
Introduction
 Developmental abnormalities and malformations that have cos-
metic or functional significance occur in 3% of newborns [1]. Anoma-
lies of the limbs are rather rare, which is unusual as limb development 
involves multiple genes [2]. They occur in 1 in 1000 newborn infants 
and in 2/3 of cases are associated with other malformations [3,4]. The 
long bone most commonly associated with congenital absence is fib-
ula [4]. Fibular aplasia is often associated with several different syn-
dromes like Du Pan, FFU (Femur-Fibula-Ulna) syndrome, FATCO 
and Fuhrmann syndrome [4]. Oligodactyly and it is more severe form, 
ectrodactyly, occur in about 1 birth in 10-18000 and often come with 
some other abnormalities like Tibial Aplasia Ectrodactyly syndrome 
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(TAE), Holt-Oram syndrome, Poland syndrome, Clefting syndrome 
and Ulnar ray syndrome [5-7]. Tibial campomelia, anterior bowing 
of tibia, is often connected with several syndromes like campomelic 
dysplasia and FATCO syndrome [4,5].

 Some of these syndromes have genetic basis like Fuhrmann syn-
drome (WNT7A mutation located on the 3p25, gene that is member 
of WNT family that encodes signalling proteins included in devel-
opmental processes during embryogenesis and oncogenesis), cam-
pomelic dysplasia (17q, SOX9 gene mutation), Holt-Oram syndrome 
(TBX5 mutation), Ectrodactyly-Ectodermal Dysplasia-Clefting syn-
drome (7q11.2-q21.3 mutation) [4,6].

 We report a case of a male newborn with a rarely described con-
genital limb deficiency syndrome consisting of fibular aplasia, anteri-
or bowing of both lower limbs at the distal third of the tibia with as-
sociated overlying soft tissue dimpling and oligodactyly of both feet. 
It is one of few cases of this syndrome in the world, but it is the first 
time malformations appeared bilaterally.

Case
 A newborn male was born vaginally after 23 weeks of gestation 
following fetal distress. The birth mass was 700 grams, length 32 cm, 
and APGAR score 2. It was immature, bradicardic, atonic, showed 
no reflexes and was not breathing. Physical examination revealed de-
formed tibia which were angulated in the distal thirds and olygodac-
tyly on both feet (second and third toe were fused in figure 1). The 
infant had neither facial dysmorphia nor other associated anomalies 
(Figure 1). Mild syndactyly of the fourth and fifth digit was visible 
on the right hand. Blood was taken for cytogenetic analysis, which 
showed normal male karyotype. Radiographs confirmed tibial cam-
pomelia and oligodactyly with four metatarsal bones on each foot 
(Figure 2). Also, it was evident that both fibulas were missing. Left 
lung had a discrete shadow while right was without significant patho-
logical findings. The newborn died 6 days after the birth. 
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Abstract
	 A	 newborn	with	 rare	FATCO	 (fibular	Aplasia,	Tibial	Campome-
lia	and	Oligodactyly)	syndrome	is	described.	Syndrome	consists	of	
shortening	and	anterior	bowing	of	the	lower	limbs	at	the	distal	third	of	
tibia,	oligodactyly	of	both	feet	and	fibular	aplasia.	The	infant	had	no	
other	anomalies.	Karyotype	was	normal	male	(46	X,Y)	and	there	was	
no	mutation	on	WNT7A	gene.	To	the	best	of	our	knowledge,	this	is	
the	first	described	case	with	bilateral	appearance	of	malformations.
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Figure 1: Infant of 23 weeks of maturity with tibial campomelia and oli-
godactyly.
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 Autopsy showed no other significant pathological findings. Tissue 
was tested for mutation in WNT7A gene in the DNA extracted from a 
paraffin block, but this could not be confirmed.

