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Abstract
Background: Fetus in fetu is a rare congenital anomaly. The exact etiology is unclear; one of the mostly accepted
theories is the occurrence of an embryological insult occurring in a diamniotic monochorionic twin leading to
asymmetrical division of the blastocyst mass. Commonly, they present in the infancy with clinical picture related to
their mass effect. About 80% of cases are in the abdomen retroperitoneally.
Case presentation: We present two cases of this rare condition. The first case was for a 10-year-old girl that
presented with anemia and abdominal mass, while the second case was for a 4-month-old boy that was diagnosed
antenatally by ultrasound. Both cases had vertebrae, recognizable fetal organs, and skin coverage. Both had a
distinct sac. The second case had a vascular connection with the host arising from the superior mesenteric artery.
Both cases were intra-abdominal and showed normal levels of alpha-fetoprotein. Histopathological examination
revealed elements from the three germ layers without any evidence of immature cells ruling out teratoma as a
differential diagnosis.
Conclusions: Owing to its rarity, fetus in fetu requires a high degree of suspicion and meticulous surgical
techniques to avoid either injury of the adjacent vital structures or bleeding from the main blood supply
connection to the host. It should be differentiated from mature teratoma.
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Background
Fetus in fetu (FIF) is a rare congenital anomaly resulting
from anomalous embryogenesis in diamniotic monochorionic twin pregnancy [1]. Johann Friedrich Meckel,
a German anatomist, was the first one to describe this
condition in the 1800s, and so far, fewer than 200 cases
are reported in literature [2].
The exact etiology is unclear. One of the mostly
accepted theories is the occurrence of an embryological
insult occurring in diamniotic monochorionic twins,
leading to unsymmetrical division of the blastocyst mass,
ending in a smaller cell mass engulfed within a mature
sister embryo [3]. Further growth of the parasitic twin is
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then arrested due to diminished blood supply or possibly
underlying genetic defects [4].
Commonly, they present in the infancy with a clinical
picture related to their mass effect; however, the oldest
case in the literature is for a 47-year-old male. There is a
slight male predominance [3]. About 80% of cases are
located in the abdomen, retroperitoneally. Other less
common sites include the head, sacrum, scrotum, and
the chest [5].
Based on zygosity, FIF and teratomas could be differentiated by comparing normal and teratomatous tissue by
applying cytogenic and isoenzyme electrophoretic techniques, which demonstrated that teratomas are always
homozygous, while normal tissues are heterozygous for
chromosomal polymorphisms at or near the centromere.
This leads to a conclusion that mature cystic teratomas arise
from a single germ cell that has completed the first meiotic
division, but FIF is genetically identical to its host [6].
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Here, we present two cases of intra-abdominal FIF.

Case presentation
Case 1

A 10-year-old girl presented with fever for 3 months,
generalized weakness, and abdominal pain. Clinical
examination revealed a palpable hard tender mass in the
central part of the abdomen, encroaching on the right
hypochondrium. There was no organomegaly. The
patient was not jaundiced.
Systematic evaluation and radiological studies were
done. Laboratory results showed marked microcytic
hypochromic anemia with hemoglobin level of 5.6 g/dL
and a total leukocytic count 9.9 × 10/μL. Serum albumin
is 1.4 g/dL and LDH is 189 U/L. Other results were
within the average of normal range. Tumor markers
were also done with beta HCG less than 1 (reference
range less than 5 mIU/mL), alpha-fetoprotein 6.6 μg/L
(reference range 0–20 μg/L), CEA 0.7 (reference range
less than or equal to 3 ng/mL), and CA-19 9.2 U/mL
(reference range is less than 37 U/mL).
CT scans of the abdomen revealed a heterogeneous
retroperitoneal mass about 30 × 20 × 15 cm extending
in the right pararenal space up to the subhepatic region,
showing a large cystic lesion with multiple areas of solid
tissue component, fat attenuation, and calcifications, see
Fig. 1.
Urgent surgical intervention was planned due to
progressive increase in abdominal pain and tenderness.
Exploratory laparotomy through a mid-line incision was
done. A large well-encapsulated retroperitoneal mass
about similar size that of seen on the CT scan was

