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INTRODUCTION 
 

 

Fetus-in-fetu (FIF), is a term for a still not yet clearly defined 

rare pathology with overlap with mature teratomas [1,3,4]. It 

has an estimated incidence of around 1/500,000 births [13]. 

This is the unique such case that we have reported from 

Kingdom of Saudi Arabia. In 2015, Romeo published his 

review for 95 FIF patients published in between 1999 and 

2015 while the totally reported cases including the mature 

teratomas are less than 200 cases [2].  

 Many authors used both terms alternatively but indeed FIF 

can be differentiated from a mature teratoma by the presence 

of axial skeleton and limb buds which are fulfilled in our report 

[3-16]. Embryologically, FIF can be explained by an 

incompletely developed diamniotic monochorionic 

monozygotic twin in the body of his normally developed sibling 

[28, 29, 30, 31]. 

 

CASE REPORT 

A full-term male baby delivered at 38-weeks gestational age to 

un-booked mother, with birth weight of 3.3 kg, was discovered 

soon after birth in our nursery unit to have an abdominal mass. 

Only one antenatal ultrasound was done at 22 weeks gestational 

age which showed no significant abnormalities. 

On examination, mildly distended abdomen with a soft mass in 

the upper middle part of abdomen, 10x10 cm, was palpated. 

Other body system review revealed no abnormalities apart from 

bilateral undescended testis.  

X-ray showed; intra-abdominal calcifications and pushed gut 

shadow more to the left hypochondrium [fig.1]. Ultrasonography 

showed an ill-define hypoechoic mass in left upper and middle 

abdominal region, measuring 8x5cm, heterogeneous with cystic 

component and focal areas of calcifications, mostly boney [fig.2]. 

Computed tomography (CT) scan showed apparently large 

encapsulated heterogenous retroperitoneal mass, 
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8.2x5.5x6.1cm in transverse, anteroposterior and coronal 

measurement [fig.3]. The mass was displacing the left kidney 

posterior and gut to side, superior mesenteric vessel 

traversing and stretching out around, vascular pedicle from 

celiac vessel was assumed. The mass consisted of multiple 

bones and soft tissue suggestive of limbs bones, pelvic bones, 

vertebral column, and well-defined axial skeleton. The 3-

dimensional reformats showed fetus pelvis, lumbar spine and 

clear limbs bone structure which in favor of fetus-in-feto [fig.4]. 

Further laboratory testing was done including alpha feto-

protein, carcino-embryonic antigen, neuron specific antigen, 

β-human chorionic gonadotropin and vaniylmandilic acid-

creatinine ratio which all came out to be normal. 

An elective laparotomy was performed with a transverse 

incision where a well-encapsulated, partially cystic 

retroperitoneal mass was found occupying most of the 

abdomen and displacing all abdominal structures including; 

the left kidney, duodenum and liver laterally and teraservers 

mesentery structures anteriorly resulting in fixed to underlying 

structures like main vessels and pancreases. A well-defined 

vascular pedicle, origin of artery from superior mesenteric and 

venous from superior vena cava was identified supplying the 

mass, and the mass was removed en bloc [fig.5]. The gross and 

histological features were consistent with fetus in fetu, with the 

mass corresponding to an incompletely developed twin fetus. 

Both lower limbs had pincer like digital extensions, buttock and 

gentile mark present, whereas the upper limbs on the left side 

had axial as well as digital extension while small bud only on the 

right [fig.6,8]. Head with axial skeleton, facial marks and 

umbilical cord was also seen. Cross section showed tissue and 

gut structures inside the body with axial bones [fig.7]. The 

postoperative period was uneventful and the patient was 

discharged at 7 days post operatively with follow up 

appointment. The follow up time is 3 months since surgery, but 

symptoms free and need to monitor further. 

  
                       Fig.1: X-ray shows calcification                            Fig.2: Ultrasonography of Fetus-in-feto, shows bone and mass 

  
Fig.3: Axial images of CT scan show well structure consist of limbs bones and spine, fetus-in-fute 
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Fig.4: Three-dimensional reformats showed spatial relationship between child’s lumbar spine and with visualized portion of the axial 

skeleton of the fetus in fetu 

   
Fig.5: Retroperitoneal adherent to posterior structures, crossing vessel of mesentery which was saved and feeding vessel was lighted  

  

Fig.6: Fetu-in-fetus 



 

  

 
8 8 

 

  
             Fig.7: Ttransected portion, showing inside pathology                     Fig.8: Complete gross pathology of our case

DISCUSSION  

In our case, radiological and surgical findings along with 

histopathology confirmed the diagnosis of fetus in fetu. The 

findings in favor of the fetus in fetu were the following: 

a) There was heterogenous mass in retroperitoneal region, 

common area as reported before [2,20]. This mass was having 

complete axial skeleton, vertebral part and large formed long 

bone of the limbs. There was well defined long bone with 

attached finger, buttock with gentile and scalp area with facial 

portion. Umbilical cord attachment can be appreciated clearly 

[fig.6,7,8].  

(b) There was also evidence of cartilage, hairy areas on head, 

covering skin. On cross section gut and other tissue is present. 

Microscopically, components of all three germ layers and 

under develop-twins were present [fig.7].  

In the presence of above finding, we can say that the vertebra 

with an appropriate arrangement of limbs relative to the 

vertebral column identifies this specimen as a fetus-in-fetu, 

not features of a teratoma [1,2,3,4] The requirement of an axial 

skeleton in fetus-in-fetu is because of a fact of embryogenesis 

which formed during the primitive streak phase of 

development. For this reason, it would have to progress 

through the primitive streak stage of embryogenesis to have 

axial skeleton [32,33]. 

