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Abstract 
Fetus in fetu is an extremely rare condition embryologically arising in monozygotic diamniotic 
twins with an incidence of 1:500,000 births. To the best of our knowledge, number of reported 
cases should not be more than 100 with majority of cases presenting in post natal life with only 5 
cases detected prenatally. We are presenting a case diagnosed at 24 weeks of gestation on ultra-
sound with presence of well formed skull, facial skeleton and bony orbit. 
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1. Introduction 
Meckel coined the term fetus-in-fetu (FIF), defined as a parasitic twin, in the 18th century [1]. Fetus in fetu 
represents a malformed, monochorionic diamniotic parasitic twin included in a host twin. Most of the cases re-
port the parasitic twin to be anencephalic and acardiac. The presence of rudimentary spinal architecture is used 
to differentiate a fetus-in-fetu from a teratoma, since teratoma are not supposed to develop through the primitive 
streak stage (12 - 15 days) [2] [3]. We present the findings in a case of FIF that was diagnosed on prenatal ul-
trasound with emphasis on its closest differential diagnosis of teratoma. 

2. Case Report 
A 600 gm of male baby was born of preterm vaginal delivery at 25 weeks of gestation with a poor APGAR 
score of 4. The neonate was resuscitated and shifted to the neonatal intensive care unit. On clinical examination 
there was distension of abdomen noted. The neonate expired 2 hours post-birth. The mother G3P0A2L0 yr old 
Indian had presented to the obstetrician at around 24 weeks of gestation with complain of excessive abdominal 
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distension. There was no prior ultrasound examination performed. A prenatal ultrasound examination performed 
in our department revealed polyhydroaminos with an amniotic fluid index of 32. However the most striking ab-
normality detected was the presence of intrabdominal hyperechoic structures with strong post-acoustic shadow-
ing in the umbilical region of the fetus with morphological features resembling a well formed skull, a vertebral 
axis and poorly formed limbs (Figure 1, Figure 2). On doppler study the mass was supplied by 2 vessels arising 
from the abdominal aorta of the fetus (Figure 3). On the basis of these ultrasound findings a pre-natal diagnosis 
of fetus in fetu was kept; presence of a vertebral column over-riding its closest differential of fetal teratoma. 
Fetal magnetic resonance examination was advised. The mother however underwent preterm labor the next day. 
Post-mortem ultrasound revealed the presence of well formed skull, cranio-vertebral junction, vertebral axis, or-
bit, poorly formed limbs and abdominal viscera which confirmed our antenatal findings and diagnosis of fetus-in 
fetu (Figure 4, Figure 5). Postmortem CT scan backed our USG findings (Figure 6, Figure 7). On pathological 
autopsy there was mass lesion of size 6.9 × 5.5 × 4.6 cm with lucent membranes noted in the peritoneal cavity, 
attached to the bowel loops with cord like vessels arising from abdominal aorta of the host. Dissection of mass 
revealed membrane covered dysmorphic fetus with skull, poorly formed limbs and integument. Further dissec-
tion showed bilateral paravertebral reddish purple solid organ like structures which on microscopic examination 
turned out to be hepatic and splenic tissue respectively. Microscopic examination of tissue also confirmed pres-
ence of bones, cartilage, and neural tissue within it. 
 

 
Figure 1. Prenatal ultrasound image showing a hyperechoic structure 
(arrow) with strong post acoustic shadowing morphologically resem-
bling the fetal skull within the abdomen of the host twin.              

 

 
Figure 2. Prenatal ultrasound image showing hyperechoic curvilinear 
shadow (arrow) in continuity with the fetal skull (in above image) re-
sembling the fetal spine.                                        
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Figure 3. Prenatal ultrasound image showing vascular supply of the pa-
rasite twin from abdominal aorta of its host twin (arrow).               

 

 
Figure 4. Postmortem ultrasound image well demonstrated the vertebral 
column (white arrow) and the skull (red arrow) of the parasitic twin 
within the abdominal cavity of the host sibling.                        

 

 
Figure 5. Postmortem ultrasound image well demonstrated the orbital 
shoket in skull of the parasitic twin (arrow).                           
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Figure 6. Postmortem CT scan image showing the vertebral 
column (white arrow) and the skull (red arrow) of the parasitic 
twin within the abdominal cavity of the host sibling.            