Fig. 1 CT scan of the retroperitoneal lesion showing solid and cystic
components, fat attenuation, and calcification
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found, stretching the mesentery of the small intestine,
and overriding and displacing the IVC and the aorta to
the left side. The operation started with reflection of the
mesentery of the right colon from anterior surface of the
mass. The displaced IVC, aorta, and lower surface of the
pancreas were meticulously dissected from the mass.
The right renal vessels were dissected free off the mass,
while preserving the right kidney and supra renal gland.
The second part of the duodenum was markedly
stretched and enlarged. The duodenum was transected
transversally to enable retro-duodenal dissection and
excision of the mass. The duodenum was repaired later
and continuity restored. The mass was excised in two
parts. Excision was complete with no residual parts. Few
scattered retroperitoneal and mesenteric lymph nodes
were found, and multiple biopsies were taken from
them. Following precise hemostasis, intra-peritoneal
drains were inserted. Closure of the abdomen was done
(Fig. 2).
Postoperatively, the patient tolerated the procedure
uneventfully with no remarkable complications.
Histopathological examination of the excised lesion
showed a deformed embryo (15 × 14 cm) with a head (5
× 5 cm) with bony parts, 7 teeth, a deformed hand, and
vertebral cartilaginous bodies. Cartilaginous and bony
parts were partially covered with outer skin areas. There
was a sac with fleshy hemorrhagic parts attached to the
mass. Microscopically, there were elements from the 3
germ layers with no evidence of immature elements,
confirming the diagnosis as a FIF (Fig. 3).
Case 2

A 4-month-old boy presented with a history of antenatal
detection of an intraabdominal mass showing calcification and cystic areas on routine prenatal ultrasound at
the 30th week of gestation. On clinical examination,
there was a palpable hard mass in the right hypochondrium, reaching to the right iliac fossa, and no jaundice.
Postnatal multidetector computerized tomography
(MDCT) showed a large well-defined intra-peritoneal
lesion at the right hypochondrium measuring about 10 ×
7.5 × 8 cm, that showed mixed fat, soft tissue, and bones
(vertebral bodies and long bones), suggesting the presence of fetal parts. All laboratory investigations and
tumor markers (alpha-fetoprotein) were within normal
limits for age (Fig. 4).
A decision was made to perform exploratory laparotomy through a right supra-umbilical transverse incision
that revealed a mass about 10 × 8 cm within the lesser
sac, causing stretching of the duodenum. It was enclosed
within a separate sac which was adherent to the aorta;
meticulous dissection of the mass showed the presence
of a vascular pedicle connecting it to the superior
mesenteric artery just after the origin of the middle colic
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Fig. 2 Intra-operative view of the excised mass

artery. Ligation and division of the pedicle was done
ensuring hemostasis; no enlarged lymph nodes were
detected; closure of the abdomen in layers then was
done (Fig. 5).
Postoperatively, the patient started oral feeding on the
2nd postoperative day and had an uneventful recovery.
Histopathological examination of this case also showed
the presence of recognized fetal parts (upper and lower
limbs), vertebral bodies, and being totally covered with
skin. Microscopically, again, there were elements from
the 3 germ layers with no evidence of immature elements (Fig. 6).

Discussion
With reported incidence of about 1 in 500,000 live
births, fetus in fetu (FIF) stands as one of the extremely

rare recorded anomalies. There is increased incidence in
families with previous history of twin pregnancies. They
are usually single and genetically identical to their host
[3]. It is controversial whether to consider FIF as a
highly differentiated teratoma or a distinctive pathology.
FIF is differentiated from a highly organized teratoma
(with potential malignancy) prenatally by the presence
of the spatially organized organs (anterior-posterior,
cranio-caudal, and lateral/symmetrical development)
depending on the vertebral bodies, which presence
indicate that notochord stage of fetal development
has been reached. Willis considered the presence of
vertebral column as a mandatory differentiating point
between FIF and fetiform teratoma [7]. Nevertheless,
spatially organized and well-recognized organs such as
limbs may favor the same fetal developmental stage.

