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Intrauterine Fetal Demise
• Mother : 29 years old. G2P1 (1 boy in 2020 in good health)
• Referred in our multidisciplinary prenatal diagnosis center for increased 

nuchal translucency at 12 GW (10mm)
• Prenatal US : 14GW, 16 GW, 19GW

• cystic hygroma 
• enlarged kidneys and mild bilateral pyelectasis
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• Prenatal US : 24 and 31 GW
• Macrosomia
• Macroglossia
• Hydramnios
• Ductus venosus agenesis with an extrahepatic  shunt 

draining in the inferior vena cava 
• Normal fetal heart ultrasound

Intrauterine Fetal Demise
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Investigations
• No gestational diabetes (Oral Glucose Tolerance Test -)
• Amniocentesis 31GW

– Karyotype: 46, XY
– Array-CGH without anomaly

• DNA sent to
– Hopital Trousseau Paris for Beckwith Wiedemann syndrome 
– Prenatal exome (ANDDI-PRENATOME), Dijon

Intrauterine Fetal Demise at 32 + 3 GW

Intrauterine Fetal Demise
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Male fetus
Mild macrosomia (32-33 GW) regarding maceration

No hemihypertrophy
Abdominal distension 

GROSS EXAMINATION
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• macroglossia
• eyelid edema
• mild hypertelorism
• anterior linear earlobe crease?
• short and thick neck

GROSS EXAMINATION

Distance inter canthi internes 21 mm (N=18.8 ± 1.8 mm)
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Skeletal X-rays: 
no abnormality

S Collardeau-Frachon, Best of Meeting SOFFOET, Oct 2021
Journées BEST OF SOFFOET 15/10/2021



Bilateral pyelectasis

Ductus venosus agenesis

Internal examination

Enlarged thymus

Ref: Maroun (2005) • no cytomegaly in adrenal cortical and 
pancreatic islets of Langerhans 

• no  medullary dysplasia in the kidneys

visceromegaly: thymus, liver, kidneys and heart
No 

hyperlobulation
aspect 
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• Increased weight (90p) and size (95p) 
• No malformative abnormality
• But poorly preserved

BRAIN EXAMINATION
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Eutrophic placenta, without macroscopic and microscopic abnormality. 
No features suggestive of mesenchymal dysplasia

In conclusion: all these anomalies should indeed lead 
to look for Beckwith Wiedemann syndrome.

PLACENTA EXAMINATION
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GENETIC RESULTS

• No methylation abnormality suggestive of Beckwith-Wiedemann 
syndrome

• Prenatal exome: heterozygous mutation of SOS1 gene
– pathogenic variant 
– c.1300G> A; p. (Gly434Arg)
– chromosome 2p22
– de novo
– already reported in the literature in patients with Noonan 

syndrome type 4 (OMIM 610733)

• Roberts, A. E., Araki, T., Swanson, K. D., Montgomery, K. T., Schiripo, T. A., Joshi, V. A., Li, L., Yassin, Y., Tamburino, A. M., Neel, B. G., Kucherlapati, R. 
S. Germline gain-of-function mutations in SOS1 cause Noonan syndrome. Nature Genet. 39: 70-74, 2007 

• Lepri F, De Luca A, Stella L, et al. SOS1 mutations in Noonan syndrome: molecular spectrum, structural insights on pathogenic effects, and genotype-
phenotype correlations. Hum Mutat. 2011 Jul;32(7):760-72. doi: 10.1002/humu.21492.
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Noonan Syndrome

 PTPN11 (NS 1)≈ 50%
 SOS1 (NS 4)≈ 15% 
 RAF1 (NS 5)≈ 5%
 RIT1 (NS 8)≈ 5% 
 KRAS (NS 3)< 5% 
 Other<1% 

 BRAF (NS 7) 
 LZTR1(NS 2 et 10) 
 MAP2K1 (NS13) 
 NRAS (NS 6) 
 SOS 2 (NS 9) 
 MRAS (NS11) 
 RRAS2 (NS 12) 

Mutated genes are involved in the RAS/MAPK cell signaling pathway

Roberts AE, Allanson JE, Tartaglia M, Gelb BD. Noonan syndrome. Lancet. 2013;381(9863):333-342. 

The RAS/MAPK pathway is required for cell division, proliferation, differentiation, and migration

SOS1=son of sevenless 1
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DIAGNOSTIC CRITERIA: NS/BWS

Brioude F, Kalish JM, Mussa A, et al. Expert consensus document: Clinical
and molecular diagnosis, screening and management of Beckwith-
Wiedemann syndrome: an international consensus statement. Nat Rev
Endocrinol. 2018;14(4):229-249. 

van der Burgt, I. Noonan syndrome. Orphanet J Rare Dis 2, 4 (2007).
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Variation with age: 
– most striking in young 

and middle childhood
– most subtle in the adult 

Key features irrespective of 
age :

– low-set, posteriorly rotated 
ears with thickened helices

– hypertelorism
– downslanted eyes with 

epicanthal folds 
– ptosis of the upper eyelids

NOONAN SYNDROME: FACIAL DYSMORPHISM

Macroglossia with glossoptosis has been reported (mutation not specified)
Khirani S, Leboulanger N, Ramirez A, Fauroux B. Life-threatening obstructive sleep apnea caused by adenoid hypertrophy in 
an infant with noonan syndrome. Case Rep Pediatr. 2012;2012:514514. 