 

 
Figure 7. Post mortem volume rendered CT scan image showing 
the skull and spine of the parasite twin within the host (arrow).     
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3. Discussion 
Since Meckel’s first report of a parasitic twin within its sibling there have been approximately 90 further reports 
of FIF in the medical literature [1]. Very few cases have been diagnosed prenatally using sonogram with the 
current literature suggesting about five cases thus discovered. [4] The condition is being detected most often in 
infants; however age of presentation varies from ante natal period upto as old as 47 years [5]. 89% of the cases 
are discovered before the age of 18 months [6]. There are reports in which this anomaly remained asymptomatic 
until late age despite its prevalence in infants. In 80% the case mass is retroperitoneal [4]. Uncommon sites are 
oral cavity, sacrococcygeal region, scrotum, cranium, GIT, vessels, lungs, adrenal glands, spleen, lymph nodes 
and genitourinary system of the host twin [4]. 

The basic pathology is abnormal embryogenesis of a monozygotic diamniotic monochorinoic twin resulting 
from unequal division of the inner cell mass of the blastocyst leading to the parasitic twin developing within the 
body, usually the upper retro-peritoneum of its sibling [7]. Blood supply of the parasite twin is usually from the 
vitelline circulation of the host twin. Willis in 1935 distinguished it from a teratoma on the basis of presence of 
axial skeleton with limbs and organs arranged about this axis. Gonzalez-Crussi defined FIF as, “any structure in 
which the fetal form is in a very high development of organogenesis” and linked it “to the presence of a verte-
bral axis”. In A recent review of all reported cases of FIF concluded that 91% of cases had a vertebral column, 
82.5% had limbs, 55.8% had a central nervous system, 45% had a gastrointestinal tract and 40% had vessels. 
After the retro peritoneum other locations include the cranial & oral cavity, pelvis & sacro-coccegeal region [8]. 
In addition, the degrees of maturity exhibited by the individual features should be equal. The extent of develop-
ment is variable in all cases and appears to rely on the degrees of vascular supply from the host as there has only 
been one case containing a functioning heart and no cases with a self supporting circulatory system [9]. It re-
mains unclear what triggers the actual arrest in growth and further differentiation; some theories focus on host 
factors or nutrient supply being size limitations. Some believe the parasitic twin will continue to grow if enough 
vascularization is present [10] [11]. 

The FIF are usually anencephalic, with the vertebrae and limb-buds (long bones and bones of hands/feet can 
also present), and acardiac, rarely heart being found [4] [9] [12] [13]. (In our case, however the skull was well 
developed.) The parasite twin is enclosed within a fluid filled membrane resembling the amniotic membrane 
within the host twin. Usual clinical presentation is during infancy with symptoms due to compression of adja-
cent structures, however presentation during adulthood is also known. Diffuse calcifications in the abdomen on 
ultrasound offer differential diagnoses of FIF, teratoma and meconium pseudo cyst [14]. Radiologically the cal-
cification is organized in FIF and resembles bones. Presence of pneumoperitoneum and ascites suggest the di-
agnosis of meconium pseudo cyst and peritonitis [15]. 

The treatment of choice for both fetus in fetu and teratoma is surgical resection. However, teratoma should be 
resected earlier because of their malignant potential, whereas the resection of fetus in fetu can be delayed until 
the infant is ready for surgery [5] [16]. CT scan usually helps confirm the diagnosis and in pre-operative as-
sessment. The pathologic diagnosis is confirmed by the presence of a vertebral column, well-differentiated or-
gans, and limb buds. Other criteria in the diagnosis of FIF include the presence of a capsule or fetal membranous 
covering, vascular connections, skin differentiation, and an umbilical cord with two vessels [4]. Presence of 
immature elements or poor organization of tissues suggesting poor organogenesis, raise the possibility of a tera-
toma with malignant potential, whereby clinical, radiological & bio-chemical follow up (beta-HCG and alpha- 
fetoprotein) is warranted [17]. Incomplete resection of the surrounding membrane in fetus in fetu may give rise 
to malignancy. 

In our case, the diagnosis of fetus in fetu was confirmed collaborating radiological findings of antenatal & 
post-mortem ultrasound, CT and pathological findings. Autopsy revealed a solid mass with immature upper ex-
tremities and spine inside a fluid-filled sac surrounded by a transparent membrane. The solid mass was con-
nected to the membrane by a tiny stalk including vessels. Microscopic evaluation of the solid mass had the gen-
eral tissue characteristics of fetus in fetu, and the chorionic villi were absent. 

4. Conclusion 
Fetus in fetu should be considered when a solid mass with bony structures within a fluid-filled sac is detected in 
a fetus on antenatal sonography. Prenatal diagnosis using sonography and color Doppler imaging is possible, 
especially if a vertebral column is visualized. 
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