma tissue. However, ter-
atomas usually lack functional organs and have malignant
potential. There are also cases where both teratoma and FIF
coexist in the same host.' In our case, pathological examina-
tion suggested that immature cartilage, nerve tissue, muscle
tissue, and glands in the parasitic fetus without any signs of
neoplastic lesions. Long-term follow-up is needed to confirm
the potential for malignancy and more studies are needed to
elucidate the mechanism of this disease.

FIGURE 1 Ultrasonographic images. (A) Color Doppler flow imaging (CDFI) showed that a parasitic fetus was attached to the lower

abdomen of the host twin. (B) Ultrasound image showed a heterogeneous echoic mass in the sacrococcygeal region of the fetus.
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Prenatal ultrasound is always the first modality to detect
the abnormal cyst. Often, it is observed that there is inclu-
sion of soft tissue, bone-like structure and fluid within the
mass. As gestation progresses, the spinal features appear
as beaded pattern, and umbilical vascular composition be-
come visible."! These features can help differentiate FIF
from other ectopic cysts, such as teratomas and meconium
pseudocyst. Teratomas are much more common and usu-
ally originate from the aggregation of pluripotent cells in
the lower abdomen. They show mixed echogenicity with
clear border and intact capsule on imaging modality, and
they may have calcifications. However, they cannot form
organized organs and vertebral column, and they have a
risk of malignancy.'> Meconium pseudocyst mostly pres-
ent as abdominal calcifications, accompanied by ascites
and pneumoperitoneum. Postnatal computed tomogra-
phy (CT), magnetic resonance imaging (MRI), and x-ray
could be performed to identify contents and to assist in
surgical planning."®

FIGURE 2 Gross specimen. Two fetuses were fused with each
other from the lower abdomen and shared the same umbilical cord
and placenta.
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The location and size of FIF may directly affect the
prognosis of the host twin. According to previous reports,
retroperitoneum is the most frequent site of parasitism
(75% of cases), and fortunately, 97% of those had a good
prognosis after surgery.'* FIF can continue to grow with
gestational age or host growth, so timely surgery and com-
plete resection are essential for improving the outcome of
the host infant. If the resection is incomplete, residual cyst
may still degenerate into malignancy."” Lu reported a case
of FIF in the sacrococcygeal region with incomplete de-
velopment and anencephaly that was successfully excised
with good recovery."? In contrast, intracranial occurrences
are rare but have poor prognosis due to compression of
surrounding structures and the difficulty of surgery. Kai
had reported a case of FIF in the brain where the neonate
died after birth due to severe intracranial space occupa-
tion and tissue edema before any treatment could be ad-
ministered.® Our case belonged to the external type, and
pathologic testing discovered that the parasitic fetus was
connected to host twin by vertebra. Ultimately, the preg-
nant mother opted to terminate her pregnancy after con-
sidering the burden of surgery and uncertain prognosis.

4 | CONCLUSION

FIF is a rare congenital anomaly that can be effectively
identified by imaging modalities to show the presence
of vertebral column and umbilical vessels in the para-
sitic mass. The site of parasitism is crucial for the out-
come of the host twin, as FIF can grow progressively
and compromise the host twin's survival and develop-
ment by interfering with vital structures. Surgical re-
moval of the parasitic twin should be performed as soon
as possible to improve prognosis. The recovery of the
host twin is generally good, but long-term follow-up
is recommended to monitor any residual or recurrent

FIGURE 3 Pathology of the mass. (A) Digestive glandular epithelial tissue (40x); (B) immature cartilage tissue (40x).
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cysts or malignancies. The pathogenesis and associated
genetic mutation of FIF are still unclear and will need
further investigation. This study adds some basis to
pathological diagnosis of FIF, and provides insights for
future research on this rare disease.
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