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Fetus-in-fetu is a medical term that describes a fetus implanted within its twin, on whom it is entirely
dependent for its survival through a vascular connection. It occurs in about 1 in 500,000 live births. So
far, there are just under 100 cases that have been reported in the medical literature.

We report about a first case of fetus-in-fetu in a full-term baby born in Botswana. We also review the
medical literature regarding this diagnosis.

We conclude that all fetus-in-fetu cases should be managed with extreme caution as if they; were
teratomas, in view of the latter's malignant potential. Early surgery of the host twin; should be the
primary consideration. It would be prudent if gravid women with suspicious; abdominal findings on
antenatal ultrasound were delivered in a referral centre, as this would; lead to better care and survival of
the infant with fetus-in-fetu.
© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Fetus-in-fetu is quite a bewildering condition. A fetus is
implanted within its monozygotic monochorionic diamniotic twin
[1,2] on whom it is completely reliant for its survival through a
vascular connection [1,3,4].

Twin-to- twin transfusion is believed to play a major role in the
pathogenesis of this condition [5]. It is a very rare condition,
occurring in about 1 in 500,000 live births, with just under 100
cases described in case reports [1,6]. This is the first such case that
we have reported from Botswana.
2. Case report

A full-term female baby was born by elective caesarean section
at 38- weeks' gestation to a 38 year-old primigravid woman. The
baby was born with birth weight 3200 g and Apgar scores 7/10, 8/
10, and 9/10 at 1, 5, and 10min postpartum respectively. Therewere
no dysmorphic features. The indication for the caesarean section
was a foetal mass detected during the mother's routine antenatal
obstetric ultrasound scans. At 20/40 gestation, the mother's
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obstetric ultrasound showed a single viable fetus with an estimated
foetal weight of 1999g who had a septate, cystic mass in the right
kidney measuring 3 cm � 3 cm x 2 cm. The left kidney appeared
normal. The placentawas anterior and therewas adequate amniotic
fluid volume. Repeat obstetric ultrasound at 24/40 gestation
showed similar findings with an interval increase in the size of the
mass to 3 cm � 3.87 cm x 6.38 cm.

Despite the obstetric ultrasound findings, the mother had no
problems in the antenatal period. She tested negative for HIV and
syphilis in pregnancy. Her antenatal drug history only included folic
acid and multivitamin tablets. Her serial blood sugar and blood
pressure measurements were all within normal limits. She was
married to an unrelated spouse and there was no family history of
twin pregnancy or congenital malformations on either side.
Caesarean section was uneventful. The baby had no respiratory
distress and quickly adapted to breast feeding. She had a mildly
distended abdomen with a soft mass in the right upper half of the
abdomen, measuring about 8 cm long and 8 cm wide on palpation.
The right kidney could not be palpated separately from the mass.
The liver and spleen were not palpable and there were no signs of
ascites. An abdominal ultrasound showed a complex cystic mass in
the right upper quadrant of the abdomen measuring
9.5 cm � 7.1 cm x 6.4 cm and displacing the right kidney ante-
roinferiorly. The lower pole of the right kidney could not be clearly
visualized. On abdominal CT scan, themass appeared to havemixed
solid and calcified areas of heterogeneous densities enclosed in a
multicystic structure with low level echoes, and was displacing the
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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right kidney. The mass appeared to be attached to the right kidney.
Themass had clearly-visible vertebrae (Fig.1). The CT diagnosis was
teratoma. Renal and liver function tests (RFTs/LFTs) were all within
normal limits. Laparotomy was deferred at the time due to the
unavailability of a paediatric surgeon and also because the disten-
sion at the time was deemed to be mild.

At the age of 2 months, the baby was noted to have tense
abdominal distention with moderate respiratory distress. There
were no feeding problems and shewas passing urine and stool well.
Her weight and height were within normal limits for age and sex.
Shewas afebrile. Oxygen saturation in room air was 95%, improving
to 100% in oxygen by nasal prongs. Thereweremoderate intercostal
and subcostal recessions but no tracheal tagging, head nodding or
central cyanosis. Lung fields were clear on auscultation. She was
well-perfused with full volume pulses. Capillary refill time was less
than 2 s. The abdomen was even more distended than before, with
a palpable mass on the right half of the abdomen, measuring about
12 cm long and 10 cm wide, with a soft feeling.

It appeared to be separate from the liver above. There was no
jaundice and the kidneys were not ballotable. There was no shifting
dullness or fluid thrill (Fig. 1). The rest of the physical examination
was unremarkable. Full Blood Count (FBC), Renal Function Tests
(RFTs) and Liver Function Tests (LFTs) were all within normal limits.
Serum Alpha fetoprotein was 1539.7 (normal range at age of 2
months: 45e601 ng/mL) [7]. Chest X-ray did not show any
infiltrations.

Laparotomy was done at the age of two and a half months. A
partially cystic and partially solid fetoid mass was noted in the
subhepatic area, adherent to both the right kidney and the liver,
and pushing down the right kidney. It was covered with a thin
membrane and weighed 338 g after 200 mL of serous fluid were
aspirated from the cyst during the surgery. It was excised totally
Fig. 1. A& B are preoperative images-note the huge abdominal distensionwith visibly diste
note the vertebral column of the foetal mass on CT abdomen (B). C&D are intraoperative im
hairy, with a well-formed back and appendages (D).
and was noted to have been fed directly by a vascular branch from
the baby's abdominal aorta. Separation and excision of the mass
was not difficult.

