
ORIGINAL ARTICLE

Prenatal diagnostic clue for fetus in fetu

Youn Joon Park Æ Doo Sun Lee Æ
Nam Hyuk Lee Æ Seok Joo Han

Published online: 1 August 2007

� Springer-Verlag 2007

Abstract The purpose of this paper is to define a

prenatal diagnostic clue for fetus in fetu (FIF) based on

the characteristic findings of four FIF cases studied by

the authors. A retrospective analyses of prenatal ultra-

sonography (US), postnatal US, computed tomography

(CT) scans and operative findings were carried out on

each of the four FIF cases collected from a multi-center.

Prenatal US findings for each of the four cases showed a

fluid-filled sac with a solid portion ‘‘floating’’ within it.

In addition, bony structures were found in the solid

portion. In each of the four cases, the postpartum

imaging studies were consistent with the prenatal US

findings. Operative findings revealed a solid mass within

a fluid-filled sac surrounded by a transparent membrane.

The solid mass was connected to the membrane by a

stalk. Histopathologically, the cells making up the sac

were of the same type as those of the amnion, while the

solid mass had the general characteristics of FIF. In

conclusion, FIF can be suspected when prenatal US

shows a solid mass with bony structures within a fluid-

filled sac in a newborn.
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Introduction

A monozygotic diamniotic twin internalized within the

other is defined as fetus in fetu (FIF) [1]. In the past, the

level of preoperative FIF diagnosis was low, but this has

improved recently due to improvements in the technical

skill of ultrasonography (US) and increased interest in

prenatal examinations. In particular, computed tomography

(CT) scans have greatly assisted accurate diagnosis.

However, it remains difficult to differentiate between

diagnoses of FIF, teratoma and cystic meconium peritonitis

from radiologic findings, due to the fact that they all result

in a calcified mass. Confirmative diagnosis can only be

established by operative and histopathologic findings. FIF

has often been misdiagnosed as a teratoma or a cystic

meconium peritonitis due to its rarity.

Differential diagnosis is an important issue because FIF,

teratoma and cystic meconium peritonitis are very different

in terms of their respective disease courses. While teratoma

has the possibility of malignant change, and cystic meco-

nium peritonitis often has other combined abnormalities,

FIF is almost always a benign disease. Therefore, accurate

preoperative differential diagnosis can help to determine an

accurate treatment plan. The authors in this paper describe

the common characteristic of FIF as revealed by prenatal

US, postnatal US, and by postnatal CT scans, and the

operative gross findings.
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Materials and methods

The authors studied four cases of FIF confirmed histo-

pathologically from a multi-center from 2001 to 2003.

They were all born healthy without other problems. A

retrospective analysis of prenatal US findings, postnatal US

findings, postnatal CT scan findings, three dimensional (3-

D) CT scan findings, and operative findings was carried

out, and their common features are described.

The brief history of each case is shown in Table 1.

The study was approved by the Institutional Review

Board at Yonsei University College of Medicine.

Results

In prenatal US, the cystic mass of each case seemed to have

a clear boundary and a fluid-filled cyst with a solid portion.

The fluid-filled cystic portion was not lobulated and the

floating solid portion contained multiple calcifications

(Fig. 1a). The calcifications looked like multiple bony

structures. Postnatal US were carried out for case 1 and

case 3. Postnatal US findings did not differ from the pre-

natal US in both case 1 and case 3 (Fig. 1b). A postnatal

CT scan was carried out in all four cases. CT scans were

better able to reveal multiple long bony calcifications

within the mass (Fig. 2a, b). In point of the bony structural

characteristics, the calcifications were better seen in the 3-

D CT scan than in regular CT scan (Fig. 2c). In the oper-

ative findings, the cystic mass of all four cases was covered

with a transparent membrane (Fig. 3a) which was

connected to the solid portion by a stalk (Fig. 3b, c).

Rudimentary limb buds were observed on the solid portion

(Fig. 3c). These findings matched the prenatal US findings.

In cases 1, 2 and 3, the surface of the solid portion was

covered by a skin-like layer (Fig. 3c). Histopathologically,

the vertebral column, skin, cranium, osteochondral junc-

tion, enteric mucosa, respiratory mucosa, umbilicus, liver,

ovary, amnion like membrane, and so forth were

confirmed.

Discussion

Willis [2] considered that the arrangement of limb struc-

tures around a vertebral axis is a step too far along in

embryological development to be considered a teratoma.

Until now, this definition was controversial.

FIF is a rare congenital anomaly whose incidence is 1 in

500,000 births [3] and a fewer than 100 cases have been

reported [4]. The histopathologic diagnosis of FIF is con-

firmed by the presence of a vertebral axis, well-

differentiated organs, and limb buds. Moreover, an

amnion-like capsule, vascular bundle and umbilical cord

are also included as diagnostic criteria [5].

