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Abstract
Congenital Nephrotic Syndrome Type 1 (Congenital Nephrotic Syndrome of the Finnish Type—CNF)
is an autosomal recessive disorder encoding by nephrin gene mutation which is a (transmembrane protein 1-homolog—NPHS1) structural component of the slit diaphragm responsible for the
proper functioning of the renal filtration barrier. In NPHS1 kidneys there is an effacement of the
foot processes of the podocytes and impaired glomerular filtration barrier leading to antenatal
manifestations and end-renal stage of disease after birth. We present a case of this disease where
sonographic appearance of the fetal kidneys had alerted the experts for further genetic investigation for congenital nephrotic syndrome.
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1. Introduction
Congenital Nephrotic Syndrome of the Finnish Type (CNF) is inherited in an autosomal recessive manner with
the same incidence in both sexes and has been observed in all countries and races, with the highest incidence in
Finnish population (approximately 1/10,000 neonates) [1]. The main cause of the CNF syndrome is a loss-offunction mutation into the gene encoding nephrin (transmembrane protein 1-homolog—NPHS1), a major podocyte protein. The NPHS1 gene is located in chromosomal region 19q13.1. The most frequent mutations of
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NPHS1 described in the literature, are [2]: 1) The “Fin-Major” group of carriers (2-bp deletion in exon-2) and 2)
the “Fin-Minor” group (a mutation in exon-26) [3] [4]. Both the mutations lead to the same podocytes damage
[2] [5] [6].
This paper reports a case of CNF presented to our Department of Obstetrics with abnormal findings at 24
weeks gestation scan.

2. Case Report
A 27-year-old Greek woman was referred to the Department of Obstetrics of Ioannina University Hospital, at 24
weeks of gestation. She had one term delivery with a healthy child and free obstetric history. None of the parents
had Finnish ancestry. The first trimester screening had been performed at her local district hospital and the
measurements of the crown-rump length (CRL), the thickness of nuchal translucency (NT = 1.8 mm < 2.5 mm)
and the maternal serum-biochemical markers, in association with her age, had placed the pregnancy at low risk
group for fetal chromosomal abnormalities.
The ultrasound scan was performed by an accredited doctor with a subspecialty in Fetal Medicine Ultrasound
revealing at that time enlarged and hyperechogenic kidneys with a cystic appearance bilaterally (Figure 1 &
Figure 2). The growth measurements including amniotic fluid volume and the grade of the placenta were according to the gestational age (24 weeks).

Figure 1. Transverse section in utero at 25 weeks’ gestation.
Both fetal kidneys have parenchymal hyperechogenicity.

Figure 2. Longitudinal view of the fetal kidneys in utero at 25
weeks’ gestation.
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The persistence of the sonographic findings in the next follow-up scans enhanced the clinical suspicion of renal genetic syndrome. The couple had been informed widely about the risks and they made a decision at that
point to continue with the pregnancy. The clinical meeting decision was to proceed with the genetic confirmation of the possible disorder. Blood samples were obtained from both the parents and the fetus by omphalocentesis and have been sent through a laboratory Network, called GENDIA (for GENetic DIAgnostics), currently
consisting of more than 50 laboratories. GENDIA is supported by a diagnostic medical lab (AML) based in
Antwerp in Belgium. Subsequently, PCR-technique confirmed the inherited NPHS1 mutation and further action
was taken with the pregnancy termination.

3. Discussion
The filtration-barrier of the kidney is composed of three layers: 1) the basal membrane, 2) the fenestrated endothelium and 3) the podocytes layer with extensive foot processes [6] [7]. Under normal conditions, a slit diaphragm is interposed between the podocytes, permitting only water and small plasma solutes pass through the
barrier [7]. Nephrin, as a podocyte protein, is located at the glomerular slit diaphragm of the kidney connecting
podocyte foot processes in the glomerular capillary wall.
In NPHS1 kidneys the extensive effacement of the podocytes foot processes is already evident during fetal
life [6], so the symptoms appear at the time of birth or during the first three months of the newborn’s life, where
a rapid progression to glomerular and tubulointerstitial fibrosis and end-stage renal disease is developing. The
impaired glomerular filtration leads to a heavy-proteinuria, hypoproteinemia, generalized oedema, ascites, hyperlipidemia, hyper-coagulopathy and recurrent neonatal bacterial infections [8].
Albumin infusions and intravenous antibiotics administration, seems to be necessary before nephrectomy(unilateral or bilateral), as the CNF syndrome appears to be resistant to conservative management with
steroids and immunosuppressive drugs. It is accepted that, early peritoneal dialysis before the development of
renal failure can be helpful, in terms of controlling massive protein loss. Kidney transplantation when the neonate reaches a body weight of 8 - 9 Kg, is the only curative treatment modality [2] [9].
Antenatal manifestations of the syndrome include placental thickness (>25% of the newborn weight), prematurity and low fetal weight at birth. Increased alpha-fetoprotein (AFP) levels, in fetal and maternal serum, have
been used for years for prenatal diagnosis of CNF, due to in-utero proteinuria. The recommendation of repeat
amniotic fluid AFP measurements before the 20th gestational week, cannot be used as a specific prenatal diagnostic marker for CNF, as this seems to be a temporary increase [7] [9]. Therefore, genetic testing is the only
acceptable and precise diagnostic approach for CNF.
Furthermore, hyperechogenic kidneys are a classic but non-specific finding, in differential diagnosis among
other disorders. Conversely, the detection of hyperechogenic, enlarged kidneys in combination with a thick placenta and intrauterine growth retardation should suggest but not confirm the diagnosis of CNF [1] [7] [10].
In the present case report the only assessed abnormal finding, was the sonographic appearance of the kidneys
at the 24th week of gestation. Although, the contribution of ultrasound is described widely as a non-specific examination for detecting such a congenital disorder, the observation of abnormal kidneys structure, may alert the
obstetricians for further investigation of those cases. Subsequently, the recognition of enlarged and hyperechogenic kidneys with microcystic appearance bilaterally may be the first finding that prompts a further fetal and
maternal work-up in order to identify CNF through genetic processes.

4. Bulleted Points
 CNF is an autosomal recessive disorder;
 A gene mutation encoding nephrin (NPHS1) is the main cause of the particular disorder;
 In NPHS1 kidneys there is an effacement of the foot processes of the podocytes and impaired glomerular filtration barrier leading to antenatal manifestations and end-renal disease after birth;
 Abnormal findings in ultrasound (hyperechoic, enlarged, microcysistic kideneys) may alert the experts for
further genetic investigation of CNF.
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