Discussion
 There have been only few reports in the literature on the FAT-
CO syndrome, but the case we present is the first report of bilateral 
malformations. It consisted of fibular aplasia and tibial campomelia 
of both legs and oligodactyly of both feet. The name was first pro-
posed by Courtens et al., in 2005 [4]. Diagnosis was based mainly on 
the locations and types of malformations. As previously mentioned 
there are several syndromes with similar clinical appearance that can 
be used in differential diagnosis. Table 1 shows these conditions and 
their clinical appearance. 

 Most of them are excluded as being this condition due to some 
differences. FFU syndrome was excluded as femur was not shortened 
and ulna was normal. Du Pann syndrome (also known as acrome-
somelic dysplasia) is, beside fibular aplasia, characterised also by 
brachydactily [8]. Fuhrmann syndrome and one described by Pfeiffer 
et al., was excluded because these conditions are characterised by 
femoral bowing, not tibial [4]. Also, Fuhrmann was excluded by anal-
ysis of WNT7A gene. This gene shows no mutations in FATCO syn-
drome which has the exact clinical appearance as the one described in 
the case with one exception [4].

 The sex ratio in all described cases appears to be biased toward 
males. To the best of our knowledge, there were only two reports of 
FATCO syndrome in girls. Other cases with affected females had  

similar but not the same types of malformations. Some had femoral 
bowing or polidactyly but only Hecht et al., and Lazjuk et al., de-
scribed this syndrome in female patients [11,12].

 Also, several reported patients have other malformations beside 
described three - fibular aplasia, tibial campomelia and olygodactyly 
[11-13]. Whether this represents a variability in the same syndrome or 
appearance of other malformations beside FATCO syndrome needs to 
be ascertained.

 There are only eight reported cases of FATCO syndrome avail-
able in the literature (search of PubMed using the keywords “FATCO, 
fibular aplasia, tibial campomelia, oligodactyly”) but no reports on 
its bilateral appearance. Huber et al., described partial bilaterality of 
similar malformations in their case 2, where the patient had bilateral 
tibial campomelia and fibular aplasia with oligodactyly of the hand 
[14]. However, they categorised the case as Fuhrmann syndrome al-
though Fuhrmann has femoral but not tibial bowing [14]. Kitaoka et 
al., reported bilateral oligodactyly and tibial campomelia but unilat-
eral fibular aplasia [13]. Our case it the first case of proven FATCO 
syndrome with bilateral malformations. It is still unclear what would 
influence unilateral or bilateral appearance as there are only eight re-
ported cases. 

 There are several genes that participate in leg development but 
no genetic basis of FATCO syndrome has been identified so far. The 
cluster of homeobox D genes located on chromosome 2 is involved 
in limb development [15]. They act as sequence-specific transcrip-
tion factors expressed in the developing limb buds and have been 
implicated in severe limb and genital abnormalities. Our patient at 
23 weeks of gestation is the youngest patient described, so it is rea-
sonable to conclude that malformation occurs before this age. Future 
genetic studies should address the developmental aspect of FATCO 
syndrome and provide insight into the development of human lower 
limbs.
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Figure 2: Fibular aplasia and olygodactyly.

Du Pann Fibular aplasia, brachydactyly [8].

FFU Amelia, peromelia of humerus, humeroradialsynostosis and 
defect of ulna [9].

FATCO Fibular aplasia, tibialcampomelia, oligodactyly [3,4,6].

Fuhrmann Fibular aplasia/hypoplasia, femoral campomelia, poly/syn/
oligodactyly [4].

TAE Tibial and fibular a/hypoplasia, ectrodactyly, syndactyly [7].

Holt-Oram Long bones aplasia, carpal bone deformities, ASD, VSD [10].

Poland Pectoralis muscle aplasia, syn/oligodactyly, ulna/humerus 
aplasia [10].

Clefting syndrome Split hand, split foot, ectrodactyly [5].

Campomelic dysplasia Micrognathia, long bone bowing, cleft palate [5].

Table 1: Differential diagnosis.
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