A calcified intra-abdominal mass in the newborn may be

a teratoma or cystic meconium peritonitis, but FIF should

also be considered in differential diagnosis. FIF is almost

always a benign disease except for one case where a

malignant recurrence was observed after complete excision

of FIF [6]. Because of FIF’s benign nature, the preopera-

tive distinction of FIF from teratoma and cystic meconium

Table 1 Summary of four cases

IUP (wks) kg Type/delivery Prenatal US (wks) Postnatal US CT scan 3D CT scan Figure

Case1 39+2 3.65 NSVD At 32, 36 Done Done None 1a, 2b, 3a

Case2 40+4 3.4 NSVD At 37+3 None Done Done 2a, 2c

Case3 37+5 3.5 C/S At 33 Done Done Done 1b, 3c

Case4 39 3.27 NSVD At 32+4 None Done None 3b

Wks weeks, NSVD normal spontaneous vaginal delivery, C/S Caesarian section

Fig. 1 Prenatal US (a) and

postnatal US (b) commonly

show a calcified solid mass

surrounded by a fluid-filled sac
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Fig. 2 Postnatal CT scan (a)

shows the same feature of US.

The calcification of the cystic

mass looked like a vertebra or

long bone (b). Beside the

maternal vertebrae, the bony

structural characteristic of the

calcification is better seen in the

3-D CT scan (c)

Fig. 3 In the operative findings,

the specimen indicates the

transparent membrane (a)

connected to the solid portion

by a stalk (b). The solid portion

has a number of rudimentary

limb buds and vascular

structures, which are covered

with a skin-like surface (c)
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peritonitis can help to determine an accurate treatment

plan.

In the author’s experience, there are several key radio-

logic and operative findings for each disease. The first clue

is the overall composite feature of the solid portion and the

fluid-filled cystic portion. In FIF, the mass was divided into

two parts, the peripheral fluid-filled cystic portion and the

central solid portion ‘‘floating’’ within. The cystic portion

was not divided by a septum. A teratoma is different in that

it is often a multi-loculated cystic mass, or a mixed mass of

solid and cystic portion without clear border. The findings

in cases of cystic meconium peritonitis are varied, but free

air or ascites may be observed. The second clue is the type

of calcifications found in the solid portion. Different

opinions exist on this point, but CT and 3-D CT scans may

distinguish the calcification of cases of FIF from those of a

teratoma or cystic meconium peritonitis. In contrast with

the bony calcification of FIF, the calcified features of ter-

atoma have more of a tooth-like appearance, but in some

cases of teratoma, separated bony structural calcifications

were also seen. At this point, FIF is not always distin-

guished from a teratoma. Whereas those of cystic

meconium peritonitis are amorphous, spiculated or depos-

ited in a ‘‘peripheralized’’ capsule. The third clue is the site

of occurrence. Eighty percent of FIF cases occur in the

upper retroperitoneal space [7]. Other sites include the oral

cavity, the scrotum, sacrum, adrenal gland and cranium [7–

9]. In contrast, a teratoma is most commonly found in the

sacrococcygeal, gonadal, mediastinal, and CNS. Only 5%

of teratoma cases are found in the retroperitoneal region

[10]. In cystic meconium peritonitis, the most common site

of occurrence is intra-abdominal followed by the hollow

viscus. The fourth clue is the operative findings of the

specimen. The whole mass of FIF is surrounded by a

transparent membrane which is connected to a solid portion

by a stalk. The solid portion floats within a fluid-filled sac

and may be covered with a skin-like structure.

Histopathologically, the cells making up the membrane in

the four FIF cases of this study were of the same type as

those of the amnion.

In the four cases of this study, the common radiologic

and operative findings were used to distinguish FIF from a

teratoma or cystic meconium peritonitis. If more cases,

including unusual cases, were observed, our consideration

could have more objective validity. Nevertheless, given the

rarity of FIF cases, an attempt has been made here with the

means available to contribute to the body of academic

research in this field, and it is submitted that these findings

can reduce the misreading of a calcified mass found in a

newborn, considering the possibility of such a rare

diagnosis.

Reference

1. Chi JG, Lee YS, Park YS et al (1984) Fetus-in-fetu: report of a

case. Am J Clin Pathol 82:115–119

2. Willis RA (1935) Structure of teratomata. J Pathol Bacteriol

40:1–36

3. Grant P, Pearn JH (1969) Foetus-in-foetu. Med J Aust 17:1016–

1019

4. Luzzatto C, Talenti E, Tregnaghi A et al (1994) Double fetus in

fetu: diagnostic imaging. Pediatr Radiol 24:602–603

5. Hanquinet S, Damry N, Heimann P et al (1997) Association of a

fetus in fetu and two teratomas: US and MRI. Pediatr Radiol

27:336–338

6. Hopkins KL, Dickson PK, Ball TI et al (1997) Fetus-in-fetu with

malignant recurrence. J Pediatr Surg 32:1476–1479

7. Hoeffel CC, Nguyen KQ, Phan HT et al (2000) Fetus in fetu: a

case report and literature review. Pediatrics 105:1335–1344

8. Shin JH, Yoon CH, Cho KS et al (1999) Fetus-in-fetu in the

scrotal sac of a newborn infant: imaging, surgical and patholog-

ical findings. Eur Radiol 9:945–947

9. Kimmel DL, Moyer EK et al (1950) A cerebral tumor containing

five human fetuses: a case of fetus in fetu. Anat Rec 106:141–158

10. Tapper D, Lack EE (1983) Teratomas in infancy and childhood.

A 54-year experience at the Children’s Hospital Medical Center.

Ann Surg 198:398–410

980 Pediatr Surg Int (2007) 23:977–980

123


	Prenatal diagnostic clue for fetus in fetu
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Reference



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


