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Summary

Fetus-in-fetu is a rare congenital anomaly in which malformed fetus grows within the body of its twin. We present a case
with a rare condition of fetus-in-fetu suspected by antenatal 2D ultrasound scan at 36 weeks gestation. The baby was
delivered by cesarean section followed by elective laparotomy that revealed a well-encapsulated retroperitoneal mass which
was successfully excised. We demonstrate that fetus-in-fetu should be differentiated from teratoma with complete excision

being curative and confirmatory of the diagnosis.
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Introduction

The rare fetus-in-fetu (FIF) condition is usually
retroperitoneal or intraperitoneal but may also be present
in scrotum or in cranial cavity [1]. Several theories have
been postulated regarding the pathogenesis with the
‘included twin theory’ suggesting an aberration of
monochorionic diamniotic monozygotic twinning in which
unequal division of the totipotent inner cell mass of the
developing blastocyst leads to the inclusion of smaller cell
mass within a maturing sister embryo due to persistent
anastomosis of vitelline circulation [2].

Another theory considers FIF as a highly differentiated
mature teratoma [3], while some literature suggests it can
be differentiated from teratoma by the presence of
vertebral organization with limb buds and other organ
systems. Also, FIF is a benign disorder whereas the
teratoma bears malignant potential [4].

The present report is a rare case FIF diagnosed ante-natally
using 2D ultrasound and Doppler at 36 weeks gestation
followed by successful surgical excision.

Case Presentation

A 26-year-old primigravid lady was referred to Fetal
Medicine Unit, Ain Shams University Maternity Hospital,
Egypt, at 36 weeks gestation for evaluation of fetal
intraabdominal cystic mass. A 2D ultrasound scan with
Doppler showed a viable intrauterine pregnancy with
normal amniotic fluid volume and normal fetal movements
with cephalic presentation. Within the fetal abdominal
cavity, there was a retro-peritoneal complex heterogenous
mass containing cystic areas and measuring 9.5 x 6 x 9 cm
(Figure 1). The mass was sited below the diaphragm and
related to the right lobe of the liver.
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Figure 1: 2D sonography images of fetal abdomen at 36 weeks gestation showing a fetal retroperitoneal abdominal complex
mass showing heterogeneity with presence of cystic areas below the diaphragm and related to the right lobe of the liver.

A local multidisciplinary team (MDT) consisting of a
consultant obstetrician, a consultant radiologist, a
consultant neonatologist and a consultant paediatric
surgeon have made the diagnosis of a retro-peritoneal FIF
and were all involved in planning the woman's care and
delivery. The recommendation was delivery in a tertiary
center with a setup for urgent neonatal surgery and
neonatal intensive care unit (NNICU) admission. The
woman and her husband were fully informed and
counselled and an agreement has been achieved.

At 39 weeks gestation the patient was delivered by elective
Caesarean section and the baby had a nasogastric tube

inserted for feeding. The neonate showed clinical stability
and the parents were counselled for surgery. Elective
laparotomy was performed at 10 days following delivery,
where a large retro-peritoneal cystic mass was found
displacing the urinary bladder anteriorly and the gut
laterally. Dilated ureters were present on postero-lateral
aspect of the mass. The urinary bladder was dissected free
from the mass and the cystic component of the mass was
decompressed and the mass composing the parasitic fetus
with its membrane was removed after ligation and
sectioning of its umbilical cord (Figure 2).

Figure 2: A medical photograph at laparotomy showing cystic component of the mass surrounded by membrane covering

the parasitic fetus.
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Macroscopic Examination of the excised mass revealed a
soft tissue resembling a fetus with anencephaly and
covered entirely with intact skin. Vertebral column was
palpable with the presence of bilateral, asymmetrical and

well-developed lower limbs with structures resembling
toes. Rudimentary upper limbs were also present (Figure
3).

Figure 3: A medical photograph of the excised parasitic fetus showing well-developed lower limbs with structures

resembling toes.
Discussion

Fetus-in-fetu is a rare condition occurring once in 500,000
deliveries [5] and less than 200 cases reported with the first
case reported by George William Young in 1808 [6]. FIF
usually presents as a lump in the abdomen (70%) and the
retro-peritoneal space is the commonest site (80%). Other
rare sites include sacro-coccygeal region, intracranial,
thorax, pelvis and the scrotum [7]. Thakral et al. [8]
reported equal male and female predisposition but Federici
et al. [9] noted 2:1 male predominance.

Different organs can be seen in FIF including vertebral
column (91%), limbs (82.5%), CNS (55.8%), GIT (45%),
vessels (40%), and genitourinary (26.5%) [10].
Visualization of the vertebral column and limbs on imaging,
gross, and histopathological examination confirms the
diagnosis. This fulfills the ‘Willis criteria’ which stresses
much emphasis on the development of axial skeleton and
vertebral axis [11].

According to Brand et al., diagnosing FIF, requires at least
one of the following characteristics to be present; a mass
enclosed within a distinct sac, partially or completed
covered by skin, grossly recognizable anatomic features
and attached to the host by a pedicle containing a few
relatively large blood vessels [12]. In most cases, there is a
single parasitic twin but rarely, more than one parasitic
twin is observed in the host body [13].

Infants with FIF commonly present with abdominal mass.
However, symptoms mainly relate to its mass effect and
include abdominal distension, feeding difficulty, emesis,
jaundice, pressure effects on renal system and dyspnea
[8,10]. Pre-operative diagnosis is possible by pre- or post-
natal ultrasonography. Plain abdominal X-ray may be
helpful in diagnosis. In half of the cases, X-ray shows the
vertebral column and axial skeleton [14], and the presence
of a bony vertebral axis with appropriate limb arrangement
on gross examination is an important diagnostic feature
which was observed in the studied case, thus confirming
the diagnosis of FIF [12]. Other differentiating features
include normal levels of alfa feto-protein and molecular
analysis using an informative genetic marker, for uni-
parental isodisomy of chromosomes 14 and 15 that must
show no genetic difference between the host and the
fetiform mass to confirm the diagnosis of FIF [9].

It is important to differentiate between teratoma and FIF.
Teratoma is defined as disorganized array of pluripotent
cells with 10% malignancy rate and representing all three
germ layers that, unlike FIF, does not develop past the
primitive streak stage (days 12 to 15) and demonstrates no
organogenesis or vertebral segmentation. In contrast, FIF is
always benign and can be clinically differentiated from
teratoma by the presence of vertebral bodies and limbs
[15].

Fetus-in-fetu derives its blood supply from the rich vascular
plexus around the cyst wall. Vascular pedicle is rare and is
usually observed in large growing masses with delayed
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presentation [9] and surgical excision is the treatment of
choice in both fetiform teratoma and FIF where complete
excision of the mass with its surrounding membrane gives
complete cure [8]. Surgical expertise and careful dissection
is crucial to avoid injury to surrounding structures. In our
case, the mass was carefully and fully resected with no
subsequent complications to the best of our knowledge.
Post-operatively the patient was followed up with tumor
markers including alpha-fetoprotein and beta-hCG that
returned back to normal levels.

Fetus-in-fetu is a rare interesting condition that usually
presents during childhood and commonly presenting with
intraabdominal mass and rarely seen ante-natally as in this
case. It should be differentiated from teratoma with
complete excision being curative and confirmatory of the
diagnosis.
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