NOONAN

Bhambhani V, Muenke M. Noonan syndrome. Am Fam Physician. 2014;89(1):37-43

Allanson JE, Hall JG, Hughes HE, Preus M, Witt RD. Noonan syndrome: 
the changing phenotype. Am J Med Genet. 1985 Jul;21(3):507-14.
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• Increased nuchal translucency and cystic hygroma (lymphatic dysplasia )+++
• Polyhydramnios
• Relative macrocephaly
• Cardiac anomalies
• Genitourinary anomalies

– Dilatation of the renal pelvis is most common. Duplex collecting systems, minor
rotational anomalies, distal ureteric stenosis, renal hypoplasia, unilateral renal
agenesis, unilateral renal ectopia, and bilateral cysts with scarring are reported
less commonly

• Hepatosplenomegaly is frequent; the cause is likely related to subclinical 
myelodysplasia

• Mild limb shortening
• Fetal macrosomia

For many Noonan syndrome, there are no clinical manifestations at birth!

NOONAN SYNDROME
PRE-PERINATAL FEATURES

Myers A, Bernstein JA, Brennan ML, et al. Perinatal features of the RASopathies: Noonan syndrome, cardiofaciocutaneous
syndrome and Costello syndrome. Am J Med Genet A. 2014 Nov;164A(11):2814-21. 
Croonen EA, Nillesen WM, Stuurman KE, et al. Prenatal diagnostic testing of the Noonan syndrome genes in fetuses with abnormal ultrasound
findings. Eur J Hum Genet. 2013;21(9):936-942. 

S Collardeau-Frachon, Best of Meeting SOFFOET, Oct 2021

Journées BEST OF SOFFOET 15/10/2021



Volpe P, Marasini M, Caruso G, et al. Prenatal diagnosis of ductus 
venosus agenesis and its association with cytogenetic/congenital
anomalies. Prenat Diagn. 2002 Nov;22(11):995-1000. 

• More frequent in Noonan

• Than in Beckwith Wiedemann Syndrome

Ductus venosus agenesis

Demirci O, Yavuz T, Arisoy R, et al. Agenesis of the ductus venosus--a 
case with Noonan syndrome. Genet Couns. 2015;26(3):373-6.

Strizek B, Zamprakou A, Gottschalk I, et al. Prenatal Diagnosis of 
Agenesis of Ductus Venosus: A Retrospective Study of Anatomic
Variants, Associated Anomalies and Impact on Postnatal Outcome. 
Ultraschall Med. 2019 Jun;40(3):333-339.
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Increased nuchal translucency

• Rare in BWS
– Drut RM, Drut R. Nonimmune fetal hydrops and 

placentomegaly: diagnosis of familial 
WiedemannBeckwith syndrome with trisomy 11p15 
using FISH. Am J Med Genet 1996;62:145–9.

– Fert-Ferrer S, Guichet A, Tantau J, et al. Subtle familial 
unbalanced translocation t(8;11)(p23.2;p15.5) in two
fetuses with Beckwith-Wiedemann features. Prenat 
Diagn 2000;20:511–5
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Tartaglia M, Pennacchio LA, Zhao C, et al. Gain-of-function SOS1 mutations 
cause a distinctive form of Noonan syndrome. Nat Genet. 2007 Jan;39(1):75-9. 
doi: 10.1038/ng1939. 

.

NOONAN SYNDROME TYPE 4

16 cases with SOS1 missense mutations

Allen MJ, Sharma S. Noonan Syndrome. 2021 Jul 25. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2021 Jan

The phenotype associated with SOS1 defects is distinctive, although within NS spectrum

Risk of solid tumors rather than leukemia
mandibular multiple giant cell lesions , abdominal rhabdomyosarcoma, 
cerebral glioma, skin granular cell tumors, Lepri et al . 
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Facial dysmorphism and other features of subjects with Noonan syndrome heterozygous for mutations in
the SOS1 gene. SOS1 mutation-positive subjects generally exhibit typical facial features, including macrocephaly,
hypertelorism, ptosis, downslanting palpebral fissures, sparse eyebrows with keratosis pylaris, a short and broad nose with
upturned tip, low-set and posteriorly angulated ears, and high forehead commonly associated with bitemporal narrowing and
prominent supraorbital ridges. Curly hair is present in most of the patients. Other common features include pectus anomalies
(NS10, NS19, NS37), short and/or webbed neck (NS6, NS10, NS19, NS22, NS38), and cubitus valgus (NS37). Keloid scars
(NS16), recurrent hemorrhages (NS18), and deep plantar creases (NS38) also occur in these subjects. In some infants, the
face is suggestive of cardiofaciocutaneous syndrome due to the coarseness of features (NS39)

“more than one-third 
of subjects with 
mutated SOS1 allele 
exhibited fetal 
macrosomia, which 
however, did not 
appear to correlate 
with the extent of their 
postnatal growth, 
being length/stature in 
these subjects below 
the third centile in a 
comparable proportion 
of cases”

NOONAN SYNDROME TYPE 4
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NOONAN SYNDROME TYPE 4
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10 family members

3 family members

NOONAN SYNDROME TYPE 4
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No cardiac abnormalities, 
short stature, or lymphatic 

dysplasia were found in these 
individuals.
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CONCLUSION 
• Noonan syndrome can be « atypical », especially type 4
• Be careful when facing macrosomia, macroglossia, 

visceromegaly and also placenta mesenchymal dysplasia
Presentation of Dr A Konstandidinou, European Society of Pathology 2021: a 
Noonan case (TOP ar 19 GW) with RAF1 mutation and features of PMD 

→Do not systematically suggest
macrosomia/overgrowth disorders, such as BWS

• Hydramnios, increased nuchal translucency and DV 
agenesis are uncommon in BWS

THANK YOU
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