Fig. 3 Microscopic picture showing a × 20 H&E slide fat and nerve, b × 20 H&E slide of skin, c × 40 H&E slide of glandular epithelium, d × 20
H&E slide of bone and fat, e × 20 H&E slide of mature cartilage and bone
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Fig. 4 MDCT showing mixed fat, soft tissue, and bones (vertebral bodies and long bones)

Moreover, each condition has a different genetic pattern supporting the hypothesis of distinct etiopathogenesis: FIF is genetically identical to its host; on the
contrary, fetiform teratomas are homozygous [8]. Based
on that, having a vertebral column will differentiate FIF
from teratomas, yet it fails to do so with other spectrum
of monozygotic twin pregnancies, such as conjoined
parasitic twin, detached external twin, and embryonic
vestigial inclusion.
FIF is derived from totipotent inner cell mass (which
can give rise to both embryonic or extraembryonic cells),
while teratomas arise from pluripotent cells without organogenesis or vertebral segmentation, both containing
different tissues from one or more germinal cell layers
[3]. Spencer sets criteria for a mass to earn the definition
of FIF; one or more of the following characteristics must
be achieved: having a separate sac, normal skin coverage
either partially or completely, the presence of grossly

recognizable anatomical parts, one or more vascular
connections with its host [9].
The role of tumor markers is confined to the differentiation between FIF and other causes of intra-abdominal
calcification, including teratoma, neuroblastoma, adrenal
hemorrhage, meconium pseudocyst, and viral infection.
The most used markers are β-human choriogonadotropin (hCG), AFP, and urine homovanillic acid [3].
Despite being a benign condition, and complete surgical excision is curative, the potential of malignancy
should be kept in mind. Till now, there is only one case
reported in literature with malignant transformation
[10]. Follow-up with imaging and tumor markers is advised in cases showing immature components; teratomas
require a longer and a closer follow-up [3].
Owing to mass effect, FIF may exhibit its symptoms by
compressing the surrounding structures leading to abdominal distension, feeding difficulties, vomiting, jaundice,

Fig. 5 a Intraoperative view showing the vascular pedicle. b Postoperative figure showing lower and upper limbs, and complete skin
coverage of the mass
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Fig. 6 a × 40 H&E slide of glandular epithelium with goblet cells. b × 40 H&E slide skeletal muscles. c × 40 H&E slide of mature cartilage. d × 40
H&E slide of bone

renal function abnormalities, and respiratory distress [11].
It is worth mentioning that few numbers of cases were
diagnosed antenatally by ultrasound; moreover, the
sonographic features of FIF differ considerably [11].
In our first case, the main presentation was a palpable
abdominal mass and anemia which could be nutritional
because of feeding difficulties from the mass effect. In
the histopathological examination, all the findings were
in keeping with the diagnosis of fetus in fetu rather than
retroperitoneal teratoma such as the presence of a sac,
partial skin coverage, presence of hand, and there was
no evidence of immature cells. Moreover, tumor
markers were within the normal range for age.
In the second case, the diagnosis was made based on
the antenatal ultrasound findings and the CT scan after
birth, the mass was enclosed in a sac, and there was a
single vascular connection with the host. Fetal parts
were present, and histopathological examination showed
no immature elements. Both cases in our report are
likely to be FIF rather than a mature teratoma.

Conclusion
Owing to its rarity, FIF requires a high degree of suspicion and meticulous surgical techniques to avoid either
injury of the adjacent vital structures or bleeding from
the main blood supply connection to the host. FIF
should be differentiated from teratoma, and although
they are benign lesions, follow-up is advised.
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