At this point we thought that the mass was probably a retro-
peritoneal teratoma. After opening the cyst, we drained 750 ml of
straw colour fluid and then noted that the fetoid mass had well-
formed upper limbs and a well-delineated back (Fig. 1). There
was no cardiac activity. No radiological examination of the spec-
imen was done.

Histopathological examination of the excised mass showed that
it had both mesodermal and ectodermal components with
numerous skin and adnexal structures. Subcutaneous mature and
immature adipose tissue was seen, together with smooth muscle,
skeletal muscle, cartilaginous bone and neural tissue. Two well-
formed adrenal glands were also present. The sac of the cyst was
lined with multivariate epithelium, including intestinal, respira-
tory, striated squamous and simple cuboidal. There was no malig-
nant transformation. These histopathological findings were
consistent with a diagnosis of either a fetus-in-fetu or a highly-
organized teratoma. Karyotyping and DNA studies were not done
due to lack of resources.

The child has been growing well and attaining milestones
timeously. She was seen again at the age of 4 months. Her
anthropometry were as follows: weight 7 kg, length 65 cm, weight-
for-age 0 to þ1 Z-scores, weight-for-length 0 Z-score, length-for-
age 0 Z-score and head circumference 42 cm (0 Z-score). She had
no respiratory distress and her vital signs were all within normal
limits. Her serum a-Fetoprotein had now normalized at 32 ng/mL
(normal range at age of 4 months: 18e130 ng/mL) [7]. Full Blood
Count (FBC), Renal Function Tests (RFTs) and Liver Function Tests
(LFTs) were again within normal limits. A follow-up ultrasound
scan of the abdomen was normal.
nded veins and multiple abdominal contours due to the intra-abdominal mass (A). Also
ages-note the fetoid mass, covered in a well-formed sac (C). The fetoid mass appears
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The child's most recent review was at the age of 8 months. Her
anthropometry were all plotting on the 0 Z-score and she was
thriving well. Her serum a-Fetoprotein was 18.2 ng/mL (normal
range at age of 8 months: 3e14 ng/mL) [7]. Full Blood Count (FBC),
Renal Function Tests (RFTs) and Liver Function Tests (LFTs) were
normal. A repeat ultrasound scan of the abdomen was normal. We
plan to see the chid again at the age of 2 years, with the intention to
discharge her from follow-up at that time.

3. Discussion

Our fetus-in-fetu was a single entity, with a retroperitoneal
location. This is consistent with what has been reported in the
medical literature (88% single, and 88% retroperitoneal), with a
maximum of 11 fetoid forms in a single fetus according to Gerber
et al. [8]We initially thought of a retroperitoneal teratoma, but the
presence of vertebrae, well-formed appendages and a skin-covered
trunk on clinical inspection together with well-differentiated
smooth muscle, skeletal muscle and two well-formed adrenal
glands on pathological examination was more in keeping with
fetus-in-fetu, which by consensus, should have an axial skeleton
and complex, well-differentiated tissues [1,9]. These features are
often lacking in a teratoma [10,11], although there is contrary
opinion suggesting that fetus-in-fetu may represent a well-
differentiated and highly organized teratoma [12].The sponta-
neous post-surgical normalization of child's serum alpha-
fetoprotein (AFP) was also more in keeping with fetus-in-fetu
than with a well-differentiated teratoma. Fetus-in-fetu is gener-
ally an innocuous condition, and although the AFP was elevated
before the surgery in our child, it is usually within normal limits
both pre- and post-surgical excision of the fetus-in-fetu [13]. Of all
the fetus-in-fetu cases that have been reported in the medical
literature so far, only onewas reported to have beenmalignant [14].
We therefore continued to do serial AFP measurements in our child
post-surgery, while also bearing in mind that a well-differentiated
teratoma has a more than 10% malignant potential [15].

Our child was generally “normal” except for the respiratory
distress. This presentation was also in keeping with what has been
reported in the medical literature, where the host twin is rarely
found to have any associated anomalies, notwithstanding the mass
effect from the lesion, like a distended abdomen and vomiting,
among others [5,16]. The deferral of surgery for our child in this
report may have contributed to the development of the respiratory
distress, as the fetus-in-fetu kept growing during this waiting time.
The impact of the waiting time on the child would have beenworse
had the fetus-in-fetu been malignant or had it turned out to be a
teratoma, whose malignant potential has been pointed out above.

Our fetus-in-fetu was dependent on a branch from the aorta of
the host twin. This has been reported before in several sources,
some of which have specifically mentioned the superior and infe-
rior mesenteric vessels as well as the left renal vein [15,17,18]. The
ultimate distinction between a fetus-in-fetu and a teratoma is done
by genotypic and methylation studies [2] which we were unable to
do in our child due to resource limitations. In almost all cases, these
studies show that the fetus-in-fetu and the host infant have a ho-
mology of chromosomes 14 and 15, a feature which has not been
seen in teratomas [2,8].

In conclusion, we have reported about a fetus-in-fetu for the
first time in Botswana. The distinction between fetus-in-fetu and a
well- organized teratoma may be extremely difficult in the absence
of genotype and methylation analyses, but serial AFP monitoring
pre- and post-surgery may be helpful, and should continue until it
comes down to within normal limits. Lastly, all fetus-in-fetu cases
should bemanagedwith extreme caution as if theywere teratomas,
in view of the latter's malignant potential. Early surgery of the host
twin, as far as resources permit, should therefore be the primary
consideration. It would be prudent if gravid womenwith suspicious
abdominal findings on antenatal ultrasound were delivered in a
referral centre, as this would lead to better care and survival of the
infant with fetus-in-fetu.
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