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Abstract 

Background 
Fetus-In-Fetu (FIF) is a rare congenital malformation, which consists of a fetus mixed with a distinct 

tissue that is from the other fetus of the twin. FIF is defined as a mass containing a vertebral axis that 

is often associated with other organs or limbs around this central axis. 

Case Report 

The patient was a two days old girl infant who was referred to the Taleghani Pediatric Center of 

Gorgan, Iran, due to a mass in sacral area measuring 8.5 x 12.5 cm with soft consistency containing a 

normal skin colored fluid with blood streaks and hemorrhagic and bruise colored patches since birth. 

The results of the mother's ultrasound in the fourth month of pregnancy had identified the cyst for the 

fetus. In the primary results of imaging, the first diagnosis was type 2 Sacrococcygeal 

teratoma (SCT). However, results of post-birth graph confirmed the presence of fetal bone structure in 

the infant's sacrum, so FIF was diagnosed for the infant. 

Conclusion 

Current imaging modalities enable accurate diagnosis before surgery. Complete resection is generally 

curative and allows confirmation of the diagnosis. 
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1- INTRODUCTION 

     Fetus-In-Fetu (FIF) is a rare congenital 

malformation, which consists of a fetus 

mixed with a distinct tissue that is from the 

other fetus of the twin. Willis in 1953 

defined FIF as a mass containing a 

vertebral axis that is often associated with 

other organs or limbs around this central 

axis. It is a rare condition featuring a 

monozygotic diamniotic, parasitic twin, 

attached by a vascular anastomosis to its 

host chorionic circulation, which is usually 

incorporated into the body of its most 

endoparasite twin. Its prevalence is 

approximately one in 500,000 live births. 

The mechanism of the occurrence and 

development of FIF has not been 

completely determined. In the twin egg 

theory is claimed that FIF is happen as a 

result of unequal cell division of totipotent 

cells from blastocysts (1, 2).  

The most common place of FIF is in the 

behind of the peritoneum and usually 

occurs in the abdomen of the other fetus of 

the twin. But other very rare places has 

been reported, such as digestive tract, 

genitourinary system, central nervous 

system, pancreas, lungs, mediastinum, 

lymph nodes and spleen (3). Most cases of 

FIF present as an asymptomatic abdominal 

mass that is found in an infant during a 

scheduled physical examination (4-6).  

FIF diagnosis before surgery is often 

possible using ultrasonography (USG), 

simple radiography, CT scan (CT) or 

magnetic resonance imaging (MRI) (7). 

Some researchers have shown that various 

organs can be seen within FIF that include 

limbs (82.5%), vertebral column (91%), 

and systems such as central nervous 

system (55.8%), digestive system (45%), 

genitourinary system (26.5%) and 

circulatory system (40%) (8). One of the 

important differential diagnosis of FIF is 

teratoma that several studies have brought 

this under discussion. The features 

distinguishing a FIF from a high 

differentiated teratoma are as follows: 1) 

there must be a separate vertebral column, 

which demonstrates that the fetus has 

passed through a primary stage after 

gastrulation, involving formation of the 

neural tube, metamerisation, and 

symmetrical development around this axis; 

2) the organs must have developed in a 

synchronized manner. so that all have 

achieved the same degree of maturation 

(9). Studies have shown that in these cases, 

if the involvement of different patient 

systems be low, the patient's chance of 

survival increases and usually final 

treatment is done by surgical procedure 

and the removal of the second embryo (4, 

5). Regarding to the rare occurrence of 

FIF, in this study a case of two days old 

infant is reported with final diagnosis of 

FIF and its diagnostic tests in 2016. 

2- CASE REPORT 

    The patient was a two days old girl 

infant who was referred to Taleghani 

Pediatrics Center of Gorgan, North of Iran, 

due to a mass in the sacral area measuring 

8.5 x 12.5 cm (Figure.1) with soft 

consistency containing a normal skin 

colored fluid with blood streaks and 

hemorrhagic and bruise colored patches 

since birth. The results of the mother's 

ultrasound in the fourth month of 

pregnancy had identified a cyst for the 

fetus. The infant was born at full age 

weighing 4.400gr and height of 50cm in 

the form of cesarean section without any 

abnormal appearance in other parts of the 

body. The infant was the second child of 

her family and the patient's family did not 

mention any history of twins, multiple 

births or abnormal cases in previous infant.  

Also, in the history that take from the 

mother of the patient, cerebrospinal 

anomalies, infant mortality, seizure, 

hydrocephalus or other disorders, was not 

reported. After birth, the infant with 

diagnosis of myelomeningocele was 

transferred to the surgery ward of Pediatric 

Center. In the ultrasound of the patient, 
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there was no sign of germinal matrix 

hemorrhage (GMH), intraventricular 

hemorrhage (IVH), intracranial 

hemorrhage and hydrocephalus. Also, 

ultrasound results showed that the intended 

mass was not related to the spinal canal 

and the vertebral column and the spinal 

canal was seen normally in the sacral area. 

Despite that, the CT- scan results 

confirmed the type II sacrococcygeal 

teratoma (SCT). However, results of post-

birth graph confirmed the presence of fetal 

bone structure in the infant's sacrum, so 

FIF was diagnosed for the infant 

(Figure.2). After the final diagnosis was 

performed by the pediatric surgeon, the 

patient was prepared for surgery under 

general anesthesia. The two day old infant 

was underwent surgery and the cyst was 

discarded. After transverse incision of the 

thick skin of the cyst, a tumor lesion with 

dimensions of 8 × 6 × 9 cm was observed 

(Figures 3, 4). The patient was discharged 

48 hours after surgery with a good general 

appearance. No problem was reported in 

the 6 month follow up of the patient. 