FIF is a rare condition in which a malformed vertebrate fetus 

with organogenesis is found inside the body of its partner, 

usually in the abdominal cavity. It represents an aberration of 

diamniotic, monochorionic, monozygotic twinning in which 

unequal division of the totipotent inner cell mass of the 

developing blastocyst leads to the inclusion of a smaller cell 

mass within a maturing sister embryo. Some authors believe that 

FIF is a type of mature teratomas.  

On other hand, teratomas arise from the uncontrolled growth of 

pluripotent stem cells and develop without the organization 

imparted by embryogenesis [13,18]. Therefore, an axial skeleton 

within a mass represents a fetus-in-fetu not congenital teratoma. 

Upon review of the literature, the gross picture of presentation of 

this case is typical of fetus-in- fetu [1-6]. As compared to our 

case, fetus-in-fetu occurs predominantly in the upper 

retroperitoneum [2,20].  

Second time Romeo C et al in 2015 published his reviewed of 

cases from 1999 to 2015, total 95 cases, before in 2000 also 

similar reviewed done by Hoeffel et al, which differentiate FIF 

from teratomas quit well [2,29]. The pathogenesis remains 

unknown, different theories but happened because of a 

diamniotic, monochorionic, monozygotic twin that becomes 

included in its host during the process. The inclusion in the sister 

embryo is speculated to be because of a persistent anastomosis 

of the vitelline circulation during development. The vitelline 

circulation develops into the superior mesenteric artery later in 

development, thereby explaining these lesions frequent 

appearance in the upper retroperitoneum [15,21].  

 This vascular disruption then results in incomplete 

morphogenesis and/or necrosis of the incorporated twin and 

leads into ill-formed mass with various developed structures [1]. 

Some reported cases of fetus-in-fetu does not exclusively 
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present in the abdomen, sites have included the cerebral 

ventricles [22], liver [9,19], sacrum [23], pelvis [2,3,13,24], oral 

cavity [7], skull [6], chest [1] and scrotum [25]. There has been 

no proposed etiologic explanation for these unusual cases.  

Currently, it appears that FIF and teratoma are not considered 

as two distinct entities; pathology is identical but at different 

stages of maturation and features is not similar.Gonzaleze C 

in 1982 proposed another definition: “Fetus in fetu is applied 

to any structure in which the fetal form is in a very high 

development of organogenesis and to the presence of 

vertebral axis” [34].In contrast, Spencer in 2001, had 

mentioned that the fetus in fetu must have one or more of the 

following: (a)  enclosed within a distinct sac, (b)  covered by 

normal skin, (c) have grossly recognizable anatomic parts, (d)  

attached to the host by blood vessels, and (e) either be located 

immediately adjacent to one of the sites of attachment of 

conjoint twins or be associated with the neural tube or the 

gastrointestinal system [35]. 

Treatment for fetus-in-fetu is surgical. In contrast,teratomas, 

6% to 10% of which are malignant [26], fetus-in-fetu is a 

benign disease. The most frequent symptoms reported are 

distension, palpable mass, emesis, poor feeding, and 

dyspnea [13]. One isolated case of malignancy 4 months after 

resection of a fetus-in-fetu [27] has been reported, stress on 

complete resection followed by postoperative surveillance of 

tumor markers. Although this rare entity still need more 

accuracy in diagnosis, However,  analyzing the pathological 

controversy behind FIF,  Willis in 1935, the ‘features 

distinguishing a fetus-in-fetu from a highly differentiated 

teratoma are as follows: (1) There must be a separate spinal 

column, which demonstrates that the fetus has passed 

through a primary stage after gastrulation, involving formation 

of the neural tube, metamerization, and symmetrical 

development around this axis; and (2) the organs must have 

developed in a synchronized manner so that all have achieved 

the same degree of maturation [32,33].  

Fetus-in-fetu present as an asymptomatic abdominal mass 

that is found in an infant during a scheduled physical 

examination [1]. The case presented above is typical of this 

presentation, although there have been several exceptions 

found in the literature, limitation of investigation at time, in this 

new era way not diagnosed on antenatal scan, still hurdles 

exists [2]. There are cases which present or diagnosed too 

late, 36year old with mass abdomen [36], in contrast our case 

was spotted soon after birth.  Second in our case the imaging 

which was done reached to final diagnosis before plan to 

proceed for surgery [fig.3,4], as compared to some reported 

cases where teratomas could not be separated [3,4]. The 3-D 

reconstruction of CT images was very helpful to well 

differentiate between FIF and teratomas, which help in pre-

operated preparation and also family to take on board [fig.4].  

Further to clarify FIF from teratomas, well vascular supply and 

histopathology in our case helps to differentiate both quite clear. 

The artery supply from superior mesenteric artery (SMA) and 

venous to superior vena cava, one of silent feature of FIF, not 

describe in many cases [fig.5]. Gross cut section and tissue 

analysis was of high valuable in our case of FIF [fig.6,7,8]. Hens 

after all through analysis we can say our case was unique, with 

well vascular pedicle, artery from SMA and venous from superior 

vena cava, this feature are not described in many cases which 

are reported intra-abdominal FIF.  

CONCLUSION   

In summary, accepted criteria of anintraabdominal fetus-in-fetu 

are clearly defined [1-16]. These criteria include presence of an 

axial skeleton, limb buds appropriately arranged relative to the 

axial skeleton, and karyotyping consistent with that of an 

included twin. The past literature after reviewed on feto-in-fetus 

and teratoma, show mix reporting between fetus-in-fetu and 

teratomas. This discussion clarified great difference among the 

two pathologies in detail. Treatment consists of complete 

resection. 
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