 

Fig.1: Sacral area mass measuring of 12.5 × 8.5 cm. 

 

Fig.2: Post-birth graph of the Sacrum mass. 



Fetus in Fetus in the Sacral Sac 

Int J Pediatr, Vol.6, N.1, Serial No.49, Jan. 2018                                                                                             6966 

 

Fig.3: Tumoral lesion with dimensions of 8 x 6 x 9 cm. 

 

 

Fig.4: Transverse incision of the thick skin of the cyst. 
 

 

 

3- DISCUSSION 

     Meckel was the first person who 

describe the term FIF in the 18th century 

to explain one of the fetus with a parasitic 

life in the other fetus of the twin, with an 

organ around the skeletal axis (10). In 

various studies, have been reported that the 

most place to presence of FIF is in 

abdominal area especially behind the 

peritoneum, and the most uncommon 

places are in the liver, mouth, scrotum and 

lung parenchyma (12-14). According to 

Hoeffel et al. who have reviewed 87 case 

reports, in 80% of cases, FIF was localized 

in the retroperitoneal area but could also 

be found in atypical locations, such as 

skull, scrotum, mouth and adrenal glands. 

It was single in 88% of the cases, with 

different size (4 cm to 24.5 cm) and weight 

(1.2gr to 1.8gr). According to the presence 
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of organs, in 91% of cases, FIF had 

vertebral column, 82.5% had limbs, 55.8% 

had central nervous system (always 

anencephalic), 45% had gastrointestinal 

tract, 40% had vessels and 26.5% had 

genitourinary tract (2).  But in this study, 

FIF has been seen in sacrum, which is a 

very rare case in FIF. The mass was 8.5 × 

12.5 cm that is in normal range. In some 

studies, only in 16.7% of cases it is 

possible to show a preoperative diagnosis 

of FIF and differential diagnosis usually 

are teratoma and meconium pseudocyst. 

Teratoma is defined as a tumor containing 

different tissues from one or more 

germinal cell layers, with origin of 

Pluripotential cells, without systemic 

organization and with potential to develop 

into mature or malignant tissues. These 

tumors are typically found in the middle 

part of the testicles, ovaries, and sacral 

area (15-17).  

In the primary results of imaging of the 

studied patient, first the diagnosis of type 2 

sacrococcygeal teratoma was mentioned. 

In a study, differentiation between 

teratoma and FIF has been mentioned as in 

FIF, there should be a separate vertebral 

column and a degree of development in the 

organs. Spencer et al., in their study 

mentioned diagnostic ways for FIF, such 

as: 1. surrounded tissue in a separate sac, 

2. natural skin, 3. separate anatomical 

components, and 4. having host-linked 

blood vessels. Consequently, according to 

the results of the graph of the infant’s 

mass, the presence of vertebral column in 

the mass, as well as the post-surgical 

results of the presence of a separate sac 

around the mass and having diagnostic 

skin, this case was FIF. Also, Sathe and 

colleagues in their study of FIF and 

teratoma in 7 cases in 2014 showed that in 

all examined cases, due to having very few 

organs and vertebral column, or the spread 

of some organs, including the 

gastrointestinal tract, FIF can be 

differentiated from teratoma (18, 19). In 

the present study, due to the large size of 

the mass in the patient's sacral area and the 

results of the follow up imaging, FIF was 

diagnosed at two days of infancy. Studies 

have shown that most of the reports that 

have presented in this field were during 

infancy (12-14) as well as various studies 

confirm that about 90% of FIF cases are 

identified before the age of 18 months, and 

there is no specific relationship between 

sex and incidence and prevalence of FIF. 

In addition, it should be noted that in a 

study, the highest age of a case that has 

been reported with the FIF diagnosis, was 

in a 47 years old man (20, 21). Imaging 

continues as the preferred method of 

diagnosis of FIF. It can easily be detected 

using X-ray because the presence of 

vertebral column in FIF is an important 

feature and it is a way to differentiate it 

from teratoma (18). In the present study, 

the patient's diagnosis was determined by 

radiography. 

Treatment for fetus-in-fetu is surgical (22) 

to relieve obstruction, prevent further 

compression and possible hemorrhage, and 

aid diagnosis. The main indication for 

resection the mass is to prevent or palliate 

symptoms of an intraabdominal mass. The 

most frequent symptoms reported are 

distension, palpable mass, emesis, poor 

feeding, jaundice, and/or dyspnea (5, 23).  

The excision may be associated with 

significant blood loss and may necessitate 

packing the abdomen for hemostasis. It is 

important to remove the total mass because 

the diagnosis of teratoma cannot be 

excluded until pathological analysis is 

performed. Complete removal of the mass 

also lowers the risk of local recurrence. 

Generally FIF is a benign disease but there 

has been one isolated case of malignancy 

4months after resection of a FIF  which 

according to that complete resection 

followed by postoperative surveillance of 

tumor markers for 2 years is recommended 

(24). 
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4- CONCLUSION 

     In conclusion, FIF is a rare anomaly 

that typically presents in infancy. Current 

imaging modalities enable accurate 

diagnosis before surgery. Complete 

resection is generally curative and allows 

confirmation of the diagnosis. 
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